
107

Thomas Cleff and Klaus Rennings 

SIx REASoNS FoR 
GERmANy’S LEAD 
mARKET poSITIoN  
IN ENERGy EFFICIENT 
REFRIGERAToRS

1 InTRoducTIon S. 108

2 lead maRkeT analySIS S. 108

3 daTa collecTIon and meaSuRemenT S. 109

4 ReSulTS S. 111

5 concluSIon and lImITaTIonS S. 114



108

Thomas cleff and klaus Rennings 

1. Introduction

Global warming is an important driver for in-
novation in environmental and sustainable tech-
nologies. Increasing energy efficiency contributes 
not only to reach environmental targets. Fur-
thermore it can be economically profitable. E.g. 
private households can reduce their costs by us-
ing efficient household appliances or lighting. It 
is therefore not surprising that the global market 
for energy efficiency technologies is expected to 
become an important future market1 that should 
double from € 540 billion in 2007 to € 1.030 bil-
lion in 2020.2 This paper analyzes Lead Market 
potentials of different countries for energy effi-
cient refrigerators3. We apply an indicator-based 
approach to measure the relevance of different 
factors.

2. lead market analysis

The Lead Market approach was first suggested in 
the 1980s by Porter4 and Bartlett/Ghoshal5 and 
has received increasing attention during the last 
20 years. A Lead Market can be defined as a coun-
try where users prefer a specific innovation design 
that not only appeals to domestic users, but can 
subsequently be commercialized successfully 
in other countries as well. The technical design 
preferred by the Lead Market squeezes out other 
designs initially preferred in other countries and 
becomes the globally dominant design. 

A Lead Market model has to give an answer to 
the question under which circumstances a coun-

1 BMU (2009): GreenTech made in Germany 2.0., Bonn.

2 BMU/UBA (2011): Report on the Environmental Economy 2011, 
Facts & Figures for Germany, Bonn.

3 This study focuses on refrigerators. In case there exist no 
individual data for refrigerators, respective average values of the 
household appliances industry will be taken.

4 Porter, M. E. (1986): Changing Patterns of International Competi-
tion. In: California Management Review 28 (2), 9-40.

5 Bartlett, C.A.; Ghoshal, S. (1990): Managing innovation in the 
transnational corporation. In: Bartlett, C., Doz, Y.; Hedlund, G. 
(eds.): Managing the global firm, London, 215-255.

try’s market characteristics are appropriate to the 
adoption of technological innovations that will 
succeed internationally and mark out the tech-
nological path to be followed worldwide. We will 
use the approach for environmental innovations 
of Beise and Rennings6 who identified six success 
factors for Lead Markets: 

1. The demand advantage of a country relates to 
an early anticipation of developments that later 
become global trends. It can be expressed as the 
proportion of a country’s total consumption 
accounted for by these products. The difference 
between different countries’ markets does not 
lie in the direction in which they develop, but 
merely in the speed with which they move in 
the direction of the global trend. 

2. It is obvious that decreasing prices of goods ac-
celerate the diffusion of these goods. Price ad-
vantages refer to the situation when a certain 
innovation can squeeze out other innovation 
designs by a lower price.7 A price advantage of a 
Lead Market will occur only if the price differ-
ence is large enough to exceed the transaction 
costs incurred in changing over to cheaper in-
novation design. 

3. The key characteristic of a Lead Market is that 
innovations realised there will not be limited to 
a certain country, but should be well-suited for 
export. An export advantage in the past may 
encourage innovators to make their products 
suitable for international markets. 

4. Empirical studies show that sharp competition 
(market structure advantage) tends to facilitate 

6 Beise, M., Rennings, K. (2005): Lead Markets and Regulation: A 
Framework for Analyzing the International Diffusion of Environ-
mental Innovation. In: Ecological Economics, vol. 52/1, pp 5-17.

7 Levitt, T. (1983): The Globalisation of Markets. In: Harvard Busi-
ness Review, vol. 61 (3), pp. 92-102.
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the emergence of Lead Markets.8 Customers in 
competitive markets can be “choosier” than in 
oligopolies or monopolies.9 Competition can 
therefore be understood as a process, by which 
all the participants attempt to achieve a better 
innovation design.

5. A country’s market has a transfer advantage 
if it raises the perceived utility of customers 
worldwide. The reputation and sophistication 
of the Lead Market’s users is considered to be a 
hallmark for high-quality innovation designs. 
The quality of demand is especially determined 
by user’s know-how and experience with simi-
lar products.10

6. The regulation advantage is especially import-
ant for environmental innovations, since de-
mand alone may not be sufficient for a success 
on the market due to the fact that the product 
has at least partially a public good character.11 
Thus they need some regulatory support. “A 
country has a regulation advantage if the legal 
framework allows companies to plan on a mid- 
and long-term scale and at the same time exerts 
pressure on firms to come up with innovative 
ideas.”12

8 Beise, M. (2001): Lead Markets: Country specific Success Factors 
of the Global Diffusion of Innovations. ZEW Economic Studies, 
vol. 14, Heidelberg.

