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Introduction

Over the past 25 years consumer price inflation has moderated considerably in all
OECD economies, and also worldwide. The decline in OECD inflation from above 10% in the
early 1980s to around 2% over the decade from 1995-2005 has been accompanied by a
reduction in the variability of inflation and cross-country dispersion. These developments
have coincided with a marked increase in the extent of globalisation, with the production
of many goods and services becoming increasingly internationalised and the level of trade
in goods and services between the OECD and non-OECD economies rising as a share of
OECD GDP.

Ultimately, inflation should be determined by monetary policy. But many other factors
can influence inflation and in the short to medium term it can be difficult to assess whether
any observed moderation in inflation results from monetary policy, structural factors — such
as globalisation - or just good fortune. Globalisation itself, as reflected in trade and foreign
direct investment, potentially affects inflation through a variety of channels (IMF, 2006a;
Kohn, 2006). Enhanced trade integration with lower-cost economies may help to hold down
domestic inflation by depressing trade prices and increasing the share of imports in
domestic demand. Related to this, enhanced product market competition may have reduced
the mark-ups of domestic producers. These forces and the internationalisation of production
may also have helped to raise the cyclical influence of global capacity utilisation on domestic
price inflation (Borio and Filardo, 2006). Against this must be set the extent to which the
strong globalisation-related growth in many non-OECD economies, and especially China, is
putting upward pressure on the prices of many commodities.

This paper explores some of these issues in order to quantify the contribution of
particular aspects of globalisation to the decline in OECD inflation. In doing so, the study
extends the recent literature on this topic in several respects. In particular, wider
allowance is made for possible price level effects from globalisation, a larger number of
countries are included in the sample and the separate impacts of commodity and non-
commodity import prices are considered.

The analysis suggests that the inflation process in OECD countries has indeed
changed around the mid-1990s, around the time at which the extent of globalisation began
to rise markedly. Accounting for this structural change leads to several important findings.
Of these, the most notable is that the impact of import prices on consumer prices is higher
after the break in all countries. In addition, the short to medium-term response of inflation
to domestic cyclical output variations is found to have declined over the past decade,
implying an increase in the sacrifice ratio. By contrast, inflation has become more sensitive
to foreign economic conditions, working through import prices.

A simulation exercise reveals that globalisation has, on balance, contributed to lower
inflation in most OECD economies. Although strong GDP growth in the non-OECD
economies has pushed up real oil and metals prices in OECD economies, this has been
more than offset by the disinflationary impact of declining import prices of goods and
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services. Nonetheless, the net effect is small, with globalisation having been associated
with a decline in the rate of consumer price inflation of between 0 to % percentage point
per annum since 2000.

The paper is organised as follows. First, it provides a short overview of inflation-
related developments and some key indicators of the world economy that are drawn on in
the analytical work. Next, it presents the findings of recent studies on the impact of non-
OECD economies on consumer and import price inflation in OECD economies. The paper
then continues by discussing the key findings from new estimates of the influence of non-
OECD economies on selected commodity prices. The wider importance of globalisation and
international trade for consumer price inflation is addressed in the subsequent section,
which first reviews the range of evidence based on existing studies and then provides new
estimates based on an econometric analysis of the factors determining consumer price
inflation in the OECD economies. This is followed by an evaluation of the overall impact of
commodity and non-commodity prices on consumer prices, using these new estimates in
a scenario analysis. The final section summarises the key findings and concludes with a
number of policy implications.

Recent trends in inflation and global economic conditions

Over the past 25 years inflation has fallen considerably across OECD countries. In 1980
the annual inflation rate was over 10% in many OECD countries compared with an average
annual rate of 2 to 3% since the second half of the 1990s (see Figure 1). Much of this decline
occurred during the first half of the 1980s when average inflation fell by more than
1 percentage point per annum. Inflation rates continued to decline in subsequent years,
though much more slowly. This fall in average inflation rates has been accompanied by
decline in inflation variability and also in inflation expectations. On average across OECD
countries, the standard deviation of annual consumer price inflation has declined from
above 3% in the early 1980s to around 0.5% in recent years.

A number of different factors have contributed to the fall in both average inflation and
inflation variability; the focus here is on the role of external factors. Figure 2 compares the
evolution of the aggregate price deflator for imported goods and services with domestic
producer prices in manufacturing over the period 1980 to 2005. On average, import prices

Figure 1. Consumer price inflation in the G7 economies
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Source: OECD Economic Outlook database.
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Figure 2. Import prices and producer prices in the G7 economies
1985 = 1
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Note: The producer price index covers all manufacturing goods.
Source: OECD Economic Outlook database, OECD Main Economic Indicators database.

declined relative to producer prices during this period.! Non-commodity import prices
have risen at a very moderate rate since the early 1990s and in some countries have even
declined. More recently, the modest rate of non-commodity import price inflation has been
partly offset by rising prices for commodity imports.

Low import price inflation in OECD countries can in part be attributed to the rising
trade integration of low-cost countries from Asia and Latin America. Since the beginning of
the 1990s the share of non-OECD countries in total world trade has increased markedly:
from about a quarter of total world trade in 1990 to about a third in 2005. The rise in the
trade share of non-OECD countries reflects the increasing openness of these countries as
well as higher GDP growth rates compared with OECD countries. Between 1980 and 2005
the GDP of non-OECD countries grew by 5% per annum on average, compared with growth
of 3% per annum in the OECD countries.

The integration of non-OECD countries into international trade and production
networks has also progressed since the mid-1990s, albeit from a low level. One indicator of
this is the global stock of foreign direct investment relative to global GDP, which increased
throughout the 1990s (see Pain et al., 2007, Figure 1). Although this increase was mainly due
to higher intra-OECD flows, inward FDI to non-OECD countries also picked up, particularly
in the mid-1990s. Coinciding with the rise in international FDI flows, imports of OECD
countries from non-OECD countries also rose markedly from the mid-1990s onwards (see
Figure 3). In part, this trend reflects the recent strengthening of oil and other commodity
prices. But it mainly reflects the increasing extent of international sourcing of finished and
intermediate goods and services from the non-oil producing countries in the non-OECD.

During 2002 to 2005 the prices of several commodities moved towards or past
historical peaks in real terms, when expressed relative to weighted world export prices in
US dollars (Figure 4).% These increases have been especially marked for real oil and metals
prices. Between the fourth quarter of 2003 and the fourth quarter of 2005, oil prices rose
by 74% in real terms, with metals prices increasing by 47% in real terms.? Additional
increases occurred in 2006. The size and persistence of recent increases is unusual but, as
can be seen from Figure 4, not outside all historical experience.
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Figure 3. OECD imports from non-OECD countries
Per cent of GDP, current prices
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Source: OECD International Trade Statistics database and Economic Outlook database.

Figure 4. Real oil and metals prices
2000 = 1; deflated by world export prices in US dollar terms
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Source: OECD Economic Outlook database.

In contrast to oil and metals prices, the real prices of agricultural raw materials, foods
and tropical beverages did not increase significantly over 2002-05 and remained well below
historical peaks at the end of 2005 (Figure 5). The broad agricultural commodity groups also
comprise bio fuels, so that changes in oil prices can be propagated to other commodity
prices (IMF, 2006b). Up to the end of 2005, however, any such spillovers appeared to have
been limited.

Imports from emerging markets and inflation

The increasing importance of China and other lower-cost producers in global
production networks is likely to have placed downward pressure on the global prices of
many goods and services, and hence import prices in OECD countries, through several
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Figure 5. Real agricultural prices
2000 = 1; deflated by world export prices in US dollar terms

Agricultural raw materials === Fgod = === Tropical beverages (right axis)
3.0 6

25
2.0
15 |

1.0

0.5

0 L L L L L L L 0
Q11970 Q11975 Q11980 Q11985 Q11990 Q11995 Q12000 Q12005

Source: OECD Economic Outlook database.

different channels. This section discusses the findings from a number of studies that have
sought to estimate the initial impact of imports from lower-cost producers on either
domestic inflation or on the growth rate of import prices.

Estimates of the direct impact of imports from non-OECD Asia on OECD consumer
price inflation

Using a simple accounting framework, a recent study by the OECD shows that over the
past decade imports from China and, to a lesser extent, other dynamic Asian economies,
have placed downward pressure on the rate of consumer price inflation in the United States
and the euro area (OECD, 2006). In the reported calculations this arises from two sources — an
increase in import penetration by lower-price Asian producers, and the differences between
the rate of growth of their export prices and producer prices in the importing economies.
Overall, the combined impact effect of imports from China and other dynamic Asian
economies is estimated to have reduced domestic inflation in the United States by
0.1 percentage point per annum on average from 1996 to 2005. In the euro area, it is
estimated to have reduced domestic inflation by 0.3 percentage points per annum
between 2000 and 2005. Prior to that point, the effect was negligible.

