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ABSTRACT
The purchasing power of a consumer depends upon wealth and the prices of the goods and services.  The customer can purchase domestically or from aboard.  The domestic purchasing power is mainly affected by the inflation rate of individual countries, and it is relatively equitable across mature economies.  The international purchasing power is more volatile and is affected by both exchange rate and prices.  A consumer’s buying power is also influenced by the changes in wages relative to inflation.  Analysis of current exchange rates, prices and wages leads to the belief that foreign shoppers can get better bargains in Japan and the US at the present time.  Consumers in emerging economies especially China and Russia have experienced significant improvement in purchasing power recently.  They may catch up with the living standard of rich countries in the future if this growth rate sustains.
INTRODUCTION
The purchasing power of a consumer depends upon wealth and the prices of the goods and services.  The customer can purchase domestically or from aboard if there is a free trade condition.  If the purchase occurs in the international market, exchange rate will play a role in calculating affordability.  Furthermore, a consumer who is employed earns income while spending.  His/her buying power also depends on the changes in wages relative to inflation.  This article discusses the factors such as exchange rate, prices and wage level affecting the purchasing power of consumers who reside in various countries in the world from 2000 to 2008.
PURCHASING POWER PARITY
First, let’s look at the situation of domestic buying.  Gustav Cassel developed the purchasing power parity (PPP) theory in 1920 to compare the purchasing power of different currencies in their home countries based on the assumption that identical goods should have the same price (law of one price).  PPP exchange rate is defined in Equation 1:
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(Eq. 1)
where PDom is demoestic price, and PFor is foreign price.

The relative purchasing power parity relates the inflation rate (change of prices) in each country to the change in the market exchange rate and is given in Equation 2:
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(Eq. 2)
where Pt is the price level in period t.  To calculate the relative purchasing power parity of all of the goods and services consumed in a country, we can substitute Pt with the consumer price index (CPI) of that country, which leads to Equation 3:
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(Eq. 3)
Figure 1 shows the consumer price indexes of thirteen relatively large countries or economies.  The inflation rate is higher in the emerging economies than in the developed countries because of the higher rate of economic growth.
Figure 2 shows the changes in relative purchasing power parity of the above economies calculated by Equation 3.  By this calculation, one may conclude that the US dollar has appreciated against the Mexican, Indian, South African, Brazilian, and Russian currencies by 10% to 217% while depreciated against the Australian, European, Canadian, British, Chinese, and Saudi Arabian currencies by 1% to 10% from 2000 to 2008 if the consumptions are domestic.  This can be attributed to the difference in inflation rate of these countries.  Japan’s disinflation condition between 2000 and 2008 caused the US dollar to weaken approximately 20% over the same time period.  
The International Monetary Fund (IMF) has conducted similar calculation that includes more factors such as gross domestic product (GDP).  The PPP exchange rates published by the IMF are displayed in the following Figure 3.  The data shown in Figure 2 are consistent with the IMF data. 

It was recognized by many economists that the PPP exchange rate calculation is not perfect because of the difficulties in finding the same baskets of goods to compare across countries.  The weighing of goods and services in the CPI index is not identical among different countries.  Often times, the quality of goods and service purchased varies considerably, for example, Americans probably drive better cars and drink cleaner water than many people in developing countries.  Moreover, many social benefits offered by the welfare countries may not be included in the CPI calculations, and this makes direct comparison of purchasing power difficult.  Nevertheless, this methodology gives us a rough idea how consumers are doing in different economies.  
REAL EXCHANGE RATE IN INTERNATIONAL TRADE
When consumers or businesses purchase goods and services from foreign countries, they will need to exchange the available domestic currency to foreign currencies in order to fulfill the trade.  The price of one currency in terms of another currency is called the exchange rate, and it is determined by the currency market and in some cases by individual governments.  The exchange rates of twelve foreign currencies to the US dollar from 2000 to 2008 are shown in Table 1.  The US dollar depreciated against most currencies in terms of market exchange rate after 2002, except for the Mexican Peso and Brazilian Real (until 2006).  
Many people misunderstand the real prices if only the nominal (market) exchange rate is considered for the trade.  For example, a three-bedroom apartment in China costs about 1,500,000 Yuan while a similar apartment in the US cost about 400,000 Dollar.  A post-doctorate position in Oxford University in England is paid about 40,000 Pound per year while a similar position in Massachusetts Institute of Technology in the US is paid 60,000 Dollar per year.  The market exchange rates do not reflect the real difference of the prices.  Therefore, the real exchange rate which considers both the nominal exchange rate and prices should be used for international trade.  The real exchange rate is defined in Equation 4:

