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Nation equity refers to a product's equity that is associated with its country of origin (COO). Generalized COO
effects have previously been studied through experiments and surveys and measured by quality perception,
product attitude, and purchase intention. We propose a structural equilibrium approach to assessing the addi-
tionalmarket power COO offers, monetizing nation equitywith product sales data, and computing the price pre-
miums and discounts associated with nation equity. We apply this approach to China's personal computer
market between 1995 and 2008 and find that COO does generate additional market power and affects firm
markups. We find nation equity to be pervasive, significant, and multidimensional, and it evolves over time,
but there is no simple correspondence between market share and nation equity. Large market shares do not
necessarily mean positive nation equity and price premiums, negative nation equity and price discounts can
evolve into positive nation equity and price premiums, and vice versa.We discuss the implications of ourmodel-
ing approach and our findings for emerging markets in general, and for China in particular.

© 2012 Elsevier B.V. All rights reserved.
1. Introduction

Nation equity refers to a product's equity or its goodwill associated
with its country of origin (COO). Generalized COO effects include
performance-based effects and normative effects (Maheswaran &
Chen, 2006, 2009). Performance-based effects refer to the effects of
performance-related country associations on product evaluations
(Bilkey & Nes, 1982; Peterson & Jolibert, 1995; Verlegh & Steenkamp,
1999), while normative effects refer to non-performance-related coun-
try perceptions, such as the general foreignness effect (Schooler, 1971),
normative ethnocentrism (Shimp & Sharma, 1987), and emotional
animosity (Klein, Ettenson, & Morris, 1998; Klein, 2002).

Nation equity has been studied primarily with laboratory and sur-
vey data and measured by quality perception, product attitude, and
purchase intention. Because product attitude and purchase intention
do not perfectly predict purchase behavior (Chandon, Morwitz, &
Reinartz, 2005), it is important that COO effects and nation equity be in-
vestigatedwith revealed preferences.Wepropose a structural approach
to assess the additional market power that COO offers, to monetize
nation equity with sales data, and to compute the associated price pre-
miums and price discounts.Wemeasure nation equity as the difference
in the aggregate profits of a country's manufacturers when a product
has a COO versus when it does not, after controlling for the effects
of search attributes, brands, and brand-associated non-search attri-
butes. Because we use product sales data, our measure of nation eq-
uity reflects the actual choices of consumers and the interactions
Ridge Drive, Singapore 119245,
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among and within manufacturers and retailers (Sudhir, 2001; Chu,
Chintagunta, & Vilcassim, 2007; Chu & Chintagunta, 2009; Chintagunta,
Chu, & Cebollada, 2012). This approach has been used to measure
brand equity with transactional data (Goldfarb, Lu, & Moorthy, 2009).

We apply this structural approach to China's personal computer
(PC) market, which contains products from many countries and re-
gions. Using fourteen years of sales data, we obtain interesting in-
sights about the value and dynamics of the COO effect and nation
equity in this market. First, we find that COO generates additional
market power and significantly affects firm profits. Second, we find
nation equity in China, an increasingly globalized and digitized coun-
try, to be pervasive and significant, which is contrary to the argument
that the COO effect diminishes with globalization and digitization
(Samiee, Shimp, & Sharma, 2005). Third, for the first time in this
field, we quantify the monetary value of nation equity and compute
price premiums associated with positive nation equity and price dis-
counts associated with negative nation equity. We find no simple cor-
respondence between market share and nation equity. Products with
a high (low) market share do not necessarily possess positive (nega-
tive) nation equity. Fourth, we study the evolution of nation equity,
which is difficult and expensive, if not impossible, to accomplish via
surveys and experiments. Fifth, we empirically demonstrate the
multidimensionality of nation equity in the same market, with differ-
ent dimensions dominating in different countries. This paper comple-
ments the literature on the COO effect by bringing the monetary
dimension of nation equity into the picture and studying its magni-
tude, pattern and evolution with sales data.

The proposed structural approach to quantifying nation equity can
be applied to markets such as the European car market where
multiple-country ownership of the same brands is prevalent (Brenkers
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& Verboven, 2006). It can be applied to markets such as steel, telecom-
munications, pharmaceuticals, oil and gas, computer programming
and data processing services, advertising services, and insurance, securi-
ties, banking and financial services where cross-border mergers and ac-
quisitions (M&As) are common (Kang & Johansson, 2000; Evenett,
2004; Kiene, Helin, & Eckerdt, 2011; Edelstein, Qian, & Tsang, 2011).
The approach can also be applied to markets where COO effects domi-
nate and brand effects can be subdued. In markets where both nation
equity and brand equity are important and few cross-border M&As are
observed, the approach can help to quantify relative nation equity and
brand equity. The minimum data required are the sales and prices of
products/services from different countries, which have been collected
in many markets by various governments, organizations, and agencies.

For emerging markets, building strong nation equity is important
both for sustaining domestic consumption and for boosting overseas
demand. With economic development and income growth, more con-
sumers in emerging markets start to value product quality. They often
perceive products from developed economies to be of higher quality
than domestic brands. A recent article in the wsj.com (2012) reports
that because of repeated scandals on product quality and safety and be-
cause of their increased income, Mainland Chinese consumers have
started to loathe “made in China” and cherish imported goods, even
though they have a strong desire to support national brands and econ-
omy (McEwen, 2007).Mainland Chinese enterprises' poor performance
in brand-buildingwithin China has hampered their pace of overseas ex-
pansion, even though they have been vying for globalmarkets and glob-
al business leadership. Therefore, firms in emerging markets need to
focus more on product quality and brand-building to increase their
competitive advantage. Our approach to analyzing and interpreting na-
tion equity is particularly useful for governments and enterprises in
emerging markets. They are interested in establishing national brands
but often mistake products with a high market share as having a high
level of equity and thus adopt a low-price strategy to boost the market
share of their national brands. Our analysis indicates that a high market
share does not imply a high level of nation equity or price premiums.
Therefore, our approach can help these governments andfirms to better
understand the true value of their national brands so that they can
adopt measures to enhance their value.

The rest of the paper proceeds as follows. We set up our research
framework in Section 2 and summarize the data in Section 3. We de-
scribe the econometric model in Section 4 and the estimation and iden-
tification in Section 5. We detail the main findings in Section 6 and
discuss the managerial implications in Section 7.
*Adapted from Goldfarb et al. (2009).
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2. Research framework

The literature has identified the cognitive, affective, and norma-
tive roles of a product's COO in product evaluation and purchase
intention (Obermiller & Spangenberg, 1989; Maheswaran, 1994;
Gürhan-Canli & Maheswaran, 2000; Batra, Ramaswamy, Alden,
Steenkamp, & Ramachander, 2000). A COO can signal overall product
quality, aswell as specific quality attributes, such as reliability and dura-
bility (Li & Wyer, 1994). COOs can have emotional and symbolic value
to consumers, including social status and national pride (Botschen &
Hemetsberger, 1998). They can link products to a rich set of product im-
ages, with sensory, affective, and ritual connotations (Askegaard & Ger,
1998). COOs can also impose social and personal norms on consumers,
such as consumer ethnocentrism (Shimp& Sharma, 1987) and consum-
er animosity (Klein et al., 1998; Klein, 2002). These prior studies con-
firm the value of COOs to consumers and their effects on different
dimensions of demand, such as a consumer's willingness to pay and
choose certain products, which directly affect firm profits. Thus, when
quantifying the value of nation equity, we need to account for the ef-
fects of COOs on both the demand side and the supply side.

A product is a combination of many aspects: its COO, brand, search
attributes, and non-search attributes, such as emotions, culture, trust,
imagery, personality, experience, and credence. Some non-search attri-
butes are associatedwith a product's brand and become essential inputs
for brand equity (Erdem & Swait, 1998; Keller, 2003; Goldfarb et al.,
2009), while some non-search attributes are associated with its COO
(Verlegh& Steenkamp, 1999;Maheswaran&Chen, 2009).When a prod-
uct is shorn of its COO, it still maintains its search attributes, brand name,
and brand-associated non-search attributes. These remaining attributes
can generate demand and bring profits to a firm. When measuring the
value of a product's COO or its nation equity and the additional market
power it generates, we need to control for the effects of these attributes.
Therefore, we propose to use a structural approach and counterfactual
experiments to quantify nation equity and its market power.

When setting wholesale and retail prices, manufacturers and re-
tailers consider the various attributes of products: their COO, brand,
search attributes, and non-search attributes. Consumers use these
same attributes when deciding which products to purchase to maxi-
mize the utility they obtain from the products. The prices of products
and their sales volumes affect the profits that firms receive. The aggre-
gated profits of individual firms form a country's actual profits. When
a product's COO is removed, the COO-associated non-search attributes
also disappear. Manufacturers and retailers then set their prices based
COO
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on the remaining attributes, and consumers use the same attributes to
decide what to buy to maximize their utility. We refer to the profits
earned in this situation as “counterfactual profits”. Nation equity is the
difference between actual and counterfactual profits (see Fig. 1 for illus-
tration, which is adapted from Goldfarb et al., 2009).
3. Data

Our dataset is from IDC, a global market intelligence firm. It contains
details on quarterly PC sales to households and businesses in China from
1995 through 2008 at the manufacturer-brand-model level, along with
product attributes such as CPU type, CPU brand, CPU speed, number of
CPU cores, and form factor. For example, we observe howmany HP Pa-
vilion p6300z desktop PCs with an Intel Pentium dual-core E2xxx 1.5–
1.99 GHz chip were sold to households and how many were sold to
businesses in 1Q2008 and the average prices in each segment. IDC PC
data have been used in Bayus and Putsis (1999), Hui (2004), Chu et al.
(2007), Kang, Bayus, and Balasubramanian (2010), and many others
and are of high quality.

There are 48 PCmanufacturers (e.g., Dell, HP) that sell approximate-
ly 250 PC brands (e.g., Optiplex, Pavilion) with more than 1000 models
(e.g., HP Pavilion p6300z) in the market, but not all PC brands and
models exist throughout the entire period. The PCs are of three form fac-
tors, desktop, laptop, and ultraportable. Desktop PCs account for 77.37%
of the market share and 68.43% of the revenue. Laptop PCs represent
19.92% of the market share and 27.11% of the revenue. Ultraportable
PCs make up 2.71% of the market share and 4.46% of the revenue. Over
Table 1
PC sales, revenues and mean prices.

Households

Sales
(units)

Revenue
(million US$)

Prices
(US$)

1995 185,938.12 287.40 1545.6
1996 292,697.44 361.68 1235.6
1997 447,870.49 514.12 1147.9
1998 803,442.39 886.71 1103.6
1999 1,626,458.13 1672.21 1028.1
2000 3,042,283.77 2993.69 984.0
2001 3,900,026.02 3525.65 904.0
2002 4,277,443.92 3227.35 754.5
2003 4,716,940.12 3114.25 660.2
2004 5,478,895.90 3365.22 614.2
2005 6,525,821.36 3707.98 568.2
2006 8,243,731.50 4763.61 577.8
2007 12,906,961.88 8205.59 635.7
2008 15,962,976.17 10,205.10 639.3
Total 68,411,487.21 46,830.56 684.5

% Change over previous year

Households

Sales Revenue Prices

1996 57.42 25.85 −20.0
1997 53.01 42.15 −7.1
1998 79.39 72.47 −3.8
1999 102.44 88.59 −6.8
2000 87.05 79.03 −4.2
2001 28.19 17.77 −8.1
2002 9.68 −8.46 −16.5
2003 10.27 −3.50 −12.5
2004 16.15 8.06 −6.9
2005 19.11 10.19 −7.4
2006 26.32 28.47 1.7
2007 56.57 72.26 10.0
2008 23.68 24.37 .5
Averagea 40.85 31.60 −6.5

a Average is computed as the geometric mean of the series.
the years, shares of desktops declined from 97.35% in 1995 to 64.09%
in 2008, while shares of laptops increased from 2.65% to 31.77%. The
PCs primarily use Intel (80.12%) and AMD (19.58%) processors. Consis-
tent with other studies (e.g., Gordon, 2009), shares of Intel chips have
declined from 99.46% to 73.57%, while shares of AMD chips have
grown from nil to 26.16%. Intel and AMD each offer several brands of
processors, such as Intel's Pentium, Celeron andXeon andAMD's Athlon,
Duron and Turion.