Although this would appear to suggest that trade with lower-cost producers is placing
downward pressure on domestic prices in OECD economies, the eventual effect on
inflation is less clear as the calculations show only ex ante effects. The extent to which they
eventually lead to lower consumer price inflation will depend on the effect they have on
the behaviour of other competitors and domestically generated inflation.# The latter will
depend on whether the initial impacts are accommodated by the stance of monetary policy
in the importing economy. Deflationary pressures on the general price level can, at least in
principle, be offset eventually by monetary policy relaxation, although this does depend on
the extent to which they are recognised, estimated accurately and acted upon promptly.”

Such estimates provide only a partial view of the effects on OECD economies of
increased trade with lower-cost producers in Asia and elsewhere. In particular, there is no
allowance for any offsetting effects of higher world commodity prices that may result from
strong growth in comparatively commodity-intensive economies such as China.
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Estimates of the direct impact of imports from the non-OECD on OECD import price
inflation

The results of OECD (2006) are broadly comparable with those reported in other recent
studies of the impact of the switch of sourcing to low-cost countries, although most of
these other studies consider the impact on trade prices in the importing country rather
than on consumer prices. For the United Kingdom, estimates suggest that the move to
low-cost producers during the period 2000-04 reduced the rate of world export price
inflation to the United Kingdom® by 0.55 percentage point per annum on average (Nickell,
2005).” For the United States, Kamin et al. (2006) estimate that the growing share of imports
from China lowered import price inflation by around 0.8 percentage point per annum on
average between 1993-2002, all else being equal. The direct impact of this on consumer
price inflation during this period would have been small, at around 0.1 percentage point or
less, similar to the estimates in OECD (2006).%

Over the decade 1993-2002, only Japan and Korea are estimated to have experienced a
reduction in import prices as a result of trade with China similar to that in the United States
(Kamin et al., 2006). For the median OECD economy, import price inflation is estimated to
have declined by only 0.13 percentage points per year on average. Many of these economies,
especially those in Europe, have a smaller share of their trade with Asian economies than the
United States and Japan do. On the other hand, these economies are likely to have received
additional benefits from low-cost imports from other economies, especially those in Central
and Eastern Europe, and the size of any effect is likely to have become larger in more recent
years due to the further rapid increase in import penetration by lower-cost producers.

The ex ante effects of low-cost production on trade prices are likely to be concentrated
in particular sectors of the economy. Using data for the euro area from 1995 to 2005,
estimates produced by the European Central Bank indicate that the combined impact of
the rising import penetration of low-cost producers in the manufacturing sector, and the
differentials in inflation between them and other producers, has dampened euro area
manufacturing import price growth by approximately 2 percentage points per annum (ECB,
2006). In contrast to the studies discussed above, these calculations also include an
allowance for the impact of production in regions other than Asia.® Feyzioglu and Willard
(2006) find that the impact of trade with China on inflation in the United States and Japan
is relatively strong on particular items such as household furnishings and food, rather than
on the general consumer price level.

Overall, it appears reasonable to conclude that rising levels of imports from all lower-
cost producers will have acted directly to reduce non-commodity import price inflation by
up to 1 to 2% per annum in most OECD economies over the past decade, with globalisation-
related effects in goods prices also being reflected in some services prices as well. To date,
there have been no studies of the impact of service sector offshoring on the prices of
imported services in the OECD economies. Some possible evidence on this is provided in
Figure 6, which shows import price deflators from the United States national accounts. Up
until the early-1990s the price of imported business services, a category which will include
imported services that were moved offshore from the United States, rose faster than the
prices of other service imports. But since that time, prices of business service imports have
broadly stagnated whereas those of other service imports have continued to rise,
suggesting that a globalisation effect may be present.'°
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Figure 6. Goods and services import prices in the United States
US Import prices (2000 = 100)
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Source: Bureau of Economic Analysis, United States.

Changes in the domestic price level that stem from developments in only a few sectors
of the economy may be less likely to generate a monetary policy response than equivalent
changes in the domestic price level that are widespread throughout the economy (Rogoff,
2006). If so, the initial impact of an appreciation in the terms of trade (due to declining import
costs) may be to push inflation below the medium-term target trajectory of the monetary
authorities. The extent to which it does so, and the time over which this is allowed to persist,
will depend not only on the behaviour of import prices but also on whether there are adverse
effects on policy credibility and inflation expectations (Bean, 2006).

The impact of non-OECD output growth on commodity prices

Strong growth in China and other emerging markets in recent years has coincided
with a sizable increase in global commodity prices. This section discusses the extent to
which these developments are related, focussing in particular on the linkages between
macroeconomic conditions, including the relatively higher rate of growth in non-OECD
economies, and oil and non-oil commodity prices. Using the “reduced form” equations for
a selection of commodities reported by Pain et al. (2006), calculations are reported of what
might have happened to commodity prices over the past five years if the non-OECD
economies had not grown faster than the OECD economies. Such calculations, although
only illustrative, help to evaluate the impact of growth in emerging markets on commodity
prices and may thereby also help to indicate whether prices will continue to rise beyond
the current high price levels or whether these are only temporary.

Demand growth in the non-OECD

Earlier periods of rapid growth in real oil prices in the mid and late 1970s were
characterised by marked constraints on oil production, notably by producers in OPEC. In
contrast, the present upturn in oil prices has occurred at a time when the growth rates of
both oil consumption and oil production have accelerated (IEA, 2006, Table 1). Over the
decade to 2001 global oil demand rose by 1.4% per annum on average. In the subsequent
four years demand growth accelerated to an average rate of 2% per annum.
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The acceleration in global demand is more than accounted for by developments in
non-OECD economies, where demand growth accelerated to just under 4% per annum on
average from 2001 to 2005, after averaging 1% per cent per annum in the previous decade.
In China, average annual demand growth rose from just under 6% per cent to just below 9%
per annum. By 2005 the non-OECD economies accounted for 40% of total global oil
consumption, with one-fifth of this being due to China.'?

The acceleration in oil demand in the non-OECD economies in recent years reflects in part
strong output growth, especially in industrial sectors, a higher level of energy consumption per
unit of output than the average OECD economy (OECD, 2005; Markandya et al., 2006) and rising
private usage of motor vehicles. Strong world trade growth may also have contributed because
of the associated growth in demand for aviation and shipping transportation.

Although the growth in final demand for oil would appear to have been the primary
factor behind the recent rise in oil prices, this need not mean that other factors have been
absent. Almost certainly there has been increasing precautionary demand as well, with
concerns about possible supply disruptions in the Middle East and the possibility of short to
medium-term supply shortages because of low rates of past investment and natural
disasters all acting to raise risk premia. Speculation may also have played a role (IMF, 2006b).

The non-oil commodity group contains a wide range of different commodities, with
few common elements in their prices. Metals and, to a lesser extent, agricultural raw
materials are the most likely to be affected by a rise in the level of activity in commodity-
intensive economies, as well as by the business cycle. China has also been a significant
influence behind the strong global growth in demand for many metals over the past few
years. During the period 2002-05, the growth in demand from China accounted for almost
all of the increase in global demand for nickel and tin, and over half of the increase in
demand for aluminium, copper and steel, reflected in marked increases in the share of
China in total global consumption.!?

Estimates of the impact of output growth on commodity prices

To obtain a more precise estimate of the impact of the recent rapid output growth in
the non-OECD countries on commodity prices, reduced-form price equations were
estimated by Pain et al. (2006) for five main commodity groups - oil, metals and minerals,
agricultural raw materials, food and tropical beverages. The oil price measure used was the
price of Brent crude, while for the remaining commodity groupings the prices variables
considered are the aggregate price indices compiled by the Hamburg Institute of World
Economics (HWWA).'3 The equations relate real prices to measures of the level and growth
of global activity, as well as measures of the share of world trade and world GDP accounted
for by non-OECD economies.'* Measures of the global output gap, and output gaps in the
OECD and the non-OECD economies were also included in the analysis.'® It is well
established that the global output gap is an important factor behind the cyclical behaviour
of commodity prices, especially when output growth is above potential (Adams and Ichino,
1995; Rae and Turner, 2001).16

The econometric estimates in Pain et al. (2006, Appendix 2) provide significant
empirical evidence that the present upturn in real oil and metals prices has been amplified
by the rapid output growth in emerging markets. For oil, two statistically similar
specifications were obtained. In the first, the effects of strong growth in the non-OECD
economies are reflected in a long-run levels term in the volume of world GDP and in a
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dynamic term in the share of the non-OECD economies in the level of world trade. A
limitation of this equation, estimated over a sample from the mid-1980s to 2005, is that the
long-run income elasticity is very high, at 1.7%, almost certainly reflecting the strong
growth in oil demand and real oil prices over the estimation sample.

The second specification sought to test directly for the possible recent impact of
strong growth in the non-OECD by including a variable for the differential between the
rates of GDP growth in the non-OECD and the OECD starting in 2001. The coefficient on this
term is both positive and statistically significant. Incorporating the additional measure
also causes the long-run income elasticity to halve, although it remains significantly
different from zero (at the 10% level).’”