9 Porter, M.E. (1990): The Competitive Advantage of Nations, New 
York.

10 Beise, M.; Cleff, T., Heneric, O.; Rammer, C. (2002): Lead Market 
Deutschland. Zur Position Deutschlands als führender Absatz-
markt für Innovationen – Endbericht. ZEW-Dokumentation No. 
02-02, Mannheim.

11 Beise and Rennings (2005), op cit.

12 Rennings, K.; Smidt, W. (2010): A Lead Market Approach Towards 
the Emergence and Diffusion of Coal-fired Power Plant Technolo-
gy, PoliticaEconomia XXVII, n.2, 301 – 327, p. 313.

3. data collection and measurement

Demand Advantage
It is possible to measure the sector-specific de-
mand specialization of a country (i) by subtract-
ing the average share of total demand within the 
countries under consideration from the share of 
demand for one country:

The data about country (i)’s demand can be esti-
mated from international Purchasing Power Par-
ities (PPP) statistics. PPP statistics provide infor-
mation on total domestic demand (expenditure) 
and prices for a large variety of products. Data for 
major household appliances are available for 2005 
upon request from different international institu-
tions13. 

Price Advantage
Price information about household appliances is 
also available for 2005 from international PPP sta-
tistics. National currencies were converted to 
Euro (EU-27) using average annual exchange 
rates. The negative logarithmic quotient of the 
household appliances industry’s relative PPP level 
in a certain country k and the average price level 
of all sectors (∑Sl) for the same country can serve 
as an direct indicator for price differences between 
countries in the household appliance industry.

13 Eurostat/OECD PPP-Statistics; Worldbank ICP 2011; Penn World 
Tables.
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A relative PPP level calculated in this way con-
trols for country-specific differences in per-capita 
income and the different price levels that result. 

In order to answer the question about 
price-related demand factors for energy efficient 
household appliances, it is vital to take account 
of complementary factor costs for electricity. 
Research results could show that the higher the 
relative factor-prices, the higher are the cost sav-
ings in the demand of energy efficient products. 
The factor costs are measured through costs for 
electricity (including taxes) controlled for the 
country’s PPP.

Export Advantage
To assess the export advantage in the refrigera-
tor manufacturing industry we have to evaluate 
the extent of export success for each country. We 
do this by examining export shares of the entire 
world trade for the most important refrigerator 
producing countries in the world using the re-
spective SITC4 code 77521of the UN Comtrade 
Database. An export share in world trade of five 
percent or more will be regarded as a market 
with an export advantage. This corresponds at 
the same time to the mean value of the top-20 
export nations.

Market Structure Advantage
We want to analyze how an innovation can exist 
successfully on a high number of foreign mar-
kets. Thus, there is not the absolute sum of ex-
ports in the centre of analysis, but the concentra-
tion of these exports to different countries. The 
higher the concentration of exports, the lower is 
the global export capability of this market and 
the lower therefore is the market structure ad-
vantage. The grade of export concentration was 
determined with the Herfindahl Index for the ex-
port shares of total export of the respectively 20 
largest export partners of a country. A Herfind-
ahl Index smaller than 0.74 (average Herfindahl 
Index of all countries) shows a market structure 

advantage, a value greater than 0.74 stands for a 
disadvantage:

Transfer Advantage
Patent statistics, moreover, emphasize to what 
extent a company is able to secure legally their 
own know-how and the customers‘ know-how 
in the form of patents. This becomes apparent 
through indicators like worldwide patent shares 
in the field of technology or the Relative Pat-
ent Advantage (RPA) for the product groups of 
household appliances using the Fraunhofer ISI 
patent database.14

Regulation Advantage
In all countries that are included in our analysis, 
mandatory energy efficiency labels and minimum 
performance standards (MEPS) have been intro-
duced to foster the demand for energy efficient 
household appliances.15 We measure the regula-

14 Walz, R., F. Marscheider-Weidemann (2011): Technology-specific 
absorptive capacities for green technologies in Newly Indust-
rialized Countries. In: International Journal of Technology and 
Globalization, vol. 5, Nos. 3, 4, pp. 212-229.

15 Harrington, L., Damnics, M. (2004): Energy Labelling and Stan-
dards Programs Throughout the World. The national Appliance 
and Equipment Energy Efficiency Committee. NAEEEC Report 
2004/24, Victoria.
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tion advantage by calculating the negative differ-
ence between: 

1. the year of introducing the first mandatory 
comparative label in a given country compared 
to the respective median of all countries and 

2. the negative difference between the year of 
introducing the first MEPS in a given country 
compared to the respective median of all coun-
tries.

Only if both negative differences have a positive 
value is a country considered an early adopter of 
environmental regulation.