We define a product's “country of origin” by its country of owner-
ship, i.e., as the country in which its brand is based. For example, Dell
PCs are treated as U.S. products, even though they are assembled out-
side the U.S. Our survey in 2008 indicated that this is a reasonable as-
sumption. Across five big cities in China, we found that consumers
had very good knowledge of the COOs of corporate PC brands: nearly
all respondents knew that Lenovo, Founder and Tongfang are Chinese
brands, 94% identified Dell as a U.S. brand, 95% identified Toshiba and
Sony as Japanese brands, 92% identified Samsung as a Korean brand,
and 94% identified Acer as a Taiwanese brand (more results on the
survey are reported below).
3.1. PC sales, revenues and prices

PCs represent a large and growing market in China. During 1995
and 2008, 68.41 million PCs worth $46.83 billion were sold to house-
holds, and 75.77 million PCs worth $63.15 billion were sold to busi-
nesses (Table 1). PC sales grew by double digits in both segments,
and higher growth rates were observed in the household segment:
Businesses

Sales
(units)

Revenue
(million US$)

Prices
(US$)

8 972,450.43 1705.87 1754.20
8 1,145,699.98 1704.03 1487.33
2 1,692,574.95 2291.83 1354.05
4 2,005,086.30 2405.94 1199.92
3 2,311,010.10 2684.80 1161.74
3 2,976,674.16 3613.92 1214.08
1 3,430,310.24 3748.36 1092.72
0 3,754,926.00 3419.47 910.66
3 4,717,299.22 3878.23 822.13
1 5,741,280.07 4453.83 775.76
0 7,109,144.87 5125.36 720.95
5 8,963,651.59 6456.10 720.25
5 13,637,284.08 9771.25 716.51
0 17,317,361.50 11,891.95 686.71
4 75,774,753.49 63,150.94 833.40

Businesses

Sales Revenue Prices

6 17.82 − .11 −15.21
0 47.73 34.49 −8.96
6 18.46 4.98 −11.38
4 15.26 11.59 −3.18
9 28.80 34.61 4.51
3 15.24 3.72 −10.00
4 9.46 −8.77 −16.66
0 25.63 13.42 −9.72
7 21.71 14.84 −5.64
9 23.83 15.08 −7.06
0 26.09 25.96 − .10
2 52.14 51.35 − .52
6 26.99 21.70 −4.16
7 24.80 16.11 −6.96
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the annual rate for households was 40.85%, while it was 24.80% for
businesses. PC revenue grew at 31.60% for households and 16.11%
for businesses per year. PC prices have been declining at an annual
rate of 7%; an average PC cost $1721 in 1995 and $664 in 2008.
3.2. Country-of-origin structure

Table 2 reports the evolution of the COO structure of PC sales in
China and mean PC prices. In both segments, Chinese brands account
for the majority of PC sales, followed by U.S., Taiwanese and Japanese
brands. The COO structure, particularly the mix of overseas brands,
changed over time. Among households, the share of Chinese brands
rose from 92.94% in 1995 to a peak of 97.23% in 2001 before declining
to 69.03% in 2008. U.S. brands accounted for 5.97% of PC sales in 1995,
but dropped to a low of 1.54% by 2002 and increased to 18.25% in
2008. Taiwanese brands dipped to .19% in 1999 but gradually increased
to 8.66% in 2008. Japanese brands fluctuated between .14% and 2.35%. In
the business segment, Chinese brands increased from 61.89% in 1995 to
74.99% in 1998 before declining to 61.72% in 2008. U.S. brands dropped
from 35.84% in 1995 to 19.81% in 2000 and then fluctuated between
25% and 30%. Taiwanese brands fell to .99% in 1998 and increased to
7.63% in 2008. Japanese brands oscillated between 1% and 5%.

On average, Japanese PCs were priced the highest, followed by
“Others”, and U.S. PCs and Chinese PCs were priced the lowest. In
some years, U.S. PCs were priced higher than “Others”, while in
some other years, the price order was reversed. Over the years, the
prices of PCs of all origins have been declining. U.S. PCs experienced
the fastest price decline, followed by Chinese PCs. Taiwanese PCs
and “Others” had the slowest price decline.
Table 2
Country-of-origin structure in China's PC market.

Market share (%)

China US Japan Taiwan Others

Households
1995 92.94 5.97 .14 .95 .00
1996 94.99 4.10 .16 .64 .11
1997 96.57 2.67 .14 .55 .07
1998 95.72 3.86 .05 .35 .02
1999 95.66 4.13 .02 .19 .00
2000 97.12 2.52 .13 .23 .00
2001 97.23 1.62 .17 .98 .00
2002 96.20 1.54 .48 1.75 .04
2003 93.91 3.21 .86 1.80 .22
2004 91.26 5.79 1.15 1.59 .20
2005 86.00 8.65 1.60 3.49 .26
2006 81.46 10.50 1.40 6.17 .46
2007 75.05 15.87 1.54 6.80 .75
2008 69.03 18.21 2.35 8.66 1.75
All 82.64 10.51 1.36 4.83 .66

Businesses
1995 61.89 35.84 .42 1.85 .00
1996 65.28 29.26 2.19 1.73 1.54
1997 68.83 25.47 2.76 1.86 1.08
1998 74.99 19.68 3.13 .99 1.22
1999 74.84 20.59 2.66 1.49 .43
2000 73.79 19.81 2.35 3.88 .18
2001 72.32 21.22 2.46 3.82 .18
2002 68.67 24.82 3.33 2.97 .20
2003 63.45 27.57 4.77 3.21 .99
2004 60.00 29.99 5.01 4.05 .95
2005 61.40 27.54 4.65 5.36 1.05
2006 59.88 27.52 4.38 7.49 .72
2007 61.29 27.72 3.22 6.80 .97
2008 61.72 25.76 3.29 7.63 1.59
All 63.64 26.29 3.59 5.50 .97
3.3. Market structure

In Table 3, we report the shares of the top 10 PC manufacturers in
China. Lenovo, Founder and Tongfang are the top three Chinese firms;
Dell, HP and IBM are the top three U.S. firms; Toshiba and Sony are
the top two Japanese firms; and Acer and ASUS are the top two
Taiwanese firms. In both segments, the shares of the top manufac-
turers have been changing, reflecting the intense competition in the
PC market. Lenovo has dominated the household segment, followed
by Founder and Tongfang. In recent years, HP and Dell rose to the sec-
ond and third positions. Among business buyers in the mid-1990s,
Dell, HP (Compaq) and IBM were the most popular PC brands, and
Chinese brands were only secondary. However, Chinese brands, led
by Lenovo, quickly gained market recognition and acceptance. By
2000, Lenovo and Tongfang became the top two players, and IBM,
Dell and HP took the next three positions. Lately, Lenovo has
remained as the top brand and acquired the IBM PC Unit in 2004,
while Dell and HP have surpassed Tongfang to become the second
and third best-selling brands. In terms of market share, Chinese
firms are doing better in the household segment than in the business
segment. Among U.S. firms, HP has fared better than Dell in the
household segment but worse than Dell in the business segment.
3.4. Product preferences and willingness to pay for PCs of different COOs

To assess whether COO plays a role in consumer's PC purchase
decision, we conducted a survey of 1057 respondents in five big
Chinese cities (Beijing, Shanghai, Chengdu, Wuhan, and Zhengzhou)
in 2008, covering COO knowledge of corporate PC brands, perceived
Mean prices (US$)

China US Japan Taiwan Others

1517.32 1971.21 2740.47 1470.53 1869.02
1209.74 1719.42 2306.83 1714.83 1278.05
1129.93 1673.96 1930.63 1512.35 1534.37
1085.05 1539.34 2259.64 1209.69 1317.34
1009.34 1441.95 2265.65 1347.29 1885.61
965.83 1566.52 2800.29 1231.50 2243.51
888.83 1598.62 2150.84 1047.50 2433.09
737.96 1218.71 1854.36 929.90 1896.00
636.05 968.00 1632.00 793.71 1614.34
581.72 820.38 1597.23 908.06 1462.12
528.33 687.16 1388.12 821.32 1363.83
530.60 681.06 1428.06 781.74 1256.10
577.02 751.59 1372.05 800.60 1061.19
589.84 726.04 1091.69 686.81 844.32
656.19 770.57 1318.48 763.06 981.81

1558.04 2088.82 2718.47 1616.88 2205.34
1280.12 1870.00 2362.82 1618.96 1604.56
1134.80 1783.44 2706.92 1436.99 1595.97
1027.01 1638.27 2491.62 1422.07 1266.58
985.29 1602.50 2468.08 1577.30 1245.73

1023.56 1726.21 2518.45 1370.84 2575.37
932.49 1470.37 2175.63 1269.32 2446.25
739.28 1228.97 1890.95 1043.33 1923.97
634.51 1070.11 1611.49 972.71 1646.87
588.43 967.87 1559.69 995.10 1474.46
600.47 802.19 1382.53 999.02 1289.15
625.56 751.46 1402.10 911.02 1267.21
621.52 796.80 1474.63 838.96 1048.45
610.60 772.29 1187.98 758.10 874.15
716.69 989.09 1558.00 907.36 1164.25



Table 3
Sales market shares (%) of major PC manufacturers in China.

China U.S. Japan Taiwan

Lenovo Founder Tongfang Dell HP IBM Sony Toshiba Acer Asus

Households
1995 4.59 .00 .00 .00 .81 1.30 .00 .14 .87 .00
1996 6.97 .00 .00 .05 .20 1.90 .00 .05 .63 .00
1997 15.08 3.14 .00 .06 .05 1.61 .00 .03 .54 .00
1998 18.97 4.09 .00 .04 .07 2.27 .00 .03 .35 .00
1999 19.86 4.44 .00 .06 .38 2.31 .00 .02 .18 .00
2000 29.95 7.97 1.71 .01 .48 1.45 .00 .13 .20 .02
2001 27.81 7.80 4.17 .24 .12 .78 .00 .14 .92 .06
2002 26.98 7.28 3.85 .63 .15 .65 .05 .38 1.70 .05
2003 28.68 9.07 6.03 .45 1.94 .80 .21 .57 1.68 .12
2004 27.53 9.99 7.46 .50 4.30 .98 .56 .48 1.05 .26
2005 31.99 11.20 7.17 1.10 7.30 .19 1.21 .28 2.02 .81
2006 30.83 10.95 7.10 2.42 8.03 .00 1.05 .27 3.33 1.79
2007 26.44 7.85 6.91 2.63 13.00 .00 .92 .56 3.56 2.53
2008 24.68 4.81 3.92 5.57 12.50 .00 1.16 1.15 4.41 3.55

Businesses
1995 4.10 .00 .00 1.06 5.14 5.92 .00 .42 1.55 .00
1996 6.63 .00 .00 1.05 5.28 7.19 .00 .74 1.70 .00
1997 10.02 2.83 .00 1.19 5.11 7.99 .00 1.47 1.65 .00
1998 12.54 3.43 .00 1.04 5.35 7.06 .00 1.80 .87 .00
1999 19.70 5.70 .00 3.45 6.15 6.83 .00 1.58 1.44 .00
2000 24.37 8.14 1.43 5.36 4.77 6.61 .00 1.69 3.69 .18
2001 26.09 8.97 2.83 8.15 4.56 6.49 .00 2.16 3.45 .38
2002 21.85 8.79 3.40 10.64 5.28 8.05 .21 2.67 2.71 .26
2003 21.59 9.48 5.28 14.68 4.87 7.48 .89 3.30 2.40 .81
2004 19.95 9.37 4.60 15.02 6.18 8.24 1.76 2.48 2.45 1.39
2005 31.37 8.55 2.69 17.11 8.49 1.65 2.27 1.52 2.14 2.65
2006 34.32 9.80 2.71 16.92 10.34 .04 2.35 1.38 3.17 3.59
2007 28.14 7.56 3.56 14.01 13.29 .03 2.01 .79 2.36 3.96
2008 24.90 5.75 2.32 13.12 12.20 .00 1.88 1.14 3.02 4.16
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product quality, willingness to pay, statements on COO-related issues,
and PC purchasing behavior. The respondents perceive PCs of differ-
ent COOs to be of very different quality (Fig. 2). They perceive U.S.
PCs to be of the highest quality: 35.73% of the respondents think
U.S. PCs have very high quality, 49.11% think they have high quality,
and only 1.08% think they have low or very low quality. Japanese
PCs come as the second in the perceived quality: 24.20% respondents
think Japanese PCs are of very high quality, 51.91% think they are
Fig. 2. Distribution of responden
of high quality, and 6.63% think they are of low or very low quality.
Korean PCs come next in perceived quality, and 54.12% think they
have high or very high quality. Chinese and Taiwanese PCs have sim-
ilar perceived quality at the lower end.