For metals prices in real terms, recent demand-related pressures were also found to be
best reflected by the differential between the rates of GDP growth in the non-OECD and the
OECD. In effect, this corresponds to the rate of change of the non-OECD share of world GDP.
The level of world GDP and the non-OECD trade share measure were not found to be significant
determinants of metals prices. No significant effects from any of these variables were found for
the three agricultural commodity prices either. The differences between these findings and
those for oil prices are likely to stem from supply being more elastic for non-oil commodities,
with any initial increase in demand more rapidly offset by an expansion in supply.

An implication of these results is that a period in which growth in the non-OECD
economies is faster than that in the OECD economies will ultimately have only a temporary
positive impact on the level of real metals prices. In contrast, the impact on real oil prices
will be permanent because the higher level of global GDP that results is implicitly taken to
imply a permanent increase in the level of oil demand with supply being less than fully
elastic. In practice it seems unlikely that the longer-term difference in the impact on
metals and oil prices would be as pronounced as this, even if such a feature is present in
the comparatively short sample used for estimation.

Fluctuations in output gaps are also found to have a significant short to medium-term
influence on each of the commodity prices by Pain et al. (2006), although there are marked
differences in the size and direction of the effect on individual commodities. An increase in
global output relative to trend is found to raise initially the real price of each commodity
group. This change quickly fades for the prices of food and tropical beverages, but is found to
persist for several years for oil prices and, to a lesser extent, metals and agricultural raw
materials prices. For oil prices, the impact of an increase in the global output gap is found to
be larger if it coincides with an increase in the non-OECD output gap, consistent with what
might be expected given the different industrial structures in the OECD and the non-OECD.

Estimates of the impact of non-OECD growth on commodity prices

In order to quantify the impact of the strong growth in the non-OECD economies on
commodity prices in recent years the econometric equations were simulated under two
assumptions. Firstly, that the share of the non-OECD in world trade remained unchanged
from the average level in the year 2000, and secondly that GDP in the non-OECD economies
grew only at the rate of OECD GDP from 2000. The resulting calculations of the change in
prices are only suggestive, but serve to illustrate the possible orders of magnitude involved.
As the non-OECD share of world trade and GDP rose throughout the period from 2001-05,
the alternative path implies an increasingly large divergence from the actual outturn.® As
a result, the impact on real prices of the change also increases in size over time.
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For oil prices, the impact of holding the non-OECD trade share fixed at its level in 2000,
and letting non-OECD GDP grow in line with OECD GDBp, is to bring about a decline relative
to baseline of just over 40% in the level of the real oil price by the end of 2005 (Figure 7a)
when using the second oil price equation. In nominal terms this is equivalent to a decline
to just under $35 per barrel in the price of oil in the fourth quarter of 2005. Although this
represents a sizable difference from the actual outturn, it does not entirely remove the
strong growth in oil prices after 2002, as can be seen from Figure 7b. In the alternative oil
price specification without the extra variable for the growth differential from 2001, the real
oil price was lowered by some 20% by the end of 2005 from its baseline level.

Figure 7a. Removing the impact of non-OECD growth on real oil prices
Percentage deviations from baseline
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Figure 7b. The profile of real oil prices
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For metals prices, corresponding estimates are also based on the assumption that GDP
in the non-OECD economies grew at the rate of OECD GDP from 2000. The resulting
changes in the profile of metals prices are smaller than for oil prices, with the real metals
price being about 10% lower by the fourth quarter of 2005 than would otherwise have been
the case. This accounts for only a small fraction of the actual growth in metals prices
after 2002 (Figures 8a and 8b).
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Figure 8a. Removing the impact of non-OECD growth on real metals prices
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Figure 8b. The profile of real metals prices
2000 = 1.0

Baseline — — — Fixed non-OECD GDP share

11 |
1.0 |
09
0.8 |

0.7 |

06 1 1 1 1 1
Q12000 Q12001 Q12002 Q12003 Q12004 Q12005

The alternative profile of oil prices also has a small impact on the prices of agricultural
raw materials, reducing these prices by between 1-1% per cent over the course of 2003-05
in the scenario in which oil prices declined by just over 40% by the end of 2005. The prices
of food and tropical beverages remain unchanged.

Other analytical studies have also suggested that strong output growth could have a
sizable effect on commodity prices. A related scenario for future oil demand in China is
considered in CBO (2006), with oil demand in China from 2006 to 2010 rising by 7% per cent
per annum, similar to the rate seen from 2000 to 2005. This is estimated to be associated
with an increase of $14 per barrel in real oil prices, which would be equivalent to an
increase of almost 25% on the average price of a barrel of Brent crude oil in 2005. Adams
and Ichino (1995) estimate that a sustained rise of 0.5 percentage point in the annual rate
of growth of world GDP is associated with increases of almost 12 and 10% in real oil and
metals prices respectively, after six years.

The scenario analysis of the impact of reduced levels of activity in the non-OECD
economies does not consider short-term cyclical influences on prices, with world and
non-OECD output gaps being left unchanged. However, if slower growth originated at least
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in part from the demand side, it could be argued that they should also weaken.!® In order
to evaluate the sensitivity of commodity prices to cyclical changes in output gaps, a second
set of scenarios was constructed in which the output gap was changed for a short period of
time. Two alternative paths were considered — a 2 percentage-point reduction in output
lasting for one year and a 1 percentage point reduction in demand relative to potential
lasting for two years. Both changes would imply relatively large movements in the world
output gap compared with those seen over the estimation period.

The results of this exercise, again holding world export prices and all other factors
constant, also illustrate the different sensitivities of each real commodity price to cyclical
influences (Figure 9). The largest and most persistent effect is on real oil prices, with prices
reduced by up to 20-25% in the two scenarios, and returning back to their baseline levels
only after five years. The real prices of agricultural raw materials and metals initially fall by
up to 8 and 10% respectively, before rising and returning above the baseline level after two
years, which is consistent with what might be expected in these markets as supply
responds to the initial demand-driven reduction in prices. The real prices of food and
tropical beverages initially decline by between 5 and 10% in the first year in which the
output gaps are reduced, before rising above previous levels in the second year.

Overall, it is clear that the recent period of strong output and trade growth in the
non-OECD economies and, by extension, the increasing internationalisation of production and
offshoring from the OECD to the non-OECD economies, has placed significant upward pressure
on the prices of many commodities. This is especially so for oil. The impact varies across
commodities and has also built up over time. However, it is equally clear that growth in the
non-OECD is not the only factor behind the recent acceleration in commodity prices after 2002.

The impact of globalisation on consumer price inflation

This section provides an overview of the main findings from existing studies and then
presents new empirical estimates of the wider impact of globalisation on consumer price
inflation in OECD economies. The new evidence includes tests of whether inflation
dynamics changed in the mid-1990s when the extent of globalisation began to increase.
Given that the determinants of domestic inflation process are found to have changed
around that time, the following section then explores the size of the impact of
globalisation by conducting a scenario analysis, which explicitly distinguishes between the
impact via non-commodity and commodity import prices.

Existing studies of globalisation and inflation

Although there is a sizeable literature on the determinants of inflation in OECD
countries (Melick and Galati, 2006), only a few papers assess the impact of globalisation on
inflation directly. Other studies find evidence of structural changes in the inflation process
that may possibly be related to aspects of globalisation, but this is not tested explicitly.

Several general conclusions emerge from this literature. Firstly, imports from low-cost
countries contribute to lower domestic inflation via both a direct accounting effect and
also an indirect effect, whereby lower cost imports put pressure on domestic producers in
import-competing industries to lower their prices. The size of this indirect effect appears
to be positively related to the intensity of foreign competition. Secondly, increased trade
integration appears to have changed the intensity of the response of inflation to cyclical
output fluctuations in OECD economies. With the prices of many domestic goods being
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Figure 9. Real commodity prices
Per cent effect of a temporary increase in output gaps

1% decline in GDP relative to trend for 2 years

A. Real oil prices

-5.0

-10.0

-15.0

-20.0

N\

1

I
L]
N

Q1

10.0

Q5 Q9 Q13 Q17 Q21

C. Real metals prices

B L\

10.0 \’I

-15.0

-20.0 I T T T I |
a1 Q5 Q9 Q13 Q17 Q21

E. Real food prices

-10.0

-15.0

-20.0

Q1

Q5 Q9 Q13 Q17 Q21

OECD ECONOMIC STUDIES No. 44, 2008/1 - ISSN 0255-0822 - © OECD 2008

— — — 2% decline in GDP relative to trend for 1 year

10.0

5.0

-10.0

-15.0

-20.0

-10.0

-15.0

-20.0

-10.0

-15.0

-20.0

B. Real non-oil commodity prices

a1 Q5 Q9 Q13 Q17 Q21

D. Real agricultural raw materials prices

a1 Qs Q9 Q13 Q17 Q21

F. Real heverages prices

a1 Q5 Q9 Q13 Q17 Q21

15



GLOBALISATION AND OECD CONSUMER PRICE INFLATION

16

determined increasingly by global demand and supply conditions, domestic inflation has
become less sensitive to measures of domestic economic slack and more sensitive to
measures of foreign economic slack. Thirdly, global competition is generally found to have
reduced the extent to which exporting firms are passing through exchange rate changes
into domestic currency prices. Finally, inflation persistence seems to have declined in
many countries over the past decades, helped by greater central bank credibility. A more
detailed overview of several recent studies is given below.

