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1. The pivotal component of ecological modernisation is advanced 
technology, embedded in and controlled by co-related, co-directional 
impulses from different societal subsystems.

2. The most effective pre-condition of eco-innovation is smart regulation, 
particularly concerning environmental performance standards.

3. Environmental innovation takes place in lead markets of pioneer 
countries.

4. Despite globalisation, environmental policy and technological 
innovation remain dependent on individual pioneer countries. 
International policy regimes most often are not suitable points of 
departure for developing TEIs.

5. Transnational companies are part of national innovation systems 
and play an important role in the creation and global diffusion of 
eco-innovations.

6. Environmental innovations do not easily trickle down the hierarchy 
of the world-system. Leapfrogging and tunnelling-through is possible, 
but limited.

Pioneer Countries and the Global Diffusion of Environmental Innovations
Theses from the Viewpoint of Ecological Modernisation Theory

Overview
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How can sustainable industrial development on a global 
scale best be brought about ?

By technological environmental innovations TEIs

(eco-innovations) which improve metabolic consistency

and increase eco-efficiency, in combination with resource

and sink regimes.

Global Diffusion of Environmental Innovations
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How and by whom can eco-innovation best be achieved? 

Strategic choices:

- National versus global governance 
- State, business, or civil-society agencies
- Technology and producers supply-push versus 
consumers demand-pull combined with behavioural change. 

These are of course interdependent factors, or actors respectively. 
However, the focus within these interdependencies is shifting over 
time, or differs according to subject. Consequently the various 
factors are not of equal importance at a given time.

Global Diffusion of Environmental Innovations
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My own model of global diffusion of eco-innovations reads as 
follows

Specific pieces of regulation and new technology are developed 

by one nation or nationally-rooted industry and are thereafter 

adopted by other nations who have the means and capacities 

to do so. 

There may also be two or more nations (national governments 

and  companies) in an innovation contest.

Global Diffusion of Environmental Innovations
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Thesis 1

The pivotal component of ecological modernisation is 

advanced technology, embedded in and controlled by 

co-related, co-directional impulses from different societal

subsystems.

Global Diffusion of Environmental Innovations
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Technological Environmental Innovations TEIs (Eco-Innovations)
Fuelless energy such as photovoltaics and other regenerative sources such as 
concentrating solar power; wind, hydro, tidal, wave and undercurrent power; 
geothermal energy.

Substituting clean electrochemical fuel cells for pollutant furnaces and 
combustion engines in manifold applications, from power stations to vehicle 
propulsion.

Replacement of fossil fuels with clean-burn hydrogen.

Clean coal, notably in zero-emission central power plants on the basis of 
integrated gasifier combined cycle (IGCC) technology and CO2 sequestration. 
The dual purpose of these power plants is to produce hydrogen by steam 
reformation and to generate electricity.

Decentralised micropower, i.e. small- and medium-sized sources of electri-city 
which enable distributed power generation. One-way distribution can thus be 
replaced by an integrated two-way-flow grid management. 

Global Diffusion of Environmental Innovations
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Technological Environmental Innovations TEIs (Eco-Innovations)
White transgenics, i.e. biochemistry exploiting genetically modified enzymes 
and micro-organisms specially bred for various production tasks which replace 
the conventional high-temperature high-pressure chemistry. 

'White' transgenics refers to production in the chemical industry and 
materials processing. 'Grey' transgenics refers to add-on purification, site 
clean-up and mining technologies, 'green' transgenics to plants, 'red'
transgenics to medical and pharmaceutical applications. 

Benign substitution of hazardous chemicals for more low-impact substances. 
Biofeedstocks replacing petrol to a certain extent as a raw material.

New materials which are simultaneously ultra-light and ultra-strong and thereby 
save larger volumes of conventional materials and energy.

Nanotechnology and micromachines which cause less environmental impact 
as compared to larger conventional machines and chemical production.

Sonar, photonic and microfluidic new analyses substituting for cumbersome 
conventional methods involving hazardous ingredients, and improving quality 
and performance of production.

In agriculture, introduction of sound ecological practices in combination with
high-tech precision farming and green transgenics which makes use of 
genetically modified organisms.

Global Diffusion of Environmental Innovations
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Why focus on technology rather than, say, environmental
awareness, ethics, behavioural changes, consumer practices ?    

Because
the industrial metabolism within nature‘s metabolism is carried
out within the operative subsystem of industrial society. 

This includes any activities (work) of material production and 
consumption, both in the formal and informal sector – which in 
modern society is technology-enhanced.

Industrial or modern society‘s operative system
= production and consumption of any kind
= world of work (formal and informal) 
= technology-enhanced work
= techno-system.

Global Diffusion of Environmental Innovations
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Product chain = chain of production = chain of consumption
= supply chain = value chain = division of labour

representing society‘s operative subsystem
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Thesis 2

The most effective pre-condition of eco-innovation is 

smart regulation, particularly concerning environmental

performance standards.