Although respondents perceive Chinese PCs to be of lower quality
than foreign brands, 82.60% of them strongly agree or agree that the
quality of Chinese products has been improving. They do not agree
that foreign firms have better customer service than Chinese firms
ts by perceived PC quality.



Table 5
% Distribution of PC shopping channels by country of origin.

Department store Electronic store/PC malls Online Others

China 7.19 87.77 2.16 2.88
U.S. 7.50 79.50 9.50 3.50
Japan 6.25 87.50 3.13 3.13
Taiwan 6.52 86.96 4.35 2.17
Others 7.69 76.92 7.69 7.69
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(p-value=.603) (Table 4), but they do agree that foreign firms
focus more on quality control (p-valueb .0001) and pay more atten-
tion to brand image (p-valueb .0001) and corporate reputation
(p-valueb .071). The respondents show strong ethnocentrism. They
agree that Chinese should buy national brands (p-valueb .0001), and
83.51% of the respondents said they will buy national brands if
they have comparable quality to imports. The respondents agree that
higher R&D input (p-valueb .0001) and higher educational level in a
country will lead to higher product quality (p-value=.0015).

We further asked respondents the price premiums they are will-
ing to pay for identically configured foreign PCs over Chinese ones.
We find that the respondents are willing to pay an average of 9.02%
price premiums (the median is 8.33%) for U.S. PCs. Though the re-
spondents perceive Japanese PCs to be of higher quality, they do not
want to pay price premiums but require price compensations (the
mean is 7.04%). Of all respondents, 9.18% expressly indicate that
they will not buy Japanese PCs. This is a strong sign of animosity to-
ward Japan. Though respondents perceive Taiwanese PCs to be of
similar quality as Chinese PCs, they actually require 8.58% price re-
ductions to buy Taiwanese PCs. Korean PCs have slightly higher per-
ceived quality than Chinese PCs, but respondents still require an
average of 5.50% price compensation. This is an indication of Chinese
consumers' ethnocentrism in product purchase.

The survey results indicate that COO does play a role in Chinese
consumers' purchasing decisions. Therefore, we need to account for
the COO effect when modeling consumer's PC purchases.
3.5. Shopping channel by COO

In addition to segment-level PC sales, IDC also provided data on PC
sales and prices via different distribution channels (retail stores, in-
ternet, and so on). However, IDC distributed the segment and channel
data separately (no cross-tabulated data were provided); thus, we do
not have information on segment–channel combinations, e.g., for the
household segment, we do not know howmany PCs were sold via re-
tail stores, and how many were sold via the internet. Thus, sales in
each customer segment are total sales, and prices are average prices
across channels.

A legitimate concern is whether PCs of different COOs are available
in different channels and whether the COO effects actually capture
Table 4
Responses to COO statements.a

Statement Mean SD t-stats p-value

The quality of Chinese products has
been improving

3.990 .987 32.611 b .0001

Foreign firms have better customer service 3.016 1.012 .525 .603
Foreign firms care more about product
quality control

3.336 1.003 10.889 b .0001

Foreign firms care more about brand image 3.333 1.034 10.461 b .0001
Foreign firms care more about firm reputation 3.057 1.025 1.819 .071
Chinese should buy Chinese
national productsb

3.579 1.075 17.507 b .0001

Buying foreign products is equivalent to
being non-patrioticb

2.291 1.038 −22.219 b .0001

Chinese should not buy products
from countries unfriendly to China

3.063 1.142 1.792 .077

The higher the economic development a
country has, the higher its product quality

2.849 1.006 −4.887 b .0001

The more R&D input a country has, the higher
its product quality

3.216 1.036 6.770 b .0001

The higher the education level a country has,
the higher its quality

3.100 1.014 3.215 .002

a The questions are asked on a 5-point Likert scale with 1 being “strongly disagree”
and 5 being “strongly agree”. The t-tests are against value 3, the neutral point.

b These two are very different statements. The first statement is more normative,
while the second has more negative connotation.
country-specific differences in consumer's channel accessibility. In
the survey, we asked the respondents the brand of the PCs they
bought most recently and where they bought them. It appears that
the shopping channels were available to PCs of all COOs (Table 5),
so the availability of a specific channel to PCs of a specific COO should
not be the reason for the estimated COO effects.

The data description and our survey results suggest that China's PC
market is an ideal and interesting setting for studying nation equity.
First, the PCs sold in China are produced by manufacturers from
China, the U.S., Japan, Taiwan, Korea, and European countries (the latter
two are grouped as “Others” due to their low market shares). These
countries/regions have varying degrees of economic development,
cultural affinity, and economic connections with China. These factors
have been found to affect nation equity (Maheswaran & Chen, 2009).
Second, the COO structure in the market has been changing, enabling
us to investigate the dynamic evolution of nation equity. Third, the eco-
nomic gap between China and the developed world has narrowed sub-
stantially in the last 30 years. If there is a positive correlation between
product evaluation and economic development (Schooler, 1971), we
should observe China's nation equity improving. Fourth, the Chinese
government has attempted to build national brands, foster nationalism
in consumption, and establish the norm “Love China, Buy National”.
This may improve the overall equity of Chinese brands. Fifth, because
Chinese consumers are found to have a strong and enduring animosity
toward Japan (Klein et al., 1998; Klein, 2002), it is worth testingwheth-
er this negative feelingmanifests itself in purchase behavior. In summa-
ry, both performance-based nation equity and normative nation equity
are expected to exist and change in China. It is important to see how
these forces balance out in actual purchases. Further, China is the
world's largest emerging economy and one of the largest markets. The
Chinesemarket plays a vital role inmanymultinational companies' stra-
tegic development. Understanding how Chinese consumers evaluate
and purchase products from different countries will offer valuable
information for multinational companies selling in China. This may
also help their strategies in other similar economies.
4. Model formulation

4.1. Model setup

PCmanufacturers in China primarily sell their products via interme-
diaries such as dealers, value-added resellers (VARs), and retailers.1

Further, exclusive dealerships were very common among dealers and
VARs, while retailerswere often nonexclusive partners of brands, carry-
ing products of many manufacturers. We therefore make the following
assumptions: (1) manufacturers are engaged in a Bertrand–Nash pric-
ing game (Sudhir, 2001; Cotterill & Putsis, 2001). (2) Manufacturers
and downstream firms are engaged in a manufacturer-led Stackelberg
game (Choi, 1991; Chu & Chintagunta, 2009). (3) Dealers/VARs maxi-
mize the profits of individual product lines of particular manufacturers,
1 We limit our analysis to sales via channel intermediaries as they accounted for mo-
re than 92% of PC sales in China during 1995 and 2008.



Table 6
Major demand parameter estimates a.

Households Businesses

Mean Standard deviation Mean Standard deviation

Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.

China −43.940 9.440 7.851 3.945 −50.116 12.957 9.495 4.023
U.S. −24.610 8.123 9.854 4.179 −23.765 12.327 15.098 7.375
Japan −46.187 24.226 22.793 14.068 −47.565 20.932 13.406 7.992
Taiwan −39.667 12.437 7.196 3.752 −46.350 12.250 11.941 8.233
Others −34.016 17.454 11.271 4.948 −37.243 11.010 7.786 2.926
Time trend: China/10 −6.936 2.706 −5.904 2.180
Time trend: US/10 −5.399 2.632 −6.499 1.384
Time trend: Japan/10 −6.758 2.605 −6.071 3.641
Time trend: Taiwan/10 −6.686 3.969 −2.878 1.465
Time trend: Others/10 −4.897 2.520 −8.069 3.241
Time trend: China2/100 1.185 .519 1.305 .395
Time trend: US2/100 .564 .359 .777 .314
Time trend: Japan2/100 .744 .461 .642 .382
Time trend: Taiwan2/100 .654 .463 .259 .190
Time trend: Others2/100 .232 .336 .829 .449
Lenovo −8.057 3.339 9.717 5.841 −11.149 5.102 7.754 3.569
Founder −19.978 8.218 4.652 2.665 −16.537 12.498 6.086 2.134
Tongfang −16.190 4.156 5.563 4.400 −18.278 10.017 5.183 4.738
Dell −10.785 3.754 7.394 4.229 −10.507 5.321 3.069 1.003
HP −23.354 8.741 6.758 2.814 −20.901 7.976 6.826 2.653
IBM −10.018 6.351 1.602 .620 −18.511 5.649 1.777 .989
Toshiba −12.944 8.450 4.355 2.354 −27.325 17.185 5.676 2.414
Sony −11.811 4.471 10.607 4.847 −15.547 7.069 9.714 3.561
Acer −13.138 5.965 4.979 2.597 −17.953 7.114 4.257 1.315
ASUS −8.317 2.166 3.832 2.311 −11.148 4.340 2.202 .777
AMD 4.293 2.521 6.809 3.884 −7.373 3.214 4.462 1.187
Intel 9.173 1.629 4.343 2.387 5.063 2.960 1.109 1.089
CPU1 −12.126 7.857 −16.469 10.176
CPU2 −3.051 1.508 −1.384 3.634
CPU3 −3.009 3.145 −6.556 3.699
CPU4 −7.815 4.151 7.813 6.717
CPU5 −2.608 1.468 −1.637 .912
CPU6 −2.884 1.303 − .116 .114
CPU7 −7.183 2.402 −8.487 3.166
CPU8 −9.585 1.916 −8.721 3.466
CPU9 −8.047 1.488 −4.307 3.196
CPU10 −5.618 3.162 −2.239 1.148
CPU11 −9.338 1.899 −2.565 2.410
CPU12 −3.534 6.680 4.300 3.839
CPU13 −8.995 1.756 −9.702 4.222
log(CPU speed) 1.718 .267 .916 .439 4.572 1.888 1.580 .488
CPU core 2.393 2.215 .394 .122 −2.003 1.442 .133 .054
Desktop −1.078 .461 3.576 2.519 −5.084 1.342 3.240 1.389
Laptop − .054 .243 5.503 1.143 −1.049 .512 5.851 1.293
Price −5.949 .437 2.931 1.090 −5.732 1.171 3.898 .651

a Coefficients for brands and other manufacturers are not reported for space reasons.
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corresponding to their exclusive dealerships (Chu & Chintagunta, 2009;
Villas-Boas, 2007). (4) Retailersmaximize the profits of all product lines
they carry regardless of manufacturer because they have nonexclusive
dealerships (Sudhir, 2001; Chu & Chintagunta, 2009). We conducted
robustness checks on these assumptions (see Section 6.6 for details).