4. Results

Figure 1 contrasts price specialization for house-
hold appliances with factor costs for electricity 
(including taxes) controlled for the country’s 
PPP. In countries such as Germany (DE), Den-
mark (DK), Japan (JP) and Italy (IT) (see upper 
right quadrant of the portfolio) the relative pric-
es for household appliances are not only below 
average but also the relative costs for electricity 
are above average so that customers are likely to 
have a greater incentive to buy energy efficient 
products. 

Source: UK Department for Energy and Climate Change 2012; US Energy Information Administration; Eurostat/OECD 
PPP-Statistics; Worldbank ICP 2011; Penn World Tables. Own calculations.

Figure 1: Price Advantages and Disadvantages 

of different household appliances markets 
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In Figure 2, the relative PPP level is plotted against 
demand specialization for all countries. The best 
fit is a second order polynomial least squares re-
gression to find out which countries show an 
above average propensity to consume for a given 
price. The countries that are of interest to us are 
those located above the regression line. Innova-
tion designs that exploit this price elasticity can 
spread quickly and make use of market size advan-
tages to increase their ability to compete on price.

Figure 2: Price advantages and demand specialization for household appliances

Remark: the demand advantage for Thailand is very low. 
It was omitted from the analysis, because of its huge leverage effect on the regression line.

Source: Eurostat/OECD PPP-Statistics; Worldbank ICP 2011; Penn World Tables.
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In Figure 3, especially the countries China (CN), 
Korea (KR), Thailand (TH), Turkey (TK) and 
Germany (right upper quadrant), show not only 
an above average export advantage (compared 
to the average export share of the top-20 export 
nations) but also an above average international 
market structure advantage. The exports can be 
realized simultaneously to a number of markets. 
Manufacturers of these markets are somehow 
able to face global competition. 

The shares of worldwide patents in the field of 
household appliances are limited to only a small 
number of countries. South Korean producers 

have on average between 2003 and 2007 about 
30 percent of world shares, followed by German 
manufacturers with 26 percent. Far behind fol-
lows Italy (13), the USA (9), and Japan (5). Only 
the German (46), South Korean (96) and Italian 
(89) producers show an above average RPA. All 
other mentioned countries have below average 
RPA values (Calculation of Fraunhofer ISI). In 
summary it can be stated that important innova-
tions in energy efficiency are implemented by Ger-
man and South Korean manufacturers. For both 
countries, all indicators to describe the transfer 
advantage are positive.

Figure 3: Market Structure Advantage and Export Advantage

Source: UN Comtrade Database.
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In Figure 4, one can see that the USA, the EU and 
Korea have a high regulatory advantage. The EU 
emphasized for a long time mandatory compara-
tive energy labels and rather late MEPS. The op-
posite situation can be observed in China, where 
the state controlled the market through MEPS, 
while mandatory energy labels were introduced 
rather late.

5. conclusion and limitations

Table 1 summarizes the Lead Market potentials 
of different countries.

One can see that Germany has the most Lead 
Market advantages in the refrigerator producing 
industry. In countries that do not have sufficient 

Lead Market potentials, product innovations 
must be targeted to fit the preferences of users in 
the Lead Market. The screening of the Lead Mar-
ket can take on varying degrees of intensity. These 
range from simply making use of listening posts 
in the Lead Market to testing and/or launch-
ing new products in the Lead Market. A good 
way for a company to establish ties with a Lead 
Market is via producers with long experience on 
the Lead Market. This can be realized through a 
simple sales co-operation or a merger with a lo-
cal producer of the Lead Market. Compared to 
establishing a new subsidiary in a potential Lead 
Market, cooperation with an existing company 
has the advantage that it already has longstand-
ing relationships with customers and can offer 

Figure 4: Mandatory Comparative Energy Labels and MEPS for Refrigerators

Source:Harrington/Damnics(2004), Energy Charter Secretariat(2009) and  
Database of the Collaborative Labeling& Appliance Standards Program – CLASP (2012).
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considerable insight into conditions on the Lead 
Market. There are a number of other possible lag 
market strategies to ensure that adequate atten-
tion is paid to the Lead Market:

 Developing an innovation on the lag market 
but taking into account customer-specific 
preferences of the Lead Market.

 Developing dual-use innovations, which sat-
isfy demand both on the lag and on the Lead 
Market.

 Avoid technological designs that would be 
atypical on the Lead Market.

Our research also needs to acknowledge limita-
tions of the chosen approach. As a consequence 
of our definition of the household appliances in-
dustry it needs to be kept in mind that the Lead 
Market advantages identified refer to the aggre-
gate sector. It may well be that Lead Market ad-
vantages within a sector vary from one product 
group to another or even between individual 
products. Another limitation refers to the rel-
atively short time series of data available which 
hampers a comparison of the indicators over 
time. The main reason for this is that PPP and 
expenditure data are not available for more than 
one year (2005). Future research should thus try 
to put our results into perspective with other 
markets and their potential as Lead Markets.       

Table 1: Top-five-Lead Market countries for energy efficient refrigerators
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