The existing literature also suggests that the results of these studies vary across
countries and are sensitive to the sample period that is used. The general conclusions
drawn in the previous paragraph do not necessarily apply to all OECD countries. In
particular, the evidence of changes in inflation persistence and the relative influence of
domestic and foreign economic conditions on inflation is sensitive to the countries
included in the estimation sample.?? For these reasons, the empirical work below allows
for the possibility of different coefficients across countries, rather than simply imposing
common coefficients on all.

Trade openness and inflation

Several studies have examined the relationship between trade openness and the level of
inflation both for the economy as a whole and for particular manufacturing industries. One
approach has been to directly estimate the “mechanical” impact of imported goods from
lower-cost economies on inflation in the importing economies (Kamin et al., 2006; OECD,
2006). They typically find that lower cost imports place a modest, ex ante downward impact
on consumer price inflation, with a more marked impact on import price inflation. These
effects are found to vary over time and across countries. More generally, the impact of
enhanced trade openness on consumer price inflation has also been found to be sensitive to
the countries included in the estimation sample. Typically, smaller estimates are found for
developed economies than for developing ones (Temple, 2002; Wu and Lin, 2006).

The impact of globalisation on inflation is explored in IMF (2006a), using a Phillips
curve framework in which current inflation is related to lagged inflation, import price
inflation, the change in the oil price, and the output gap. To account for the impact of
globalisation, interaction terms are introduced, with past inflation being interacted with a
measure of monetary credibility, import price inflation being interacted with import
penetration, and the output gap being interacted with openness, monetary credibility,
average inflation, and a wage bargaining index. The model is estimated for a panel of eight
countries (the G7 countries and Australia) over the period 1960 to 2004. The sensitivity of
inflation to the domestic output gap is found to have fallen over the sample period.?* The
key factor behind this decline is found to be trade openness. In general, import prices are
found to have only a small influence on domestic inflation. Although a fall in import prices
drives down consumer price inflation initially, the effect vanishes after about two years.

A number of studies have shown that industry-level price inflation is significantly
related to measures of import competition (Gamber and Hung, 2001; Chen et al., 2004; IMF,
2006a). Gamber and Hung (2001) relate price inflation in 44 industries in the United States
to import price inflation and an interaction term between import price inflation and
industry-level import penetration, which is a measure of the intensity of foreign
competition. Both terms are found to have statistically significant coefficients, suggesting
that the impact of import prices on domestic prices is positively related to the intensity of
foreign competition. In a related study using data for a sample of manufacturing industries

OECD ECONOMIC STUDIES No. 44, 2008/1 - ISSN 0255-0822 - © OECD 2008



GLOBALISATION AND OECD CONSUMER PRICE INFLATION

in seven European Union member states, Chen et al. (2004) estimate that the observed
increase in openness over the sample period reduced industry mark-ups by 1.6 percentage
points on average.?? Although the impact of the mark-up and productivity effects at the
sectoral level is marked, reducing inflation by 0.3 percentage points per annum on average
in the industries concerned, the impact is minimal at the economy wide level.

The determinants of changes in producer prices for 16 manufacturing industries in
11 OECD countries are also explored in IMF (2006a). It is found that changes in relative
producer prices in a certain sector (measured by the deviation of producer prices in that
sector from average producer prices across all sectors) are negatively related to changes in
that sector’s exposure to globalisation as measured by its import-to production ratio. On
average, a 1 percentage-point increase in the import-to-production ratio is estimated to
reduce relative producer prices by 0.1%.%> The contribution of increased openness to lower
inflation appears to be twice as strong in low-tech sectors as in high-tech sectors.
Moreover, the impact has increased over time; about 40% of the decline in relative prices of
the manufacturing sector since 1995 is explained by openness, compared with only 25%
during the 1980s and early 1990s.

The influence of foreign capacity on domestic inflation

A number of studies have sought to test directly whether measures of foreign output
gaps or capacity utilisation have a direct impact on domestic inflation. The findings from
such studies have been mixed. For the United States, some have found little evidence that
foreign capacity utilisation has a significant impact on domestic inflation (Corrado and
Mattey, 1997; Tootell, 1998), but others have come to the opposite conclusion (Gamber and
Hung, 2001). More recent multi-country studies also yielded mixed results. For example,
while the studies by Borio and Filardo (2006) and Vega and Winkelried (2004) suggest that
measures of foreign economic slack play an important role in explaining inflation dynamics
in OECD countries, Thrig et al. (2007) find insignificant or incorrectly signed coefficients on
foreign output gaps in Phillips curve equations for a set of eleven industrial countries.

Borio and Filardo (2006) test whether the gap between headline and core inflation is
related to measures of the global output gap. Using a sample of 16 OECD economies it is
found that the global output gap is significant, with its inclusion reducing the significance
of the domestic output gap.?* Moreover, a rolling regression exercise suggests that the
importance of global measures of economic slack has risen over time.?> To some extent
these findings are not surprising. The gap between headline and underlying inflation
includes energy and food prices, where global conditions on commodity prices have an
important influence on domestic pricing. As discussed above, estimates of the global
output gap have a significant positive relationship with commodity price inflation.

A related approach to the possible link between global economic conditions and
national inflation rates is pursued by Ciccarelli and Mojon (2005). This study uses a
dynamic factor approach to obtain a measure of global inflation from the national inflation
rates of 22 economies. This measure is then found to be an attractor of national inflation
rates suggesting that national inflation rates are indeed sensitive to economic conditions

in other countries. This leaves open the issue of what is driving global inflation.?®

A possible corollary to the finding that inflation has become more sensitive to global
conditions over time is that it may have become less sensitive to domestic conditions. The
latter appears to be a common finding from many empirical studies for individual OECD
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economies (Melick and Galati, 2006), although it is not a universal one. For the United States,
Dexter et al. (2005) demonstrate that the breakdown in the relationship between domestic
capacity utilisation and domestic inflation found in other empirical studies disappears once
controls are included for the effects of international trade. Thrig et al. (2007) find evidence of
a decline in the sensitivity of inflation to movements in the domestic output gap, but do not
find significant evidence that this is due to globalisation.

Changes in exchange-rate pass-through to domestic prices

A number of recent studies have sought to test the proposition by Taylor (2000) that
global competition should reduce the extent to which exporting firms are able to pass
through exchange rate movements into the domestic currency prices charged to importers.
This has been found to have considerable empirical support (see, for example, Olivei, 2002,
Gagnon and Ihrig, 2004 and Marazzi et al., 2005). The latter study estimates that exchange
rate pass-through to United States import prices has declined from above one-half during
the 1980s to around one-fifth during the last decade. This decline is found to be due to both
a shift of imports away from commodities to manufacturing goods which tend to have
lower pass-through rates (Campa and Goldberg, 2003; Pain et al., 2005) and to a general
decline in the exchange rate pass-through across all product categories (Olivei, 2002). Gust
et al. (2006) demonstrate in a dynamic general equilibrium model that this observed decline
in the exchange rate pass-through stems mainly from the increasing trade integration of
the United States. For Japan, a decline in exchange rate pass-through is found to be spread
across products, rather than being due to a shift in the composition of imports (Otani et al.,
2003). For the euro area, Campa et al. (2005) find that a structural break in the exchange rate
pass-through into import prices is evident only in a small number of manufacturing
industries. Overall, these results provide indirect evidence that the competitive impact of
enhanced openness may matter and that it might vary across economies.

Changes in inflation persistence

An important issue for monetary policy is whether past inflation has a significant role
in determining present inflation (i.e. whether inflation is persistent) or whether expectations
of future inflation are more important.?’ A higher degree of inflation persistence implies that
stabilising inflation following economic “shocks” may require higher temporary costs to
output. This has led to a series of studies testing whether the persistence of domestic
inflation has changed over time. Again, the findings differ by country, by period considered
and by the estimation technique used (Melick and Galati, 2006).28

Altissimo et al. (2006) find that inflation persistence in the euro area has declined
substantially since the 1970s once changes in the mean of inflation are allowed for and that
the breaks in the mean coincide with shifts in the monetary policy regime. The link between
changes in inflation persistence and changes in monetary credibility is confirmed by IMF
(2006a) for a set of eight OECD countries. According to these estimates, strengthened
monetary credibility reduced inflation persistence (as measured by the coefficient on lagged
inflation) from 0.7 in the early 1980 to 0.6 in 2004.

Testing for the impact of globalisation

The empirical analysis in the present study differs from the above studies in several
respects. First, the above studies examine the relationship between globalisation and
inflation within an extended Philips-curve framework. Such a framework does not allow
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for a potential effect of measures of globalisation on price levels. The present study
attempts to overcome this by estimating an error correction model for consumer prices,
relating prices to import prices, unit labour costs and the domestic output gap.?® It thus
accounts explicitly for a possible price level effect from globalisation, as reflected in the
level of import prices. Secondly, the present study takes a broader view than many others
by examining a range of possible effects from globalisation for a large set of OECD
countries. Finally, the econometric analysis is complemented by a scenario analysis which
quantifies some of the possible impacts of globalisation on domestic inflation, with import
price inflation split into commodity and non-commodity components. This provides a
richer analysis of underlying inflation dynamics than previous studies.