Under these assumptions, the game between manufacturers and
downstream firms unfolds in two stages (Besanko, Dubé, & Gupta,
2003). In Stage I, each manufacturer chooses wholesale prices to
maximize the profits of their product lines, taking wholesale prices
of rival manufacturers as given and taking into account the reactions
of retailers. In Stage II, while taking wholesale prices as given, dealers/
VARs choose retail prices to maximize the profits of product lines of
each manufacturer, while retailers choose retail prices that maximize
the profits of product lines irrespective of their manufacturer. Next,
we derive the demand model. The derivation of retailer and manufac-
turer pricing equations is similar to Chu and Chintagunta (2009), so
we relegate it to Appendix A and only report the final equations in
the main text.
4.2. Random coefficients logit demand model

Similar to Chu et al. (2007) and Goeree (2008), we assume that
customer i chooses a PC brand-model ω to maximize utility. A PC
brand b by manufacturer v of country c, together with a form factor
f and a CPU brand k of log speed dωt with nωt CPU cores by CPU
maker m makes a PC model ω. The indirect utility that customer i de-
rives from purchasing model ω in quarter t is given by:

uiωt ¼ αic þ αiv þ αb þ αif þ αim þ αk þ λidωt þ θinωt−βi yit−pωtð Þ
þ γcIcg tð Þ þ ξωt þ εiωt : ð1Þ

In this specification, we allow unobserved consumer heterogene-
ity in their intrinsic preference for country (αic), manufacturer or cor-
porate brand (αiv), form factor (αif), and CPU maker (αim), as well
as in response to CPU speed (λi), number of CPU cores (θi), and
price (βi) but not in preferences for specific PC brand (αb) and CPU
brand (αk) due to their large numbers. Chu et al. (2007) and Chu



a) Estimated Intrinsic Preferences for Country of Origin: Households

b) Estimated Intrinsic Preferences for Country of Origin: Businesses

Fig. 3. a. Estimated intrinsic preferences for country of origin: households. b. Estimated
intrinsic preferences for country of origin: businesses.

Table 7
Country substitution pattern by segment*.

China U.S. Japan Taiwan Others

Households China −3.296 .064 .007 .021 .004
U.S. .539 −6.889 .008 .048 .010
Japan .045 .027 −9.586 .044 .004
Taiwan .141 .132 .022 −6.342 .015
Others .301 .245 .045 .147 −6.989

Business China −3.186 .101 .019 .034 .005
U.S. .237 −6.661 .001 .003 .001
Japan .228 .006 −8.234 .004 .031
Taiwan .216 .038 .010 −4.648 .001
Others .279 .031 .042 .001 −4.88

*The effect of the column country's price change on the row country's share change.
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and Chintagunta (2009) take the same treatment in similar contexts
(PC market and server market) for the same reason. Because in the
PC market corporate brands often dominate individual brands in
consumer's choices (buying a Dell PC versus an HP PC, instead of buy-
ing an Optiplex versus a Pavilion), this treatment may not introduce
much bias. Further, for logit models with aggregate data, the main ob-
jective of accounting for unobserved consumer heterogeneity is to
generate flexible substitution patterns. As PCmodels share COO, man-
ufacturer, form factor, CPU maker, CPU speed, CPU cores and price to
various degrees, our model specification is rich enough to generate
flexible substitution patterns, as is shown in Table 7. We also conduct
robustness checks on this (see Section 6.6).

yit is income2 and pωt is retail price. t indicates the quarter in which
the sale occurred, Ic is a country dummy, and γc captures country-
specific trends in the intrinsic preference. g(t) is a function of quarter
t, capturing the evolution patterns of country preferences. We use
2 In the business segment, various businesses are treated as buyers and consumers of
PCs in the demand model. They choose PCs to maximize their utility, which can be, for
example, the profits these PCs bring as input in their production/service process, sub-
ject to budget constraints. yit can be a business's budget for IT technology purchases or
overall revenues (e.g., Chu & Chintagunta, 2009).
different specifications of g(t), nonparametric, linear, quadratic, and
polynomial, and report the results of the quadratic specification (see
Section 6.6 on robustness tests). ξωt represents unobserved product
attributes and εiωt stands for the idiosyncratic utility of individual
customers.

In the utility specification, nation equity is determined by param-
eters αic and γc∗ t. αic captures the effect of all time-invariant factors
that are common to country c's PCs, and γc∗ t captures the effect of
all time-varying factors that are common to country c's PCs but not in-
cluded in the model. These factors include country c's perceived over-
all product quality and customer service, emotions such as perceived
friendliness or antagonism toward a country and technological so-
phistication, among others.

In the PC market, the brand effect is very important and must be
controlled when the COO effect is being measured. We include man-
ufacturer and brand dummies to capture the brand effect. This raises
the issue of how the brand and COO effects can be distinguished. The
key identification comes from the cross-country ownership of many
brands due to cross-border M&As (see Section 5.4 on identification
for more detail).

We include COO, manufacturer, brand, CPU type, CPU brand, CPU
speed, CPU cores, form factor, and price as the search attributes for
PCs. These attributes are the most crucial ones for PC purchases and
have been used as the primary choice drivers in other studies of PC
demand (e.g., Hui, 2004; Chu et al., 2007; Goeree, 2008). Because
our model specification controls for brand, price, and other product
attributes, the estimated nation equity is the net effect of COO on
product purchases. This is consistent with business practices in
cross-border M&As in which post-M&A firms often keep the original
brand names, even though the national origin of the products has
changed. For example, Lenovo continues to use the ThinkPad and
ThinkCentre brands even though they are now Chinese and not U.S.
products, and Acer continues to use the Gateway brand name even
though Gateway is now owned by a Taiwanese firm, not a U.S. one.
Further, as shown in behavioral studies (e.g., Steenkamp, 1989), it is
important to control for other quality cues when examining nation
equity.

We assume the effects of product attributes and CPU speed,
CPU cores, and price coefficients to vary across consumers as fol-

lows: αiceN �α c;σ2
c
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good is:
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pωt as the customer-specific utility. αi0 is normalized
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Table 8
Cost parameter estimates*.

Estimate S.E. Estimate S.E.

China 5.599 .087 1Q1999 −1.454 .074
U.S. 5.923 .095 2Q1999 −1.527 .076
Japan 6.187 .108 3Q1999 −1.561 .077
Taiwan 5.736 .096 4Q1999 −1.617 .076
Others 5.866 .099 1Q2000 −1.638 .075
Desktop − .791 .013 2Q2000 −1.678 .074
Laptop − .223 .009 1Q2001 −1.745 .072
AMD − .798 .195 2Q2001 −1.856 .072
Intel − .071 .022 3Q2001 −1.901 .072
cpu1 −1.067 .194 4Q2001 −2.067 .073
cpu2 − .674 .050 1Q2002 −2.092 .074
cpu3 −1.333 .078 2Q2002 −2.189 .074
cpu4 .606 .131 3Q2002 −2.229 .076
cpu5 −1.198 .051 4Q2002 −2.320 .076
cpu6 − .657 .052 1Q2003 −2.468 .075
cpu7 − .160 .107 2Q2003 −2.564 .076
cpu8 .189 .064 3Q2003 −2.643 .076
cpu9 .227 .055 4Q2003 −2.701 .075
cpu10 .889 .056 1Q2004 −2.774 .076
cpu11 .664 .055 2Q2004 −2.788 .076
cpu12 1.866 .159 3Q2004 −2.795 .076
cpu13 −1.445 .130 4Q2004 −2.854 .076
CPU cores .152 .012 1Q2005 −2.917 .076
CPU speed .413 .010 2Q2005 −2.973 .075
2Q1995 − .080 .081 3Q2005 −2.979 .075
3Q1995 − .193 .082 4Q2005 −2.980 .076
4Q1995 − .224 .091 1Q2006 −2.974 .076
1Q1996 − .401 .075 2Q2006 −3.005 .076
2Q1996 − .445 .073 3Q2006 −3.000 .075
3Q1996 − .528 .072 4Q2006 −3.129 .075
4Q1996 − .681 .072 1Q2007 −3.233 .075
1Q1997 − .747 .070 2Q2007 −3.268 .075
2Q1997 − .873 .073 3Q2007 −3.321 .075
3Q1997 −1.004 .073 4Q2007 −3.324 .075
4Q1997 −1.069 .076 1Q2008 −3.358 .075
1Q1998 −1.217 .075 2Q2008 −3.378 .075
2Q1998 −1.383 .074 3Q2008 −3.423 .075
3Q1998 −1.376 .075 4Q2008 −3.412 .075
4Q1998 −1.381 .075
R2 .803 N 29,938

*Parameter estimates for manufacturers, brands and CPU type are not reported for
space reasons. The dependent variable is the logarithm of marginal cost, so we need
to take exponents of the coefficients to obtain their effects on marginal costs.
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to zero for identification purposes. We assume that εiωt's follow
an extreme value distribution, which yields the logit choice proba-
bility:

siωt ¼
exp δωt þ μ iωtð Þ

1þ
XΩt

ω0¼1

exp δω0t þ μ iω0tð Þ
ð3Þ

The unconditional market share of PC model ω in quarter t is:

sωt ¼ ∫∞
−∞⋯∫

∞
−∞

exp δωt þ μ iωtð Þ

1þ
XΩt

ω0¼1

exp δω0t þ μ iω0tð Þ
ϕ μð Þ∂μ: ð4Þ

In summary, our demand model specification and assumptions
are similar to Hui (2004), Chu et al. (2007), and Goeree (2008). All
these authors take a static approach to model consumer demand
for PCs. The large number of manufacturers in the PC market makes
a dynamic approach computationally infeasible. Static logit models
have also been used to estimate demand for other consumer durables
such as cars (Berry, Levinsohn, & Pakes, 1995; Petrin, 2002; Brenkers &
Verboven, 2006) and computer servers (Chu & Chintagunta, 2009).
4.3. Downstream firm pricing

The pricing equations for exclusive and nonexclusive downstream
firms are, respectively,

Pt ¼ Pw
t − Γvt ⋅Δ

r
t

� �−1St ð5aÞ

Pt ¼ Pw
t − Δr

t

� �−1St ð5bÞ

where Pt, Ptw and St are, respectively, the vector of retail price,
wholesale price, and market share; Γtv is the (symmetric) manufactur-
er ownership matrix; and Δt

r is the matrix of the 1st derivatives of the
shares with respect to retail prices, or the retail response matrix. Let
ρt be the proportions of sales by exclusive dealers/VARs, which are
observed in the data. The final retail prices are the weighted averages
across exclusive and nonexclusive downstream firms as follows:

Pt ¼ Pw
t − ρt⋅ Γvt ⋅Δ

r
t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St : ð5Þ

4.4. Manufacturer's product line pricing

Under the Bertrand–Nash assumption, the manufacturer pricing
equations are:

Pw
t ¼ MCw

t − Γvt ⋅Δ
w
t

� �−1St ¼ MCw
t − Γvt ⋅ ΔtΔ

r
t

� �� �−1St ð6Þ

whereMCt
w is the manufacturer's marginal costs, and Δt is the ma-

trix of retail reaction functions, or the matrix of the 1st derivatives of
retail prices with respect to wholesale prices. Substituting Eq. (6) into
Eq. (5), we have the final retail pricing equations as:

Pt ¼ MCw
t − Γvt ⋅ ΔtΔ

r
t

� �� �−1St− ρt⋅ Γvt ⋅Δ
r
t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St : ð7Þ

Retail prices can be decomposed into the sum of manufacturer
marginal cost MCt

w, the wholesale margin − Γvt ⋅ ΔtΔr
t

� �� �−1St , and the
retail margin −{ρt⋅(Γtv⋅Δt

r)−1+(1−ρt)⋅(Δt
r)−1}St. The wholesale

margin and the retail margin can be separately identified even with-
out knowing wholesale prices (Sudhir, 2001; Chu & Chintagunta,
2009). Thus, a manufacturer's marginal costs are:

MCw
t ¼ Pt þ Γvt ⋅ ΔtΔ

r
t

� �� �−1St þ ρt⋅ Γvt ⋅Δ
r
t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St : ð8Þ

The retail reaction functions Δt is:

Δt ¼ ρt⋅ Γvt ⋅Δ
r
t ′

� �þ 1−ρtð Þ⋅ Δr
t ′

� �� �
ϒt

−1 ð9Þ

where ϒt is a square matrix with the ωth column defined as
{Δt

r
.,ω+Hωt[(Pt−Pt

w)]+[Δt
r

ω,.] '} and Hωt=∂Δt
r/∂pωt.