[image: image4.wmf]For

Dom

P

P

E

Rate

Exchange

al

min

No

e

Rate

Exchange

al

Re

´

=

)

(

)

(



(Eq. 4)
where PDom is domestic price, and PFor is foreign price.  Using the above two examples, the real exchange rates would be 1.8 Chinese apartment = 1 American apartment, and 0.75 Oxford salary = 1 MIT salary in 2008.
If we substitute prices with CPI indexes in the above equation, the real exchange for all the goods and services can be estimated by Equation 5:
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(Eq. 5)
Figure 4 and Figure 5 show the percent changes of nominal exchange rate and real (CPI) exchange rate from 2000 to 2008 and the values are not the same.  When inflation (price change) rates are taken into account, the dollar actually strengthens against the Japanese Yen and Saudi Arabian Riyal while the advantage over the Peso and the Real (until 2005) diminished.  The magnitude of depreciation of the US dollar against the British Pound, the Euro, the Canadian Dollar, and the Chinese Yuan is 2-5% better in the real rate than in the nominal rate.  On the other hand, the dollar depreciated more against the Indian Rupee, the South African Rand (after 2002), and the Russian Ruble in the real rate than in the nominal rate.  The real rate and the nominal rate for the Australian dollar are very similar.  This analysis indicates that one would make different decisions in buying foreign goods and services when using the real exchange rate versus the nominal exchange rate.
In addition, if we compare the data in Figure 2 and Figure 5, it is obvious that the PPP exchange rate fluctuates less dramatically than the foreign exchange rate (except the Russian Ruble).  In other words, foreign exchange rates affect international trade more than domestic consumption.
WAGE FACTOR
Most consumers except the unemployed and retirees earn wages to make a living.  Employers usually give employees a small wages increase every year to offset inflation.  Figure 6 shows the percentage of wage increase in different countries.  The wage increase in the US, EU, and India is a few percent less than inflation over eight years while the wages in Canada, Brazil and Australia outpaced inflation by a few percents in the same period.  The wage increase in UK, Mexico, South Africa, China and Russia is even faster, double to triple digits gain over inflation is observed in these nations.  Japan’s wage is stagnant (or dropping slightly) from 2000 to 2008.  It is unclear what exactly causes these differences; one may speculate that it may relate to the fiscal condition and account balance of the nations as well as how the governments want to regulate their economy.  For example, commodity producing countries is benefited from the recent purge of commodity prices; China has a large trade surplus; the Japanese prices may have come down from a very high level from decays ago.  It will be interested to see how the fast wage increase in some nations would impact their inflation situation in the future. 
The difference in wage changes certainly would have an impact to consumer’s purchasing power.  If we modify Equation 3 and Equation 5 for calculating relative PPP and real (CPI) exchange rate by a wage factor, the following equations will results:
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(Eq. 6)
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(Eq. 7)
where W denotes wages.  Using this modified calculation, both domestic and foreign purchasing power will change.  Figure 7 and Figure 8 shows the relative PPP and real exchange rate after adjusting for wage increase.  After adjusting for wages, the relative PPP become almost the same for the US, EU, Canada, Japan (until 2007), India and Brazil (after 2006). Australia, UK, South Africa, Mexico become the outperformers, which is not the case without adjusting for wages.  China and Russia demonstrate the best improvement in relative PPP because of the large increase of their wages.  
After adjusting for wages, the buying power of Americans in international markets weakens further relative to most foreign consumers except the Japanese.  Meanwhile, the depreciation of the US dollar against the Euro is about 5% less than before adjustment (using the 2008 figure) because of the wage advantage for Americans.  As pointed out earlier, there are pitfalls for direct cross-comparison using the CPI index.  Additionally, other factors such as taxation may complicate the purchasing power calculation.  For example, American income taxes are less than many industrialized countries while poorer nations probably don’t tax on income as much.  
Based on the above analysis, the emerging economies have made big progress in enhancing the international purchasing power of their citizens, thanks to increases of international trade, employment and work force productivity.  Having said that, the gap of incomes between citizens of developed and developing countries are still quite large as shown in the Table 2.  Additionally, the consequences of environmental damages and increased energy consumptions in developing countries due to rapid industrialization may be debatable issues.
CONCLUSIONS
Exchange rate, prices/inflation and wage level influence the purchasing power of consumers in domestic and international markets.  The domestic purchasing power is mainly affected by the inflation rate of individual countries, and it is relatively equitable across mature economies.  The international purchasing power is more volatile and is affected by both exchange rate and prices.  Wage changes can further compensate or deprive purchasing power of consumers.  Analysis of current exchange rates, prices and wages leads to the belief that foreign shoppers can get better bargains in Japan and the US at the present time.  Consumers in emerging economies especially China and Russia have experienced significant improvement in purchasing power recently when compared to themselves.  They may catch up with the living standard of rich countries in the future if this growth rate sustains.  Finally, it will be interesting to research the fundamental economic forces which influence the gauges that are measured in the article.
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Figure 1:  Consumer price indexes of representative economies from 2000 to 2008 (source: ref. 3 to16)
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Figure 2:  Relative purchasing power parity of representative economies from 2000 to 2008
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Figure 3: PPP exchange rate published by the International Monetary Fund (IMF, ref. 2)
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Note*:  x100 for Japanese currency.
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Figure 4: Changes of nominal exchange rate from 2000 to 2008
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Figure 5: Changes of real (CPI) exchange rate from 2000 to 2008
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Figure 6: Wage increase in different countries from 2000 to 2008 (source: ref. 1, 3 to 14)
[image: image18.emf]-30