The empirical work examines the impact of globalisation as reflected in the price of
imported goods and services. This is done using an error-correction model for the private
consumption deflator in 21 OECD economies over the period 1980-2005,3° with consumer
prices being related to import prices, unit labour costs and the domestic output gap:

Aln Pi,t = (aoi + (PoiD) + ((xli +(p1iD)ani,t—1 - (0‘21' +(P2iD)MiS,§1 In Pil,\fA_ @-_ (0‘21 +(PziD)MiS,1Ii1)1n Ci,tfl
4 4 4

+Y @ji +¢ﬁD)A InP, ;+ Z(in + xﬁD)Aln PY  + Z(Sﬁ +1<ﬁD)A InC,, ; [1]
1 -0 =0

+ ((X‘3i +(P3iD)GAPi,t4 +8it-

The subscript i denotes the country and the subscript t the time period. The variables are
defined as follows: P represents domestic prices measured by the private consumption
expenditure deflator,3! PM represents import prices measured by the deflator of imports of
goods and services, C represents domestic costs, proxied by unit labour costs of the total
economy, GAP is the domestic output gap, and ¢is an error term. The equations also
include seasonal dummies as well as time dummies to account for changes in indirect
taxes and similar events. Static homogeneity is imposed on all equations so that the mark-
up of prices over costs is independent of the price level. Dynamic homogeneity is not
directly imposed on the system. A test of this restriction is carried out after estimating the
system and found to be strongly rejected by the data.

Initial parameter stability tests revealed evidence of a significant structural break in the
parameters in the consumer price equations in the mid-1990s. To overcome this, two
modifications were found to be necessary. The first was to interact the long-run import price
coefficient with the share of imports in domestic demand, denoted MSH in [1].3? This implies
that the long-run coefficient on import prices rises over time in most countries in the
sample, in line with increases in import penetration, with an equivalent decline in the long-
run coefficient on domestic unit labour costs. But even with this modification, there
continued to be evidence of parameter instability in the mid-1990s. The second modification
was thus to allow for separate parameter estimates before and after 1995 by introducing a
dummy variable D that is equal to unity from 1995 onwards. This overcomes the parameter
instability when there is only a single set of parameters for the whole estimation period.3?

The set of equations is estimated jointly using the seemingly unrelated regression
procedure (SUR), first proposed by Zellner (1962). Cross-country restrictions are imposed as the
data permit.3* In the empirical model the long-run coefficient on the import price term will
reflect not only the direct weight of imports in private consumption, but also the wider
influence of import competition on the prices set by actual and potential competitors. The unit
labour costs term will reflect indirect effects from globalisation via wages and productivity.®
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Summary of empirical results

The empirical analysis highlights a number of important ways in which the behaviour
of consumer prices appears to have changed over the past decade. Of these, the most
notable is the extent to which import prices have become a more important determinant
of consumer prices over time in all OECD countries, implying that foreign economic
conditions have become a more important influence on domestic inflation. At the same
time, domestic inflation is found to have become less sensitive to temporary changes in the
domestic output gap. Other notable changes include evidence that inflation persistence
has declined in most OECD countries and that the speed of adjustment towards the
“desired” price level has slowed over the past decade.

During the first part of the sample period, from 1980 to 1994, the data support the
formation of two country groups for the interaction term between import prices and
import penetration. The long-run coefficients on the two interaction terms are very
different, having values of 2.1 and 0.4 respectively (Table 1).3° In the second part of the
sample period, from 1995-2005, the long-run coefficient on the interaction term is found to
rise to a common value of 2.6 for both groups of countries (Table 2).3” This suggests that
during the more recent period domestic producers have increasingly taken greater account
of foreign competitors when setting their prices, so that import prices have a larger
influence on domestic prices than their share in domestic demand would suggest.3® The
results also imply that the sensitivity of consumer prices to import prices will differ
considerably across countries, reflecting differences in import penetration.3?

The domestic output gap is found to have a significant impact on consumer price
inflation in all of the countries in the sample, with the size of the initial impact being
smaller in the more recent period. On average across countries, a rise in the domestic
output gap by 2 percentage points for four consecutive quarters raises inflation in the
following two years by 0.1 percentage point per annum less in the second part of the
sample (1995-2005) than in the first part (1980-94). This is similar to, but slightly smaller
than, the finding reported in IMF (2006a).

The model employed in the analysis automatically incorporates an indirect effect from
foreign economic conditions, as mediated through import prices.*® Augmenting the model
with an additional world output gap variable and testing the joint significance of the
coefficients on this term for all countries suggests that the world output gap does not have a
significant additional direct influence on domestic inflation in either of the two sub-periods.
Hence the indirect effect through import prices seems to be the only channel through which
foreign economic conditions affect consumer price inflation.#" 42 This implies that the
importance of foreign economic conditions for domestic inflation will vary across countries,
reflecting the different forces that influence international trade prices for each country (Pain
et al., 2005), as well as differences in import penetration. The coefficients on the domestic
output gap are not affected by the inclusion of the foreign output gap; they remain
significant with magnitudes that are close to the base specification.

There is also no strong evidence that the short-run reaction of domestic producers to
import price changes varies with the type of import goods. When augmenting the equation
with current and lagged changes of commodity import prices, these additional terms were
found to be significant for only a small number of countries,*? suggesting that, in general,
changes in commodity import prices have the same impact on consumer price inflation as
do changes in non-commodity import prices.

20 OECD ECONOMIC STUDIES No. 44, 2008/1 - ISSN 0255-0822 - © OECD 2008



GLOBALISATION AND OECD CONSUMER PRICE INFLATION

=
N
*S]USIDIJ90D S} UO SUOTIIDLIISAI UOISN[IXD JO sanjea-d a3 a1e sasayjuared ur SIquInu 3y, 310N
[c00°01 [eor0] looool  [ooo0]  [ooool looool  [oooo]l  [ooool  [00070]
11000°0 9100 v01'0 2120 6600 8110 8092 0200- L0 vsn
[toool  [ooool  [ooool  [ooool  [ooool  [ooool  [000°0l [ooo°0l [000°0] [ooo°0l looool o000l  [8z10l
800000 9110 SyL'0- 1200 200 €610 2200 8200 0200 6600 8092 0200-  2/00 449
[c00°01 [ooool  [6r00]  [ooorol [000°0] [ooo0]  [oooo]l  [oooo]  [ooool  [280°0]
110000 €200 1200 6500 1900 800 pIE0 8097 0200-  S90°0 3HD
[1o0°0l looool  [ooool  [ooool  [00070] looool  [ooool  [ooool looool  [ooool  [ooool  [zesol
800000 €200 200 6500 2200 v010 2120 6600 8110 8092 0200-  SS0°0- IMs
[tooo]l o000l loooo]l  [roo0]  [gorol [ar00]  [ooool  [roorol [oo0°0] loooo]  [ooo0l  [ogorol
800000  9LL0 €200 0810 9100 1200 8200 1€0°0 6600 809°C 0200- 1610 ds3
[1oo0]  [o000] looool  [ooool  [0o00°0] [ooo0]  [000°0] [ooool  [oooo]l  [ooool  [ooool  [roo0l
800000 910 0Sk0-  ¥0L0 2200 £800- 010 ¥80°0 pIE0 8092 0200- 1120 14d
[1o00]  [0000] [000°0] [eor0] [toool  [o000] [ooo0]  [000°0] looool  [ooo0]  [o08¥0l
800000  S€20 1100 9100 1800 0200 6600 1820~ 8092 0200-  S/00 40N
[ooo°0l looool  [ooool  [ooool  [ooool  [9tool  [ooool  [roool  [ooool  [ooool [ooool  [oooo]l  [ooool  [ooool  [zho0l
620000 1100 200 €610 2200 1200 8200 1800 800 2120 800 €120~ 8092 0200- 0020 aiN
[c00'0]  [000°0] [000°0] [000°0] [oo0°0] looool  [ooo0]  [roool
L0000 911D €200 1900 6600 8097 0200-  /8¥°0 [0
[c00°01 61001 [000°0] [trool  [ooool  [oooo]  [ooool  [0000] looool o000l  [izrol
110000 1200 v01°0 2100 0200 2120 6600 ¥80°0 8092 0200-  ¥90°0- NdP
[c00°0] loooo]l  [6ro0]  [gorol [1rool  [000°0] [oo0°0] loooo]l  [ooo0]  [ooool  [evzol
110000 €200 1200 9100 2L00 1900 6600 €810 8092 0200- /100 vl
looo0] looo0] looool  [ooool  [etool  [000°0] loooo]  [ooo0] looool  fooool  [ooool  [ooo0] — [velo] w
80000 €200 6500 LD 90 0-  LELD 800 2120 ¥80°0 8110 8092 0200- 600~ THI 8
[ooo0]  [0000] [000°0] [000°0] [oo0°0l [ooool  [00070] [000°0] looool  [ooo0]  [2920] a
620000  9KL0 €200 2200 8200 0200 G890 800 8092 0200-  20L0 249 2
[1o0°0l [000°0] [000°0] [ooo°0] [ooo'0]  [000°0] looool  [ooool  [ooool  [roool )
110000 €200 v01°0 0900 €800~ 010 8110 8092 0200- 2910 nia m,
[+o00] loooo]  [eorol looool  [ooo0]  [0o00] [ooo0] loooo]  [ooool  [oooo]  [850°0] 8
800000 200 9100 8200 €80°0-  ¥80°0 6600 pIE0 8097 0200- 2900 Y4 Iy
[co0'0]  [000°0] looool  [6ro0]  [eorol  [ooool  [9100] [000°0] [oo0'0]  [000°0] looool  [ooo0l  [16z°0] >
L0000 911D 1100 1200 9100 2200 1200 0200 6600 800 8092 0200- 6900 NI4 a
[1oo0] looo0]  [eorol [o00°0] [oooo]l  [ooo0]  [ooool  [ooool  [zoool .
800000 2L00 9100 2810 800 8110 8092 0200- 1220 YN 2
[1oo0]  [0000] [000°0] [000°0] [000°0] looool  [ooool  [ooool  [09070] IS
800000 910 1100 €610 0200 8110 8092 0200-  ¥600 NYO ¥
[zo0'0] loooo]l  [ooool  [ooool  [etool  [oooo]  [ooo0]  [ooo0l looool  [ooool  [ooo0]  [ooo0]  [ooo0]  [S9vl g
110000 060~ €610 2200 900~  IELD lLo- 2810 6600 1620-  €9€0 8092 0200- 6200 134 0
[ooo°0l [6rool  [eorol  [ooool  [o000] [ooo'0]  [000°0] [ooo°0l looool  [ooool  [ooool  [zrool m
62000°0 1200 9100 G0L0- 0900 9110 0200 £92°0 8110 8092 0200- 9600 1ny 5
[oo0°0] [000°0] [000°0] [eo00]  [+ro0]  [000°0] [oo0'0]  [000°0] looool  [ooo0]  [18e0l 9
62000°0 €800 6500 2200- 2100 1900 £92°0 800 8097 0200- /400 sny w
€0 vw mm Nm. _vw ow 178 €A A LA 04 vﬂ mm Nm —m_ o o 0p m
[a)
S00Z-S661 ‘sNsa1 uoissaiday 'z 9[qeL 5