5. Estimation and identification

5.1. Estimation of demand parameters

Following the recent literature, we adopt a two-step sequential es-
timation approach (Nevo, 2001; Chu & Chintagunta, 2009). We first
estimate demand parameters by the Generalized Method of Moments
and contraction mapping (Berry et al., 1995). We then use the de-
mand parameter estimates to obtain the manufacturers' marginal
costs for the pricing equations and project marginal costs onto cost
shifters.

Retail prices (pωt) might be correlated with unobserved product at-
tributes (ξωt), leading to a potential price endogeneity problem.We use
an instrumental variables technique to account for such endogeneity.
In addition to the exogenous product attributes included in the utility
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function, we use the following cost shifters as instruments: (1) prices of
PCs of the same configuration in the U.S. market, (2) various functions
of CPU speed, and (3) current and lagged producer price indices for PC
RAM and CPU (www.bls.gov) and their interactions with country
dummies to allow for country-specific effects. These instruments to-
gether explain 72.1% and 75.7% of price variations, respectively, for
households and businesses.

In the demand model specification, we allow consumers to have
the option of not choosing any of the PCs to allow the market to con-
tract or expand. For the household segment, we use the number of
households (318–440 million) as the base market and household PC
ownerships as the scale factor (i.e., scale factor=.1 if the ownership
is 10%). For the business segment, we use the number of business em-
ployees (90–200 million) as the base market and assume one PC for
every two employees. We checked the sensitivity of our results to
different scale factors and found that the results are robust to scale
factors.

5.2. Estimation of parameters in the pricing equations

After estimating the demand parameters, we compute manufac-
turers' marginal costs by Eq. (8).We then pool the data from household
and business segments and project these costs onto cost shifters, includ-
ing dummies for COO (Ic), manufacturer (Iv), brand (Ib), form factor (If),
CPU maker (Im), CPU brand (Ik), log (CPU speed), number of CPU
cores, and quarter (It). This approach is the same as that in Chu and
Chintagunta (2009).

ln MCw
ωt

� � ¼ κcIc þ κbvIv þ κbIb þ κ f If þ κmIm þ κkIk þ θth Itð Þ
þ ηdωt þ ζωt ð10Þ

where h(It) is a function of quarter t, capturing the trend in marginal
costs. We use different specifications, nonparametric, linear, quadratic,
and polynomial, and report the nonparametric results.

5.3. Quantifying nation equity and computing price premiums and price
discounts

We first compute the nation equity of Country A (e.g., China) over
Country B (e.g., the U.S.). We ask the following question, “What
would the manufacturers' profits be if customers' intrinsic preference
for Country A were the same as that for Country B?” We then com-
pute the price premiums resulting from positive nation equity and
the price discounts needed to overcome negative nation equity.
When the intrinsic preference for Country A is higher than that for
Country B, there is positive nation equity for Country A and its brands
may acquire price premiums. Conversely, when the intrinsic prefer-
ence for Country A is lower than that for Country B, there is negative
nation equity for Country A and its brands may have to lower prices
to attract buyers.

The procedure to quantify nation equity is as follows: (1) set the in-
trinsic preference and the associated time trend for Country A as well
as the marginal costs to those for Country B, (2) compute the prices
and shares for the new equilibrium by solving the system of demand
and pricing equations, (3) compute the changes inmanufacturer profits
(actual profits minus counterfactual profits), and (4) compute the
corresponding changes in prices. A positive (negative) profit change
implies positive (negative) nation equity for Country A, and a positive
(negative) price change implies price premiums (discounts).

5.4. Identification

As we estimate the COO effects with brand effects, the key identi-
fication for nation equity comes from the cross-country ownerships
of many brands in the data, a result of cross-border M&As. In 1996,
European PC maker Packard Bell merged with NEC's PC operations
outside Japan and sold PCs to the worldwide market. In 1999, Siemens
and Fujitsu formed a joint venture to create amajor European computer
seller. In 2004, the Chinese firm Lenovo acquired IBM's PC Unit via a
phased process over five years. In 2007, Taiwan-based PC maker Acer
acquired U.S. PC maker Gateway. In 2008, Acer acquired Packard Bell.
A common practice by these international acquirers is to continue to
use the original brand names; thus, the same brands end up being
owned by more than one country. For example, before the Lenovo's
acquisition, IBM PCs were products of the U.S. In the two years after
the acquisition, some IBM PCs in China's market were sold as U.S. prod-
ucts and some as Chinese products. From 2007, IBM's PC brands
have been marketed as products of Lenovo (China). The cross-country
ownerships of PC brands enable us to separately identify nation equity
and brand equity.

Our approach to quantifying nation equity is similar to that used
to quantify brand equity in Goldfarb et al. (2009), where the authors
include brands (e.g., General Mills) and sub-brands (e.g., Wheaties) in
their model. Without within-border M&As, they are able to estimate
relative (to the base brand) brand and sub-brand equity. Because we
observe cross-border M&As, we are able to estimate nation equity.
For brands that are not involved in cross-border M&As, we can esti-
mate their relative brand equity. This will not pose a problem, as
our focus in this paper is nation equity.

A related issue is whether the COOs of major PC components, such
as the CPU and motherboard and even the operating system, con-
found the findings. This is very unlikely because there is clear country
dominance, even monopoly, among these components. A CPU is argu-
ably the most important PC component, and all CPUs in the dataset
are U.S. products. Most operating systems are developed in America,
while nearly all motherboards are built in Taiwan. Further, the COOs
and even the brands of these components, except for the CPU, are not
shown to buyers, so they should not affect the estimation of COO effects.

6. Main findings

In this section, we first discuss the demand parameter estimates
and the derived country substitution pattern. We next report cost pa-
rameter estimates and the imputed channel, retail, and wholesale
margins. We then discuss the COO preference structure and pattern
of nation equity. Lastly, we report the magnitude and dynamics of na-
tion equity and the associated price premiums and price discounts.

6.1. Demand parameter estimates

Table 6 shows the major parameter estimates of the mixed logit
demand model for the two segments. The upper panel contains the
means and standard deviations (heterogeneity distribution) of the in-
trinsic preferences for COO. The negative sign reflects the small mar-
ket share of inside goods relative to the outside good, and a larger
number indicates stronger initial preference for a country. The middle
panel displays the time trends of the intrinsic COO preferences, and
the negative linear coefficients and positive quadratic coefficients
imply convex time trends, as depicted graphically in Fig. 3a and b
and discussed in more detail in Section 6.3. The means and standard
deviations of the intrinsic preference for the top 10 manufacturers
are reported next in Table 6, with a larger number implying a stronger
preference for a manufacturer. The lower panel shows the means and
standard deviations of parameter estimates for CPU maker, CPU brand,
CPU speed, CPU cores, form factor, and price sensitivity.

Customers have different orders of preference for CPUs. In the
business segment, the coefficient for Intel chips is 5.063, for AMD
chips is −7.373, and for other chips, which are reserved as the base,
is 0. Thus, business buyers prefer Intel chips the most and AMD
chips the least. In the household segment, the coefficient for Intel
chips is 9.173, 4.293 for AMD chips, and 0 for other chips. Thus,
household buyers prefer Intel chips the most, followed by AMD
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Table 9
Manufacturer and retail markups (%).

Households Businesses

Median Mean S.D. Median Mean S.D.

Channel 39.21 42.43 21.98 37.48 43.81 24.93
Retail 19.58 21.19 10.97 18.21 21.26 13.91
Manufacturer 23.29 27.67 16.37 21.10 29.91 21.49
China 31.43 35.75 21.68 32.74 38.83 23.85
U.S. 19.30 23.30 16.14 19.47 26.24 24.57
Japan 13.89 14.81 10.37 14.01 17.84 16.03
Taiwan 23.52 26.46 14.86 24.28 28.74 17.77
Others 17.95 20.09 10.92 18.87 22.40 12.13

Channel markup=(retail price−manufacturer marginal cost)/retail price∗100.
Manufacturer markup=(wholesale price−manufacturer marginal cost)/wholesale
price∗100.
Retail markup=(retail price−wholesale price)/retail price∗100.
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chips, and prefer other chips the least. The positive coefficient of
CPU speed implies that both segments prefer PCs with higher CPU
speed. In terms of preference for PC form factor, the coefficient for
ultraportables is reserved as the base and takes the value of zero.
The negative coefficient for laptops and the more negative coefficient
for desktops imply that in both segments, ultraportables are the
most preferred, and desktops are the least preferred platforms.

The great majority of the heterogeneity parameters are significant
at 5% or 10%, implying that consumers are heterogeneous in their intrin-
sic preferences for COO, manufacturer, form factor, and CPU maker,
aswell as in their sensitivity to CPU speed, CPU core, and price. Account-
ing for consumer heterogeneity helps produce a flexible substitution
pattern across countries, as shown in Table 7, where the diagonal ele-
ments are own price elasticities and the off-diagonal elements are
cross-price elasticities. Each column reports the percentage changes in
market share in response to a 1% change in price. For example, the
first column indicates that, when the prices of Chinese PCs increase by
1%, the shares of Chinese PCs will decrease by 3.296%, the shares of
U.S. PCs, Japanese PCs, Taiwanese PCs, and “Others” will increase, re-
spectively, by .539%, .045%, .141%, and .301%.3 The second column indi-
cates the market share impact when U.S. PCs increase prices by 1%.

The country substitution pattern is asymmetric and differs across
customer segments. For households, when Chinese brands change
their prices, U.S. brands are affected themost (U.S. brands have the larg-
est cross-price elasticity) and Japanese brands the least (they have the
smallest cross-price elasticity). When U.S., Japanese, or Taiwanese
brands change their prices, the “Others” category is affected the most
(i.e., having the largest cross-price elasticities). When the “Others”
category changes prices, Taiwanese brands are affected the most. For
businesses, the “Others” category is affected the most when Chinese
brands change their prices, followed by U.S. brands; Taiwanese brands
are affected the least. When U.S. brands change their prices, Chinese
brands are affected the most and Japanese brands the least. When
Japanese brands change their prices, the “Others” category is affected
the most and U.S. brands the least. When Taiwanese brands change
their prices, Chinese brands are affected themost and “Others” the least.