70

170

270

370

470

570

670

2000 2001 2002 2003 2004 2005 2006 2007 2008

Percent Wage Increase

United States

United Kingdom

European Union

Brazil

Japan

India

China

Canada

Australia

Mexico

Russia

South Africa

 

[image: image19.wmf]% Wage Increase 

2000

2001

2002

2003

2004

2005

2006

2007

2008

United States

0.00

3.59

4.79

6.84

10.60

12.65

16.58

19.66

22.91

United Kingdom

0.00

3.42

7.24

11.25

16.24

20.55

25.54

30.33

32.09

European Union

0.00

2.67

5.31

7.50

9.55

11.59

14.05

16.17

NA

Brazil

0.00

8.26

15.51

11.63

10.50

12.76

18.39

50.68

57.20

Japan

0.00

-0.96

-3.85

-3.95

-4.72

-3.75

-2.79

-3.08

-19.92

India

0.00

2.53

5.80

9.67

13.79

23.87

29.29

36.88

41.23

China

0.00

16.08

32.57

49.67

70.58

95.01

123.47

NA

NA

Canada

0.00

1.42

3.56

4.97

7.18

10.63

13.93

17.58

20.44

Australia

0.00

3.30

6.92

10.87

14.22

20.21

25.77

30.73

31.58

Mexico

0.00

12.58

20.10

28.75

34.80

42.32

51.40

-31.18

NA

Russia

0.00

45.75

96.13

147.37

203.19

284.84

378.36

511.47

666.31

South Africa

0.00

9.56

21.34

26.13

38.02

39.88

52.51

NA

NA


Figure 7: Relative purchasing power parity from 2000 to 2008 after adjusting for wage increase
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Figure 8: Real exchange rate from 2000 to 2008 after adjusting for wage increase
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Table 1: Market exchange rate from 2000 to 2008
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Table 2: Weekly Wages from 2000 to 2008
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Note*: The EU wage is an average of Germany, France, Italy and Spain.
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