GLOBALISATION AND OECD CONSUMER PRICE INFLATION

The empirical results also indicate that the inflation process has become less persistent
in the majority of the countries over the past decade, although in a small number of
countries (Finland, Greece, Ireland, and Italy) past inflation appears to have become a more
important determinant of current inflation.** Given that the model employed in the analysis
is equivalent to one in which current inflation is related to past inflation and a fixed level of
inflation expectations,?> the change in inflation persistence might be related to a change in
the relationship between inflation and inflation expectations.*

The error correction coefficients, though small in magnitude, are all highly significant
in both sub-samples.*” For the majority of the countries, the error correction coefficients
become smaller in the second part of the sample period, implying that the speed of
adjustment towards the “desired” price level has slowed. A possible explanation is the
more direct focus of monetary policy on inflation objectives over the past decade, with the
associated possibility of some degree of price level drift (Svensson, 1999).

Quantifying the overall impact of globalisation

On the basis of the preceding results a series of scenario analyses were carried out to
obtain illustrative estimates of the possible direct impact of globalisation on consumer
price inflation over the past ten years. These incorporate the main findings from the
scenario analyses for commodity prices and the estimated “mechanical” impact on import
prices as a result of the higher shares of trade with lower-cost producers discussed in the
previous sections. Two alternative starting points for these scenarios are considered, the
first quarter of 1995 and the first quarter of 2000.

A baseline scenario was obtained by forecasting consumer price inflation employing the
coefficient estimates obtained for the period 1995-2005 and actual values of all exogenous
variables. The forecast is dynamic in the sense that projected values of consumer prices are
employed for the right-hand-side variables rather than the actual values of the lagged
dependent variables. The average annual consumer price inflation rates in the baseline
scenario are generally very close to actual annual inflation rates (see Table 3).

Then, various scenarios are undertaken by modifying the series on import price
inflation, with import price inflation separated into its commodity and non-commodity
parts. This requires assumptions about the rate of commodity and non-commodity import
price inflation if globalisation had not taken place.*® To take account of the uncertainty
that surrounds the impact of globalisation on import prices, the scenario analysis derives
a range of estimates employing different assumptions about the change in commodity and
non-commodity import price inflation.

For commodity import prices, the scenario analysis uses the results discussed above,
which derive an alternative path for each commodity price under the assumption of slower
rates of growth in non-OECD trade and GDP since 2000. These changes are then combined
using information on the composition of commodity imports to generate an alternative
profile for the price of imported commodities in each OECD economy in the sample.*’ Two
alternative profiles are constructed, one for each of the separate oil price estimates.

For the growth rate of non-commodity import prices, the scenario analysis assumes
that in the absence of the rising level of imports from low-cost producers, price inflation
would have exceeded the actual growth rate by 1 or 2 percentage points per annum,
respectively. This reflects the range of estimates discussed earlier.
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Table 3. Average annual consumer price inflation,
scenario analysis 1995Q1-2005Q4

Average annual inflation (in per cent) Scenario, difference from baseline (in percentage points)
Actual Baseline 1% point 2% points
Australia 2.0 2.0 0.2 0.4
Austria 15 15 0.3 0.5
Belgium 1.8 1.8 0.3 0.6
Canada 1.6 1.6 0.1 0.3
Denmark 1.9 1.8 0.3 0.6
Finland 1.7 17 0.2 0.3
France 1.2 1.2 0.2 0.4
Germany 1.1 1.1 0.2 0.4
Greece 438 47 0.3 0.6
Ireland 2.8 2.8 0.5 0.9
Italy 3.0 3.0 0.2 0.5
Japan -0.5 -0.5 0.1 0.2
Korea 46 4.6 0.2 0.4
Netherlands 2.2 2.2 0.3 0.6
Norway 2.0 2.1 0.2 0.4
Portugal 2.9 29 0.3 0.5
Spain 3.2 3.1 0.2 0.4
Sweden 15 1.6 0.3 0.6
Switzerland 0.8 0.8 0.2 0.4
United Kingdom 2.2 2.2 0.2 0.4
United States 2.0 2.0 0.2 0.4
Euro area 2.0 2.0 0.2 0.5
OECD 1.7 1.7 0.2 0.4

Note: The scenario assumes that import price inflation (total goods and services) was 1 and 2 percentage points per
annum above baseline, respectively.

Tables 3 and 4 compare the different scenarios by reporting differences from the
baseline in average annual rates of inflation. For the simulation period from 1995 to 2005,
only the results of the modification of non-commodity import price inflation are reported
in Table 3. This provides a longer-term perspective on the influence of globalisation in the
absence of any impact on commodity prices. If the prices of non-commodity imports had
risen by 1 percentage point (2 percentage points) more per annum since 1995, inflation
would, on average, have been 0.2 percentage point (0.4 percentage point) per annum higher
in the OECD economies.”® Starting the simulation in 2000 reduces the difference in OECD
inflation from the baseline to 0.1 and 0.2 percentage point per annum, respectively.®?

The impact of the changes in commodity import prices over the period 2000-05 is
reported in Table 4 and summarised in Figure 10. In the scenario with a 20% decline in oil
prices, OECD inflation is found to be reduced by 0.08 percentage point per annum on
average from 2000 onwards. In the scenario with a 40% decline in oil prices, OECD inflation
is reduced by 0.15 percentage point per annum. The impact differs considerably across
countries, with the smallest changes found for Norway, Canada and the United Kingdom,
and the highest found for Korea.>?