6.2. Cost parameter estimates and firm markups

After we calculate the wholesale marginal costs for each customer
segment, we project them onto cost shifters. The results are in
Table 8, where a smaller number indicates a lower marginal cost.
Note that the dependent variable is the logarithm of marginal costs,
so we need to take exponents of the coefficients to obtain marginal
3 Because we include an outside good, i.e., the option of allowing consumers not to
choose any of the products in the market, the sum of cross-price elasticities will not
be close to the own price elasticity in magnitude. The difference between the two is
the shift toward the outside good, i.e., buyers exit the market.
costs. Consistent with the low-cost image of Chinese products,
Chinese PCs have the lowest costs (the smallest coefficient among
the five COO coefficients). Taiwanese PCs come next. Japanese PCs
have the highest cost (the highest coefficient among the five COO
coefficients), followed by the U.S. As expected, desktops have the
lowest cost, and ultraportables have the highest cost. Intel-based
PCs have higher costs than AMD-based PCs. The positive coefficients
for CPU speed and CPU cores mean that the higher the CPU speed a
PC has, the higher its marginal cost will be, and the more CPU cores
a PC has, the higher its marginal cost will be. As for the time path of
cost changes, the coefficient for 1Q1995 is reserved as the base. The
increasingly negative coefficients for the quarter dummies indicate
that PC costs have experienced exponential declines, and faster de-
clines were observed in the 1990s.

In Table 9, we report the mean, median, and standard deviation
of the imputed channel, retail, and wholesale markups for the two
customer segments. Note that these numbers cannot be added up
because they are computed on different bases. Themean channelmark-
up is 42.43% for households and 43.81% for businesses, the mean retail
markup is 21.19% for households and 21.26% for businesses, and the
mean wholesale markup is 27.67% and 29.91%, respectively, for the
two segments. There are substantial variations across manufacturers
in profit margin: Chinese firms generally have 35.75% markups, the
highest among all firms, followed by Taiwanese firms, “Others”, and
U.S. firms, and Japanese firms have the lowest markups. Chinese firms
have high markups primarily because of their low costs (Table 8). The
differences in profit margins across firms of different COOs indicate
that COO generates additional market power and brings additional
profits to firms.

6.3. Structure and dynamic evolution of COO preference

We now discuss the top two panels of Table 6 and Fig. 3a and b.
Customers in the two segments have different orders of COO prefer-
ence for PCs. Through the entire period, the U.S. had the largest coef-
ficient, indicating that the U.S. was the most preferred COO for PCs in
both segments. This is primarily due to America's level of economic
development and high perceived product quality. In addition, Chinese
consumers do not have strong negative feelings toward the U.S. On
the other hand, even though Japan had a high level of economic and
technological development, it was the least preferred COO for PCs
by households throughout and by businesses since 1999. This partly
was a reflection of Chinese buyers' strong animosity toward Japan
(Klein et al., 1998; Klein, 2002), which was also confirmed in our sur-
vey, where many respondents believed Japanese PCs were of very
high quality but expressed a strong reluctance to buy them.

China started low in the preference structure but rose quickly. Al-
though all foreign PCs belong to countries/regions with higher levels
of economic development than China, in none of the segments was
China the least preferred COO for PCs for the entire period. In the
household segment, China had been preferred to Japan throughout
the time period and to Taiwan and “Others” since 2006, while in the
business segment, China had been preferred to Japan since 1999, to
“Others” since 2004, and to Taiwan since 2005. This most likely was
due to consumer ethnocentrism. Chinese consumers displayed their
nationalism in their purchases, as has been advocated by the Chinese
government and various organizations. We also observe a strong for-
eignness effect in PC purchases among Chinese consumers. “Others”
was preferred to China as the COO for PCs in most years, even though
the economic development of the major country in the “Others” cat-
egory, South Korea, and its perceived PC quality, were not far ahead
those of China.

For both segments, intrinsic preferences for all countries, but
China was declining and leveling off, implying the gradual commodi-
tization of PCs. PC sales went up over the years. However, they were
not driven by customers' growing intrinsic preference, but by other
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factors, such as fast declining prices and improving product features.
The intrinsic COO preferences have changed at different speeds. In
both segments, the intrinsic preference for China has grown the
fastest, while that for Japan has declined the most. It is hard to believe
that the quality or technology of Japan's PCs declined during this pe-
riod. A more plausible explanation is China's animosity against Japan,
which was aggravated by the repeated visits to the Yasukuni Shrine
by Japanese primeministers and the revisions of its history textbooks.
Our survey confirms the normative role of COO.

Comparing Fig. 3a and b, the evolution of the imputed intrinsic
COO preference structure with the observed COO structure (Table 2),
we find no simple 1-to-1 correspondence between market share
and intrinsic COO preference. A high market share does not necessar-
ily imply high intrinsic preference, and the converse is also true. One
striking finding is that, even though Chinese products had the largest
market shares in both segments, in neither of them had China been
the most preferred COO for PCs. The high market share of Chinese
products was primarily driven by other factors such as their low
prices, not by customers intrinsically preferring China as the COO
for their PCs. This implies that a country could increase its market
share by exercising marketing mix tools, such as setting low prices,
even though such strategies may not be able to enhance the intrinsic
preference for that country's products.

Because of the differential growth and decline rates in the intrinsic
COO preferences, the preference gap between China and the U.S. has
narrowed. In the household segment, there was a crossover between
the preferences for China and Taiwan and a crossover between China
and “Others”. In the early years, Taiwan and “Others” were preferred
to China. Because China had the fastest growth, it surpassed Taiwan
in 2002 and “Others” in 2006. In the business segment, there were
Table 10
Evolution of China's nation equity and price premiums/discounts.

Nation equity (million U.S.$)a

Households

U.S. Japan Taiwan Others

1995 −26.66 .74 −1.46 −3.51
1996 −30.93 1.23 −2.31 −5.93
1997 −47.43 2.12 −3.44 −9.52
1998 −70.77 4.26 −5.44 −16.65
1999 −81.58 10.09 −9.21 −32.36
2000 −94.93 22.82 −13.15 −57.41
2001 −113.13 31.98 −10.00 −66.02
2002 −128.19 41.15 −2.01 −60.54
2003 −150.65 52.40 8.75 −50.85
2004 −159.22 69.94 23.94 −38.59
2005 −163.27 89.65 44.38 −18.53
2006 −154.77 114.21 75.96 11.36
2007 −140.04 176.62 146.64 70.58
2008 −129.51 215.35 192.51 171.81
Total −1491.08 832.56 445.16 −106.15

Price premiums/discounts (%)b

1995 −18.59 2.07 −4.08 −9.80
1996 −18.98 2.14 −4.01 −10.29
1997 −19.19 2.33 −3.78 −10.49
1998 −19.21 2.66 −3.40 −10.39
1999 −19.04 3.12 −2.85 −10.01
2000 −18.68 3.71 −2.14 −9.33
2001 −18.13 4.05 −1.27 −8.36
2002 −17.40 4.83 − .24 −7.11
2003 −16.48 5.73 .96 −5.56
2004 −15.37 6.75 2.31 −3.72
2005 −14.07 7.72 3.82 −1.96
2006 −12.58 8.96 5.50 − .82
2007 −10.90 9.31 7.34 1.53
2008 −9.04 9.94 8.38 3.48

a Nation equity=actual profits−counterfactual profits.
b Computed as price changes (%) of actual prices over counterfactual prices. Positive num

negative numbers mean price discounts China has to make.
several crossovers in COO preferences, and the relative preferences
between country pairs reversed in the middle of the period. Initially,
China was the least preferred COO for PCs by businesses. It surpassed
Japan in 1999, overtook “Others” and Taiwan in 2003 and 2004, re-
spectively, and has been the second most preferred COO ever since.
Taiwan overtook “Others” in 2000 and has remained as the third
most preferred COO ever since. Japan started as the second least pre-
ferred COO, but became the least preferred COO from 1999 onward.

Even though China has not been the most preferred COO for PCs,
in both segments its position over other countries/regions has been
improving. This results from its rapid economic development, the im-
proving quality of Chinese PCs and customer service, and growing na-
tional pride. Respondents to our survey believed that the quality of
Chinese products has improved greatly and that it was important
for Chinese consumers to buy Chinese products to support the nation-
al economy.
6.4. Existence of nation equity

We now discuss the monetary dimension of the COO effect, nation
equity. Although nation equity has been studied mostly for consumer
products, several studies have investigated the phenomenon for indus-
trial buyers (Bilkey & Nes, 1982). In general, institutions are viewed
as being more rational and better informed than individual buyers
and should be less influenced by extrinsic product cues, such as COO.
Although direct comparisons of nation equity effect in industrial and in-
dividual buying are scarce, Ahmed and d'Astous (1995) suggest that in-
dustrial buyers are less susceptible to COO information. From Table 6,
we can see that COO preference and evolution in China's PC market
Businesses

U.S. Japan Taiwan Others

−36.70 −3.90 −6.77 −19.43
−32.70 −3.13 −7.37 −16.14
−68.99 −5.26 −17.56 −31.27
−93.67 −5.05 −29.52 −44.19
−98.02 − .37 −27.06 −34.54
−97.74 3.81 −26.03 −28.20

−117.41 11.18 −28.18 −24.87
−139.33 20.50 −23.44 −14.31
−159.72 28.52 −12.85 −1.57
−146.91 40.32 −1.09 9.39
−146.23 67.63 17.74 31.09
−129.43 108.92 51.68 69.77
−123.03 148.21 105.13 117.73
−122.35 258.47 208.31 247.16

−1512.22 669.86 203.00 260.62

−20.40 −2.17 −3.76 −10.80
−20.08 −1.92 −4.53 −9.92
−19.63 −1.50 −5.00 −8.90
−19.05 − .89 −5.18 −7.75
−18.34 − .17 −5.06 −6.46
−17.50 .68 −4.66 −5.05
−16.53 1.67 −3.97 −3.50
−15.42 2.91 −2.98 −1.82
−14.19 4.18 −1.71 − .21
−12.82 5.70 − .14 .79
−11.52 6.86 1.72 1.82
−9.89 8.16 3.87 2.93
−8.96 8.70 6.31 3.87
−7.75 9.18 8.04 4.76

bers mean price premiums that China can charge over the corresponding country and
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are significant both for households and for businesses, implying that
nation equity effect holds both for individual and institutional buyers.

One criticism of studies on nation equity effect is that most studies
involve only a single cue, i.e., COO is the only information on which
subjects base their evaluations. A single-cue study is bound to yield
a significant effect that might not exist in the real world (Peterson &
Jolibert, 1995; Verlegh & Steenkamp, 1999). This is less of a concern
in our case because our model also includes other product cues such
as brand, form factor, CPU maker, brand, core and speed, and price.
Our estimated nation equity is the net effect of COO on sales. A second
criticism of nation equity studies is that, in many of them, subjects are
given only verbal references to products, rather thanbeing shown a tan-
gible product. Schooler (1971) finds that product evaluationsmay differ
depending on whether a tangible product is used. A meta-analysis by
Peterson and Jolibert (1995) reveals that the nation equity effect may
be artificially inflated in studies that only use verbal product descrip-
tions. Again, this is less of a concern in our case because we use actual
sales data, and consumers see the products. In addition to COO informa-
tion, they also observe many other product attributes.

6.5. Monetary value and evolution of nation equity and the associated
price premiums and discounts

The different COO preferences result in different levels of nation
equity for each country. Here, we focus on China's nation equity
over other countries. In the top panel of Table 10, we report China's
nation equity over the U.S., Japan, Taiwan and “Others” for both
customer segments in each year, computed by the method described
in Section 5.3. A positive number means positive nation equity of
China over another country, while a negative number means negative
nation equity of China over another country. In the household seg-
ment, China had a total of negative nation equity over the U.S. and
“Others” during 1995 and 2008, but a total of positive nation equity
vis-à-vis Japan and Taiwan (the last row of the top panel). If con-
sumers preferred China as much as the U.S., the aggregate profits of
China's manufacturers from 1995 through 2008 would increase by
$1.49 billion over their actual profits in that period. In other words,
because of households' lower intrinsic preference for China over the
U.S., the actual total aggregate profits of China's manufacturers were
$1.49 billion less than they would have been. On the other hand, if
consumer preferences for China were the same as that for Japan, the
aggregate profits of China's manufacturers would be $833 million
less. In other words, because of households' higher intrinsic prefer-
ence for China over Japan, the actual total aggregate profits of China's
manufacturers were $833 million more than they would have been. In
the business segment, China had a total of $1.51 billion negative nation
equity overU.S. during 1995 and2008, but a total of $670 millionpositive
nation equity over Japan, $203 million over Taiwan, and $261 million
over “Others”.