The final column in Table 3 shows the combined effect on consumer inflation from
higher non-commodity import price inflation and lower commodity import price inflation
(see also Figure 10). The analysis suggests that consumer price inflation could have been
up to 0.3 percentage point higher per annum in the euro area had the estimated effect of
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Table 4. Average annual consumer price inflation, scenario analysis
2000Q1-2005Q4

Difference from baseline (in percentage points)
Ave.rage ?nnual Non-commodity component Commaodity component
mfla‘upn Net effect
(actual, in %) . ) 40% oil 20% ol
1% point 2% points 10% metals 10% metals

Australia 2.4 0.1 0.3 0.0 -0.1 0.0-0.2
Austria 1.8 0.2 0.4 -0.1 -0.1 0.1-03
Belgium 2.3 0.2 0.4 -0.1 -0.2 0.0-0.3
Canada 1.8 0.1 0.2 0.0 0.0 0.0-01
Denmark 2.1 0.2 0.5 0.0 -0.1 02-04
Finland 1.9 0.1 0.2 -0.1 -0.1 0.0-0.2
France 15 0.2 0.3 -0.1 -0.1 0.0-0.3
Germany 14 0.2 0.3 -0.1 -0.1 0.0-0.2
Greece 34 0.2 0.4 -0.1 -0.2 0.0-0.3
Ireland 25 0.4 0.8 0.0 -0.1 0.3-0.7
Italy 2.8 0.2 0.4 -0.1 -0.2 0.0-0.3
Japan -1.0 0.1 0.1 -0.1 -0.1 0.0-01
Korea 3.6 0.1 0.3 -0.1 -0.3 -0.1-0.1
Netherlands 2.7 0.2 04 -0.1 -0.2 0.0-0.3
Norway 1.9 0.1 0.2 0.0 0.0 0.1-0.2
Portugal 3.0 0.2 0.4 -0.1 -0.2 0.0-0.3
Spain 3.3 0.1 0.3 -0.1 -0.1 0.0-0.2
Sweden 15 0.2 0.5 -0.1 -0.2 0.1-04
Switzerland 1.0 0.1 0.3 0.0 -0.1 01-03
United Kingdom 1.7 0.1 0.2 0.0 -0.1 0.1-0.2
United States 2.2 0.2 0.3 -0.1 -0.2 0.0-0.2
Euro area 2.1 0.2 0.3 -0.1 -0.1 0.0-0.3
OECD 1.8 0.1 0.3 -0.1 -0.1 0.0-0.2

Note: The lower (upper) bound of the total impact is calculated assuming that the prices of non-commodity import
price inflation was 1 percentage point (2 percentage points) per annum above baseline and that commodity import
prices reflect the 20% (40%) oil price estimate. In both cases the metals price effect is 10%.

globalisation not occurred. For the United States, the estimated impact ranges from -0.04
to 0.21 percentage point per annum, suggesting that US inflation might even have been
lower in the absence of globalisation.>® For Japan, the net effect is very small, ranging
from -0.04 to 0.06 percentage point per annum. The uncertainty surrounding the estimates
for most countries tends to be quite large as indicated by the difference between the lower
and the upper bound which amounts to over 0.2 percentage point on average.

Concluding remarks

The decline in consumer price inflation observed over the past 25 years in all OECD
economies has coincided with a marked increase in the level of trade between the OECD
and non-OECD economies. Against this background, this study has investigated the
contribution of the increasing trade integration of non-OECD economies on the decline in
OECD inflation. In doing so, the study has extended the existing literature on this topic in
several important respects: a wider allowance is made for possible price level effects from
globalisation, a larger number of countries are included in the analysis and separate
impacts of commodity and non-commodity import prices are considered.
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Figure 10. The impact on consumer price inflation from removing
globalisation effects 2000-05

Average percentage point difference per annum

@ Lower bound of commodity import price effect (20% oil, 10% metals)
<> Upper bound of commodity import price effect (40% oil, 10% metals)
B Lower bound of non-commodity import price effect (1%)
O Upper bound of non-commodity import price effect (2%)

® Lower bound of net effect O Upper bound of net effect Range of possible impact
Commodity Non-commaodity
component component Net effect
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Note: See note to Table 4.

The main globalisation-related findings from the new econometric analyses of
consumer and commodity prices in this paper are as follows:

e Import prices are found to have become a significantly more important influence
on domestic consumer prices since the mid-1990s, coinciding with the growing
participation of non-OECD countries in international goods and services trade.

e The impact of import prices on domestic prices in all countries over the past decade is
estimated to be significantly larger than the weight of imported goods and services in
domestic demand, suggesting that competition from lower-priced imports has placed
pressure on domestic producers in import-competing industries to lower the mark-ups
of prices over domestic costs.

e The cyclical sensitivity of inflation to domestic economic conditions has declined. At
the same time, domestic inflation has become more sensitive to foreign economic
conditions, working through import prices. However, there is no evidence of a robust
significant impact from global output gaps in addition to that embodied in import prices.
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e Strong GDP growth in the non-OECD economies since 2000 is found to be an important
factor underlying the growth of real oil prices and real metals prices since 2002. A
scenario analysis in which the non-OECD economies are assumed to grow at the same
(lower) rate as the OECD economies since 2000 is found to be associated with a decline in
real oil prices from baseline by 20-40% by the fourth quarter of 2005, and a decline in real
metals prices of just over 10% from their baseline. This removes some, but not all of the
strong growth in these commodity prices after 2002.

The econometric findings are also used to quantify the overall impact of particular
aspects of globalisation on consumer price inflation in OECD countries over the period
from 2000 to 2005. Two facets of globalisation are considered - the growth in commodity
prices estimated to have resulted from strong output growth in the non-OECD economies,
and a decline in the average rate of non-commodity import price inflation that is estimated
to have resulted from higher levels of trade with non-OECD economies. Both of these
estimates are uncertain and so a range of possible outcomes is considered in the
quantification exercise.

On balance, if such changes had not occurred, it is likely that inflation would have
been higher in all the OECD economies considered, all else being equal, consistent with the
view that globalisation has had a disinflationary effect. For most countries globalisation is
estimated to have been associated with a decline in the rate of consumer price inflation of
between O to % percentage point per annum since 2000. The impact was found to be a little
larger in many European economies than elsewhere.

Even at the peak of the possible range of net effects the estimated impact on annual
consumer price inflation appears to be modest, and no greater than the potential change
in annual inflation that could result from a change in indirect taxes or administered prices.
However, these calculations take the behaviour of domestic costs as given. To the extent
that aspects of globalisation may be helping to restrain the cost of capital or labour costs
(Rodrick, 1999; Dumont et al., 2006; IMF, 2007), and also because of the potential feedback of
changes in price inflation to wages, it is possible that the implicit net disinflationary
impact of globalisation on price inflation is understated in this paper. The same holds for
inflation expectations, if globalisation has led to a decline in inflation expectations or
helped expectations to become better anchored.

Globalisation-related developments generate considerable challenges to monetary
policy makers, even if they are continuing to place some downward pressure on inflation
in almost all economies. Identifying the extent and persistence of structural change in the
economy is difficult and could result in policy mistakes. To the extent that globalisation is
changing the price level of imported non-commodity goods and services, the econometric
analysis implies that in the long term there will be an effect only on the domestic price
level rather than on domestic inflation. However, the adjustment to this new steady state
is likely to be a lengthy process that will persist over several years to come, especially if the
prices of traded services also begin to decline significantly relative to the prices of
non-traded services.”*

As regards non-oil commodities, increased supply should eventually lead to a reversal of
currently high real metals prices, at least if past behaviour is a guide to the future. As regards
oil, continued strong growth in the non-OECD economies can be expected to help keep prices
high in real terms. At the margin, however, the effects of this may be attenuated in the longer-
term as the non-OECD economies begin to attain less energy-intensive stages of development.
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The uncertainty about the relative strengths of the various influences on inflation
suggests that policymakers should examine developments in headline inflation as well as
core inflation (Bean, 2006). The latter is usually regarded as a better signal of ongoing
inflationary pressures, but the former will reflect both influences from globalisation.> If
the favourable external conditions for low inflation begin to wane going forward, higher
nominal interest rates may be required to keep inflation low.

Notes

1. Using disaggregated EU import price data (classified at the 8-digit level) Kaplinsky (2005)
demonstrates that the proportion of sectors in which import prices fell between 1988 and 2001 is
the higher the lower the per capita income of the country of origin.

2. The rise relative to domestic output or consumer prices is less marked, with trade prices having
declined in real terms (Pain et al., 2005).

3. The price series for metals and the agricultural commodities are composite indicators produced by
the Hamburg Institute for World Economics (HWWA). The oil price series is the price of Brent crude.

4. Kamin et al. (2006) find little evidence that the rising share of Chinese goods in the United States
has had a marked impact on producer price inflation.

5. To this extent, domestically generated inflation may end up being higher than otherwise. In this
sense, the impact of higher trade with low-cost producers is inflationary (Rogoff, 2006).

6. World export prices are a weighted average of the export prices of those countries that export to
the United Kingdom in US dollars.

7. Related findings for Norway, Sweden and New Zealand are reported by Melick and Galati (2006) and
Hodgetts (2006).

8. Thus implicitly, the findings in OECD (2006) can be regarded as consistent with a view that trade
with China and the other Dynamic Asian economies will have been lowered import price inflation
in the United States and the euro zone by at least 1% per annum.

9. The group of “low-cost” producers considered in ECB (2006) includes the new member states and
candidate countries of the EU, the CIS, Latin America, Africa and all Asian countries other than Japan.

10. Business services prices are measured using the deflator for imports of “other private services” in
the United States national accounts.

11. Insofar as certain commodity-intensive activities have moved from other countries (including OECD
countries) to China, the growth of Chinese demand for commodities may give an exaggerated
impression of the net impact on demand for commodities of the emergence of China. For this reason,
total non-OECD output measures are used in the empirical work, rather than just measures for China.