Schooler andWildt (1968) find that consumer bias in COO-related
product evaluations is price elastic. For most consumers, country-
specific bias simply results in a lowering of the perceived quality of
foreign (domestic) products, and compensating price concessions
can help re-establish the value comparable to that offered by domestic
(foreign) products. Thus, the effect of bias on deciding between domes-
tic and foreign products can be offset by manipulating price differen-
tials, such that prospective buyers will take the value offered by the
two to be equally attractive. A McKinsey survey also finds that, of the
Chinesewho said they have a “strong” or “moderate” preference for for-
eign brands, nearly half said they would shift to a domestic brand if
offered a product of similar quality or price (Dyer, 2007). These findings
form the basis for our computation of price premiums and price dis-
counts associated with nation equity.

In the bottom panel of Table 10, we report the price premiums/
discounts for China over the U.S., Japan, Taiwan and “Others” for
each segment in each year. A positive number indicates the price
premium China can charge over a foreign country, while a negative
number suggests the price discount China has to make over a foreign
country to make its products equally attractive. For example, in 1995,
China had to cut its PC prices by 18.59% to make its PCs as attractive to
households as U.S. PCs, while China could increase its PC prices by
2.07% and still be as attractive to households as the Japanese PCs. In
both segments, China had to incur price discounts of 20%–8% over prod-
ucts from the U.S., but it could charge price premiums of 2%–10% over
Japan throughout for households and in most years for businesses.

Studies have found that attitudes toward a country and its prod-
ucts can change over time (Nagashima, 1977). A 2007 McKinsey sur-
vey shows that Chinese consumers are increasingly confident about
the quality of China's products: 53% of the 6000 respondents said
they prefer Chinese brands, up from 46% when the same survey was
conducted in 2005.McKinsey,which conducts similar surveys in a num-
ber of countries, commented that this was an unusually large change
in sentiment in such a short period of time (Dyer, 2007). Our respon-
dents also agreed that the quality of Chinese products has been greatly
improved.

Consistent with the above findings, we find that nation equity and
the associated price premiums and discounts in China's PC market
have been changing over time. The declining magnitudes of the neg-
ative numbers and the change of sign from negative to positive sug-
gest that China's position over foreign countries in terms of pricing
power had been improving. The price discounts over the U.S. that
China had to make declined from 18.59% in 1995 to 9.04% in 2008
for households and from 20.40% to 7.75% for businesses. China's posi-
tion over Taiwan and “Others” in pricing power switched during the
time course in both segments. China initially had to incur price dis-
counts over Taiwan and “Others”, but with declining magnitudes. In
the household segment, China's price discounts over Taiwan dropped
from 4.08% in 1995 to .24% in 2002 and over “Others” decreased from
9.80% to .82% in 2006. In the business segment, China's price dis-
counts over Taiwan declined from 3.76% to .14% in 2004 and over
“Others” dwindled from 10.80% to .21% in 2003. Since then, China
started to charge price premiums over these countries/regions. By
2008, China could charge 8.38% price premiums over Taiwan and
3.48% price premiums over “Others” in the household segment and
8.04% and 4.76%, respectively, in the business segment. In the house-
hold segment, China could charge increasing price premiums over
Japan throughout, from 2.07% in 1995 to 9.94% in 2008. However, in
the business market, China first had to incur price discounts and
later could charge price premiums over Japan. The magnitudes of
price premiums and discounts that China could make in 2008 were
in tally with our survey findings.

Nation equity, measured as the differences in actual and counter-
factual profits, is the joint effect of observed and new equilibrium
price, marginal cost, and market share, so its changes may not follow
the same trajectory as price changes. China's negative nation equity over
the U.S. first increased over the years and then decreased, even though
the price discounts China had tomake had been declining. In the house-
hold segment, the negative nation equity increased from $27 million in
1995 to $163 million in 2005, before falling to $130 million in 2008. In
the business segment, it increased from $37 million to $160 million in
2003 and then declined to $122 million in 2008. The nation equity
over Japan increased from $.74 million to $215 million for households
and from negative negative $4 million to $258 million for businesses.
The nation equity of China over Taiwan and “Others” followed a similar
path, starting from negative values and later turning to positive values.

The changing magnitudes of price premiums or discounts and na-
tion equity, as well as the switching of signs from negative to positive,
reveal the dynamic nature of nation equity, bringing hope to emerg-
ing economies. Although at present they may be at a disadvantage
in consumer's intrinsic COO preference and have to incur price dis-
counts to be as competitive as foreign countries, they can improve
their position over time.
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6.6. Robustness tests

We conduct a series of robustness tests on model assumptions,
functional form choices, and estimation methods. In addition to test-
ing various interaction effects, the definition of potential market sizes
and the scale factors, and the customer heterogeneity distribution
(Chu & Chintagunta, 2009), we also carried out the following tests:

6.6.1. Country of ownership versus country of production
We define COO by country of ownership. The question is whether

consumers pay more attention to country of production than to coun-
try of ownership. Research has found that nation equity is not affect-
ed by multinational production (Verlegh & Steenkamp, 1999). We use
Dell to empirically test this. Before 1998, Dell PCs sold in China were
assembled outside China. From 1998 on, Dell started to provide the
Chinese market with assembled-in-China PCs. We re-estimated our
models by coding post-2Q1998 Dell PCs as Chinese products. We
found that although this slightly increased the intrinsic preference
for China, the change was small in magnitude. More importantly, nei-
ther the relative COO preference structure nor the relative time trend
changes. We therefore conclude that country-of-production does not
qualitatively affect our conclusions.

6.6.2. Time trend of COO preferences
We use different specifications, i.e., nonparametric and polynomial,

for the time trend of COO preferences. For the nonparametric specifica-
tion, we estimate a coefficient for each country and quarter combina-
tion with a total of 5∗55=275 quarter coefficients (14 years of data,
55 for each country as the coefficient for one quarter is normalized
to 0). Only 59 of the quarter coefficients can be precisely identified for
the household segment, and only 54 can be identified for the business
segment. For the polynomial specification, we use linear, quadratic,
and cubic trends and find the quadratic specification yields the best
results. We therefore report it in the main text.

6.6.3. Time trend in brand and CPU preferences
We examine the interaction between brand dummies and CPU

dummies with linear and quadratic time trends to capture possible
changes in preferences for specific brand and CPU, which resulted in
more than 400 trend parameters, in addition to other parameters in
the original demand model. Even in the simple logit model, less
than 5% of the trend parameters could be precisely identified, and
some of them were positive and some were negative. Further, the
country-specific coefficients for linear and quadratic time trend re-
main roughly unchanged. Therefore, we believe our measures of
COO effect and its trend capture the real COO effect.

6.6.4. Nature of downstream dealerships
We assume dealers/VARs are exclusive while retailers are

nonexclusive. We also evaluate two other cases: (i) all downstream
firms are exclusive and (ii) all downstream firms are nonexclusive
and carry all the product lines of all manufacturers. We find that the
estimates of wholesale and retail margins by our current treatment
are the most consistent with what the industry experts expected.
The estimates of wholesale and retail margins are too low under Case
(i) and too high under Case (ii) by industry standards.

6.6.5. Other possible firm conducts
To further corroborate our assumptions on firm behavior, we con-

duct two robustness checks on the possible firm conducts, one as-
suming that all firms colluded as one entity, and the other assuming
that Chinese firms formed one cartel, foreign firms formed another
cartel, and the two cartels were in competition. We find that these
assumptions lead to too high firm margins. The mean manufacturer
margin was over 65% for the first scenario and approximately 54%
for the second scenario.
7. Managerial implications and conclusions

In this paper, we apply the structural modeling approach to mon-
etize nation equity and the associated price premiums and discounts
with product sales data.We find that nation equity in China's PCmarket
to be pervasive and significant, generating additional market power for
firms of different COOs. Nation equity is also dynamic, evolving steadily
over time. China's nation equity over other countries/regions has been
improving. By the end of the study period, China had positive nation
equity and could actually charge price premiums over all countries/
regions except for the U.S.

A striking finding is that even though Chinese brands have the largest
market shares in household and business segments, in neither of these
segments is China themost preferred COO for PCs, indicating that nation
equity is not equivalent tomarket share or sales revenues. So, what is the
true value of Chinese products to Chinese consumers? In terms of vol-
ume, it seems that Chinese products havewonover foreign brands. How-
ever, it appeared that Chinese manufacturers achieved this not by
making goods with a high intrinsic value to consumers, but by being
able to price their goods cheaply because they enjoyed cost advantages
over foreign competitors. Thus, a key question is, what will Chinese
firms do when they lose their cost advantages? A Gallup poll (McEwen,
2007) found that Chinese consumers preferred to buy Chinese products
and that the preference became more pronounced between 2004 and
2006. Chinese consumers showed a strong desire to support national
brands and the national economy, but only when “all other things were
equal”. They are not fully convinced of the quality of Chinese products.
Therefore, product quality and freedom-from-defects are primary con-
siderations for Chinese firms.

Our findings confirm the importance of product quality among Chi-
nese buyers. Low prices can lure consumers but cannot enhance their
intrinsic preferences or increase nation equity. More pithily, low prices
can help firms win a share of their customers' wallet, not their hearts.
Consumerswillwalk awaywhen they have concerns over product qual-
ity, when prices are no longer cheap, or when they are getting richer,
just as the wsj.com (2012) reported. Given the current COO preference
structure, China still needs to work hard to build its brand recognition,
even among consumers inside China. China is not considered to be the
most preferred COO for PCs. This is not a failure of China's national
drive to build national brands. Given its low starting point, China has
made tremendous progress toward building national brands. The pref-
erence for Chinese products has improved substantively over time. Chi-
nese PCs are preferred to all foreign PCs except for those from the U.S.,
even though all foreign countries are of higher economic development
and more advanced technology.

Now it is time for China to reconsider its branding strategy. In-
stead of focusing on low prices, China needs to enhance the intrinsic
value of its products. This can only be achieved by improving the in-
trinsic quality of its products. It is clear that Chinese firms cannot sim-
ply rely on Chinese consumers' desire to support local industries. In
China's increasingly competitive market, Chinese firms must continue
to address the quality imperative. This finding has implications for
manufacturing quality control, customer service, consumer commu-
nications, and brand marketing.

China is not alone in building national brands and enhancing na-
tional brand equity. Other emerging markets may follow China's
path of development. If China can take various measures to enhance
its nation equity, they will be valuable examples for other emerging
markets. One important lesson that other emerging markets can
learn from China is that a high market share does not necessarily
mean high nation equity. Thus, their governments should not simply
aim to achieve a high market share; instead, they should target the
higher goal of enhancing nation equity. In the beginning, they can
use price to enter a market and enlarge their market shares. However,
they eventually need high-quality products to develop andmaintain a
presence in international markets.



4 This assumption can be relaxed if data for individual downstream firms are
available.

5 We have special treatment of M&As. For example, HP was merged with Compaq in
2001. Before the merger, HP and Compaq each maximized its product profits; after the
merger, HP and Compaq maximized their joint profits.
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Due to limitations in the data, our study has several caveats that
can be addressed by future research. First, COO has been used as a sig-
nal for unobserved product quality. Because we do not have informa-
tion on the perceived qualities of PCs made by firms from different
countries and their temporal changes, we cannot directly examine
how COO preference and nation equity have changed in response to
changes in product quality. This is an avenue for future research. It
will be interesting to directly investigate the association among COO
preference, nation equity, and perceived product quality.

Second, nation equity includes performance-based equity and var-
ious dimensions of normative equity. Although we find evidence of
the existence of these various dimensions, we are not able to quantita-
tively decompose nation equity into different components. We hope to
conduct further research in this area. Third, because we study nation
equity in one market, we are unable to investigate the determinants
of nation equity. A promising area of research is to study nation equity
in many markets and examine its determinants. Another potential re-
search area is to take a dynamic modeling approach to fully capture
the dynamics of nation equity, although given the number of players
and products in the PC market, the challenges of such an approach
are huge. Further, we examine the nation equity of developed econo-
mies in a developing and emerging economy. A related question is the
nation equity of developing and emerging economies in developed
economies, such as China's nation equity in the U.S. market and its dy-
namic changes. It might be more valuable for developing economies
to understand how their products are received in developed economies.
We hope to further investigate this arena.

Due to the large number of brands,wedo not account for unobserved
consumer heterogeneity in preference for specific brands, which might
introduce some bias in parameter estimates. Because we do not have
channel-specific prices for each customer segment, we have to use aver-
age prices in our modeling. We also do not incorporate the effect of ad-
vertising due to data unavailability. We hope to overcome all these
limitations in future research.

In summary, although nation equity has been studied extensively
via laboratory experiments and field surveys, no study has ever quan-
tified its monetary value with actual sales data. We employ structural
modeling to study the existence, pattern, magnitude and dynamics of
nation equity and apply the approach to China's PC market. We take a
first step to study nation equity with sales data. We hope similar stud-
ies can be conducted for other countries or other markets to general-
ize the findings.
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Appendix A. Derivation of downstream firm and manufacturer
pricing equations

A.1. Downstream firm pricing

Similar to Chu and Chintagunta (2009), as we observe the propor-
tions of each PC model's sales by dealers/VARs (ρωt) and retailers
(1−ρωt), we can decompose total sales into two parts: (1) sales by
V exclusive dealers/VARs—one for each manufacturer and (2) sales
by a single non-exclusive retailer, which is assumed to carry all prod-
uct lines by all manufacturers.4 The objective function of the exclusive
downstream firm rv is to maximize the profits of product lines by
manufacturer v:

max
pωtf g

Πrv
t ¼

XΩv
t

ω¼1

pωt−pwωt

� �
sωtMt ; v ¼ 1;…;V : ðA1aÞ

The objective function of the nonexclusive downstream firm r0 is

max
pωtf g

Πr0
t ¼

XV
v¼1

XΩv
t

ω¼1

pωt−pwωt

� �
sωtMt ¼

XΩt

ω¼1

pωt−pwωt

� �
sωtMt ðA1bÞ

where pωt
w is the wholesale price or retail marginal cost and Mt is

the market size. Taking derivatives of Eqs. (A1a) and (A1b) with re-
spect to retail prices, we obtain first-order conditions (FOCs) for all
exclusive dealers/VARs (Eq. (A2a)) and the nonexclusive retailer
(Eq. (A2b)) in matrix form as:

St þ Γvt ⋅Δ
r
t

� �
Pt−Pw

t

� � ¼ 0 ðA2aÞ

St þ Δr
t Pt−Pw

t

� � ¼ 0: ðA2bÞ

The corresponding pricing equations are, respectively,

Pt ¼ Pw
t − Γvt ⋅Δ

r
t

� �−1St ðA3aÞ

Pt ¼ Pw
t − Δr

t

� �−1St ðA3bÞ

where Γtv is the (symmetric) manufacturer ownership matrix
with the (ω, ω′)th element being 1 if both ω and ω′ belong to the
same manufacturer and 0 otherwise. Δt

r is the matrix of the 1st deriv-
atives of the shares with respect to retail prices, or the retail response
matrix. Its (ω, ω′)th element is defined as ∂sω ' t/∂pωt=−βsω 'tsωt if
ω≠ω′ and ∂sω ' t/∂pωt=βsωt(1−sωt) if ω=ω′. The final retail prices
are the weighted averages across exclusive and nonexclusive down-
stream firms as follows:

Pt ¼ ρt⋅ Pw
t − Γvt ⋅Δr

t

� �−1St
n o

þ 1−ρtð Þ⋅ Pw
t − Δr

t

� �−1St
n o

¼ Pw
t − ρt⋅ Γvt ⋅Δr

t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St :
ðA4Þ

A.2. Manufacturer's product line pricing

Under the Bertrand–Nash assumption, a manufacturer v chooses
the wholesale prices for all of its products to maximize product line
profits. Its objective function is5:

max
pwωtf g

Πv
t ¼

XΩv
t

ω¼1

pwωt−mcwωt

� �
sωtMt−FCvt ðA5Þ

where mcωt
w is the manufacturer's marginal cost and FCvt are its

fixed costs. Taking derivatives of Eq. (A5) with respect to wholesale
prices, we obtain manufacturer v's FOCs. Using the manufacturer
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ownership matrix Γtv, we can write FOCs of all manufacturers in ma-
trix form as:

St þ Γvt ⋅Δ
w
t

� �
Pw
t −MCw

t

� � ¼ 0 ðA6Þ

where Δt
w is the manufacturer response matrix. It is the matrix of

the 1st derivatives of shares with respect to wholesale prices, and its
(ω,ω′)th element is defined as ∂ sω ' t/∂pωt

w . Changes in wholesale
prices first affect retail prices and then market share. Let Δt be the
matrix of retail reaction functions, or the matrix of the 1st deriva-
tives of retail prices with respect to wholesale prices with the
(ω,ω′)th element defined as ∂pω ' t/∂pωt

w . By the chain rule, Δt
w=

ΔtΔt
r. The manufacturer pricing equations are:

Pw
t ¼ MCw

t − Γvt ⋅Δ
w
t

� �−1St ¼ MCw
t − Γvt ⋅ ΔtΔ

r
t

� �� �−1St : ðA7Þ

Substituting Eq. (A7) into Eq. (A4), we obtain the final retail pric-
ing equations as:

Pt ¼ MCw
t − Γvt ⋅ ΔtΔ

r
t

� �� �−1St− ρt⋅ Γvt ⋅Δ
r
t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St : ðA8Þ

Retail prices are the sum of a manufacturer's marginal cost
MCt

w, the wholesale margin − Γvt ⋅ ΔtΔr
t

� �� �−1St and the retail margin
−{ρt⋅(Γtv⋅Δt

r)−1+(1−ρt)⋅(Δt
r)−1}St. Thus, amanufacturer'smarginal

costs are:

MCw
t ¼ Pt þ Γvt ⋅ ΔtΔ

r
t

� �� �−1St þ ρt⋅ Γvt ⋅Δ
r
t

� �−1 þ 1−ρtð Þ⋅ Δr
t

� �−1
n o

St :

ðA9Þ

A.3. Downstream reaction function

To obtain the unknown matrix of retail reaction functions Δt, we
fully differentiate the retail FOCs (Eqs. (A3a) and (A3b)) with respect
to wholesale prices for the exclusive and nonexclusive downstream
firms and then take their weighted averages. The details are as
follows.

The ωth element of Eq. (A3a) is:

sωt þ τω1t⋯τωΩtð Þ⋅ ∂s1t
∂pωt

⋯ ∂sΩt

∂pωt

� 	 p1t−pw1t
� �

⋮
pΩt−pwΩt

� �
2
4

3
5 ¼ 0: ðA10Þ

After taking derivatives of Eq. (A10) with respect to manufacturer
v's wholesale prices, the first term is:

∂sωt

∂pw1t
⋮

∂sωt

∂pwΩt

2
66664

3
77775⋅

τω1t
⋮

τωΩt

2
4

3
5 ¼

∂sωt

∂p1t
∂p1t
∂pw1t

þ ⋯ ∂sωt

∂pΩt

∂pΩt

∂pw1t
⋮

∂sωt

∂p1t
∂p1t
∂pwΩt

þ ⋯ ∂sωt

∂pΩt

∂pΩt

∂pwΩt

2
66664

3
77775⋅

τω1t
⋮

τωΩt

2
4

3
5

¼

∂p1t
∂pw1t

⋯ ∂pΩt

∂pw1t⋱
∂p1t
∂pwΩt

⋯ ∂pΩt

∂pwΩt

2
66664

3
77775

∂sωt

∂p1t
⋮

∂sωt

∂pΩt

2
66664

3
77775⋅

τω1t
⋮

τωΩt

2
4

3
5:

ðA11Þ
The second term is:

∂p1t
∂pw1t

⋯ ∂pΩt

∂pw1t⋱
∂p1t
∂pwΩt

⋯ ∂pΩt

∂pwΩt

2
66664

3
77775Hω

p1t−pw1t
� �

⋮
pΩt−pwΩt

� �
2
4

3
5⋅ τω1t

⋮
τωΩt

2
4

3
5

þ

∂p1t
∂pw1t

⋯ ∂pΩt

∂pw1t⋱
∂p1t
∂pwΩt

⋯ ∂pΩt

∂pwΩt

2
66664

3
77775−

1 ⋯ 0
⋱

0 ⋯ 1

2
4

3
5

0
BBBB@

1
CCCCA

∂s1t
∂pωt
⋮

∂sΩt

∂pωt

2
66664

3
77775⋅

τω1t
⋮

τωΩt

2
4

3
5: ðA12Þ

where,

Hωt≡

∂2s1t
∂pωt∂p1t

⋯ ∂2sΩt

∂pωt∂p1t⋱
∂2s1t

∂pωt∂pΩt
⋯ ∂2sΩt

∂pωt∂pΩt

2
66664

3
77775: ðA13Þ

Adding Eqs. (A11) and (A12) together, we have:

∂p1t
∂pw1t

⋯ ∂pΩt

∂pw1t⋱
∂p1t
∂pwΩt

⋯ ∂pΩt

∂pwΩt

2
66664

3
77775

∂sωt

∂p1t
⋮

∂sωt

∂pΩt

2
66664

3
77775þ Hωt

p1t−pw1t
� �

⋮
pΩt−pwΩt

� �
2
4

3
5þ

∂s1t
∂pωt
⋮

∂sΩt

∂pωt

2
66664

3
77775

8>>>><
>>>>:

9>>>>=
>>>>;
⋅

τω1t
⋮

τωΩt

2
4

3
5

¼
1 ⋯ 0

⋱
0 ⋯ 1

2
4

3
5

∂s1t
∂pωt
⋮

∂sΩt

∂pωt

2
66664

3
77775⋅

τω1t
⋮

τωΩt

2
4

3
5:

ðA14Þ

Define

∂sωt

∂p1t
⋮

∂sωt

∂pΩt

2
66664

3
77775þ Hωt

p1t−pw1t
� �

⋮
pΩt−pwΩt

� �
2
4

3
5þ

∂s1t
∂pωt
⋮

∂sΩt

∂pωt

2
66664

3
77775

8>>>><
>>>>:

9>>>>=
>>>>;

as the ωth

column of matrix ϒt. Putting the set of Eq. (A14) for ω=1, …, Ωt

together, we can obtain the following equation for the exclusive
downstream firms as:

Γvt ⋅Δt

� �
ϒt ¼ Γvt ⋅Δ

r
t : ðA15Þ

Similarly, for the nonexclusive downstream firm, we have:

Δtϒt ¼ Δr
t : ðA16Þ

Thus, the matrix of downstream reaction functions is:

Δt ¼ ρt⋅ Γvt ⋅Δ
r
t

� �þ 1−ρtð Þ⋅ Δr
t

� �� �
ϒt

−1
: ðA17Þ

where ϒt is a square matrix with the ωth column defined as
{Δt.,ω

r +Hωt[(Pt−Pt
w)]+[Δtω,.

r ] '} and Hωt=∂Δt
r/∂pωt.
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