12. Although China and other emerging markets also make a significant contribution to global
demand for other agricultural commodities (IMF, 2006b), the speed of response in supply can act to
offset the impact of demand pressures on prices. Observed prices may also rise rapidly for reasons
unconnected to demand pressures, such as weather-related supply fluctuations.

13. The weightings on individual commodities within these broad price indices will reflect global
demand, rather than country-specific factors. In some cases important commodities for particular
countries may not be included in the aggregate price measures at all.

14. A broader set of control variables were also considered initially for other possible macroeconomic
influences, such as the US effective exchange rate and real short-term interest rate (Adams and
Ichino, 1995; Hua, 1998).

15. The output gap is measured as the ratio of actual GDP to potential GDP.

16. The global output gap used in estimation is a GDP weighted average of separately estimated output
gaps for the OECD and the non-OECD economies. The OECD output gap is calculated using a
production function approach to assess potential output. The non-OECD output gap was derived
using a measure of potential output derived from a Hodrick-Prescott filter.
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17. Significant econometric results for oil prices could be obtained only when using a sample
beginning in the mid-1980s. The findings were inconclusive when the estimation period was
lengthened by including the acceleration in oil prices in the 1970s. One possible explanation for
this is that supply-side factors were the dominant influence on prices in these earlier periods.

18. By the fourth quarter of 2005, world GDP in constant prices is around 10% below its actual value as
a result of allowing non-OECD GDP to grow at the rate of OECD GDP from 2000 onwards.

19. To this extent, the results reported above may suggest a slight underestimation of the effects on
real commodity prices.

20. See, for instance, the different findings for each of six OECD economies in Debelle and Wilkinson
(2002).

21. For 2004, the estimation results imply an inflation-output elasticity of 0.2 compared with a value
of 0.3 for 1960 and 1983.

22. Openness is also found to be associated with an increase in productivity of 11%, consistent with
the hypothesis that the least productive domestic firms are forced to exit from the market as a
result of additional import competition.

23. In addition to this direct effect, the study detects a small indirect effect of globalisation on
producer prices that works through increased productivity growth.

24. This result is robust to the inclusion of three control variables (import prices, oil prices, and
domestic unit labour costs).

25. The rolling regression results use pooled estimates across countries. As noted by Borio and Filardo
(2006), the pre-conditions for obtaining unbiased parameters are not fulfilled in the data set used
and these results should therefore be interpreted with care.

26. There are some preliminary results in the paper which suggest that the constructed measure of
global inflation is significantly correlated with measures of global real and monetary conditions.

27. It is possible that future expectations are based, at least in part, on past inflation.

28. For example, Rudd and Whelan (2005) and O’Reilly and Whelan (2005) find little evidence that inflation
persistence in the United States and in the euro area has changed over time, whereas Cogley and
Sargent (2001), Clark (2003), Levin and Piger (2004) and Altissimo et al. (2006) all suggest that inflation
persistence is markedly lower in recent years. Debelle and Wilkinson (2002) find that inflation
persistence has declined in Australia and New Zealand, but has risen in the United Kingdom and the
United States. Cecchetti and Debelle (2006) report only weak evidence of a decline in inflation
persistence in recent years, even after allowing for a break in the mean of inflation.

29. In this respect, the present study is very similar to that of Ihrig and Marquez (2004), who use an
error correction model to examine the contribution of productivity advancements and labour
market slack to low inflation in OECD countries. However, in contrast to the present study, Ihrig
and Marquez (2004) look entirely on domestic factors as drivers of the decline in inflation and do
not address the extent to which globalisation lies behind the decline.

30. The countries included in the analysis are Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, Japan, Korea, the Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, the United Kingdom, and the United States. All data are taken from the
OECD Economic Outlook database if not otherwise specified.

31. The private consumption deflator provides a broader measure of inflation than many national
consumer or retail price series, and is in principle more directly comparable across countries
because it comes from the system of national accounts.

32. A similar approach has been adopted in a number of related studies (see, for instance, Gamber and
Hung, 2001 and IMF, 2006a). The import content of consumption is calculated as M;t' = (Mjt—niXi )/
(M;; +Y; - X; ), where M denotes total imports, X denotes total exports, Y denotes domestic output
and n is the share of imports used in the production of export goods. Estimates of n; are taken from
Pain et al. (2005, Table 7).

33. This was done by interacting the coefficients with dummy variables that are equal to unity
from 1995 onwards. For simplicity, only the results of the final specification are summarised in the
main part of the paper. A discussion of the results of the intermediate specifications can be found
in Appendix 1 of Pain et al. (2006).

34. Imposing a single set of parameters common to all countries, as in other studies (IMF, 2006a, Borio
and Filardo, 2006), was strongly rejected by the data.
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35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

49

Specification [1] has two important implications for the behaviour of the mark-up over marginal
costs. First, the mark-up behaves pro-cyclically, increasing during an economic upturn and falling
during an economic downturn. This proposition is in line with the empirical evidence provided by
Haskel et al. (1995) and Ghosal (2000). Second, the reaction of the mark-up to changes in the import
content of consumption depends on the ratio between import prices and unit labour costs:
oln(p/C)/oM = o, In @Y /C, ) 1f import prices are initially higher (lower) than unit labour costs, the
mark-up increases (decreases) with a rise in the import content of consumption.

A coefficient of unity would indicate that the weight on import prices was exactly as might be
expected given the share of imports in domestic demand.

For the G7 economies, the size of the coefficient on the interaction term implies that domestic
costs have a bigger influence on domestic consumer prices than do import prices. Not surprisingly,
for most of the smaller economies in the sample domestic costs have a smaller weight than import
prices, implying that domestic prices in these countries are to a large extent driven by world
market prices in the long-run. The size of the coefficient also implies that the direct (long-run)
impact of a change in world oil prices is very similar to the present shares of energy in total private
consumption expenditure in OECD economies.

This interpretation rests on the assumption that import prices are weakly exogenous to the system.
Testing for weak exogeneity of import prices is not feasible in the current setting as it would require
including a full set of import price equations in the system being estimated. If import prices were not
exogenous, the rise in the coefficient could also reflect an increase in pricing to market by importers.
However, it is possible to establish that the current change term in import prices is exogenous to the
system, as shown by a Wu-Hausman test (the respective p-value is 0.11). The tests entails regressing
the current change in import prices on a set of explanatory variables that are clearly exogenous to
the system and then testing whether the residuals from this regression have any explanatory power
in addition to the variables already included in the system.

Earlier attempts at imposing a common long-run coefficient on import prices in each country were
rejected by the data, confirming that there are significant differences across countries in the
influence of import prices.

Import prices of OECD economies depend on world export prices which, in turn, reflect capacity
constraints and other cyclical conditions in the exporting economy (Pain et al., 2005).

The coefficient on the world output gap is allowed to differ across countries in both sub-periods.

This finding differs from Borio and Filardo (2006) who demonstrate that measures of global
economic slack have a significant influence on the inflation process even after controlling for the
indirect impact via import prices. However, the results of the two studies are not directly
comparable as Borio and Filardo (2006) use the gap between headline and core inflation as the
dependent variable. In contrast, Ihrig et al. (2007) also find insignificant or wrongly signed
coefficients on the foreign output gap term in Phillips-curve equations.

These are Canada and Germany in the first half of the sample and Canada, France and Ireland in
the second half.

These mixed results are consistent with previous research, demonstrating that inflation
persistence has risen in some countries but declined in others (Melick and Galati, 2006).

This can be seen by transforming a simplified version of equation [1] as follows:
AlnP; = a + BAINP_; = BAINP;_; + (1 - B)AINP® + &, where & = o — (1 — B)AInPE.

For this reason, the finding that the sum of the coefficients on the lagged inflation terms is below
unity need not imply a long-run trade-off exists between the level of inflation and the output gap.
Inflation expectations, as reflected in the constants, in the estimated equations, also need to be
taken into account.

Thrig and Marquez (2004), who estimate a similar model on a country-by-country basis, obtain error-
correction parameters that are in many cases not significantly different from zero or even positive.

To simplify the analyses, exchange rates are assumed to remain unaffected by globalisation so that
they follow their true time paths throughout the simulation exercise.

. The weights of individual commodities in total imports are calculated as described in Pain et al. (2005).

50.

Ireland is an exception, with average annual inflation rates some 0.5 and 0.9 percentage point
higher than in the baseline. This reflects both the comparatively high level of import penetration
in Ireland and the faster speed at which changes in import prices are reflected in domestic prices.
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51. The calculations do not account for differences in the regional composition of imports. For
example, the disinflationary impact may be underestimated for Japan given the comparatively
higher share of imports from China in total Japanese imports.

52. This stems from the comparatively high share of oil in Korea’s imports.

53. This requires that globalisation has had a large impact on commodity import prices, but a small
impact on non-commodity import prices.

54. The disinflationary impacts might be weakened by real exchange rate appreciations in non-OECD
economies.

55. Since headline inflation may be rather volatile, short-run changes in headline inflation may not
always be very informative. Nonetheless, persistent movements in headline inflation over the
medium to long run may contain useful information for monetary policy makers and are taken
into account by many central banks when assessing future inflationary pressures.
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