Joseph Huber, Martin-Luther-University Halle

Thesis 2  cont.
Smart regulation / Environmental performance standards

Empirical testing carried out by Esty and Porter reveals that 
- stringency of environmental standards
- sophistication of the regulatory structure, and 
- strictness of regulatory enforcement 
are the single most important factors for enabling eco-innovation and 
determining environmental performance (Esty/Porter 2005 412).

Among those who also have stressed the importance of regulatory standard 
setting for environmental innovation are Ashford (Ashford/Ayers/Stone 1985; 
Ashford 2005) and Porter (Porter/van der Linde 1995). 

Smart regulation is the opposite of a bureaucratic command-and-control type 
of regulation which typically entails cumbersome application procedures, and 
often presents a meticulous prescription of 'best available' technologies which 
must be implemented. There is consensus on the policy ideal of simply setting 
the targets and leaving the problem of coping with the task to individual actors 
(Hemmelskamp/ Rennings/Leone 2000). 

Global Diffusion of Environmental Innovations
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Thesis 2  cont.
Smart regulation / Environmental performance standards

Smart regulation, however, is not anti-government. Its main feature 
is appropriate performance standards in contrast to best-available-
technology standards and procedural standards.  
'While a technology-based standard will provide little incentive to innovate, 
a performance-based measure will provide strong incentives for innovation 
and diffusion of technologies which achieve given environmental standards 
at lower financial cost' (Johnstone 2005 22).

Furthermore, smart regulation does not necessarily imply financial 
instruments of environmental policy (taxes, fees, fines, subsidies), 
misleadingly also called market-related instruments. In fact these are 
more often reminiscent of a centrally-planned economy. 

Global Diffusion of Environmental Innovations
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Thesis 3

Environmental innovation takes place in lead markets of

pioneer countries.

During the stage of market introduction – when the transition from the 
engineering stage of R&D to regular production and use of a technology is 
made – an innovation needs the creation of a lead market. In most cases a 
lead market is a national market, in some cases a world-regional market.

A lead market comes into existence where an innovation is successfully 
introduced into regular use for the first time on a large-enough and growing 
scale, thus defining what eventually can become the dominant design and 
the global standard when the innovation subsequently becomes 
internationally adopted (Beise/Rennings 2005a+b, Jacob et al. 2005). Lead 
markets emerge in pioneer countries (Jänicke 2005, Jänicke/Jacob 2004). 
Main actors are progressive government, pioneering science and technology 
(S&T), and pioneer companies. 
There may be several different countries and companies pioneering a new 
technology in an innovation contest.

Global Diffusion of Environmental Innovations



Joseph Huber, Martin-Luther-University Halle  

Thesis 3  cont.
Lead markets / Pioneer countries

Examples: 
- Mobile telephony was first widely adopted in the Nordic countries. Nordic 

companies (Nokia, Ericsson) served the first mobile-phone mass market.
- US companies (IBM, Microsoft, Intel) led the adoption of the PC.
- Japan was the lead market in desulphurisation technology in the 1970s. 
- Denmark was the pioneer country and eventually became the lead market 

for wind turbines since the mid-1980s
- Japan, closely followed by the US, was the lead market for catalytic 

converters in motor cars in the 1970s.
- The US and Germany were the lead markets for replacing phosphates 

with zeolites in detergents in the 1980s.

Global Diffusion of Environmental Innovations
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Thesis 3  cont.
Lead markets / Pioneer countries

If a lead market is successfully set up, this demonstrates the advantages 
and practicability of an eco-innovation. Other countries will then consider 
adopting it. 

Examples:
Sweden and Finland have been the lead markets for chlorine-free pulping 
in the 1980-90s. Other industrial countries with pulp and paper industries, 
particularly the US and Canada, also Austria and Germany, adopted the 
innovation within a couple of years, followed thereafter by Brazil and 
developing countries in South-East Asia. 

Denmark, as the pioneer country for wind turbines since the mid-1980s, 
was followed by Germany since the 1990s, thereafter by the US and Spain, 
and of late by India.

Pioneer countries are found among the more advanced economies. Early 
adopter markets were hitherto located in the triad North America–Western 
Europe–Japan. Now they increasingly include newly industrialised and 
transition countries.

Global Diffusion of Environmental Innovations
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The Importance of National Innovation Systems

TEIs and national lead markets emerge and grow out of national 
innovation systems (certainly with international network connections) 
(Nelson 1992, Albach 1993). With regard to TEIs the defining actors are 
- national government, 
- national science and technology (S&T), and 
- nationally-rooted innovative companies.

Role of Consumers/End-users in Private Households

Citizens initiatives and consumer organisations can also be considered 
to be part of a national innovation system; not always intentionally but as 
a matter of fact, in that they influence government as well as corporate 
policies. Equally, end-user and consumer demand can have an 
important selective effect on the development and diffusion of TEIs (cf. 
Spaargaren 2003, OECD 2002). Consumer demand, however, neither 
invents nor produces supply items; its effect is selective. 

Global Diffusion of Environmental Innovations
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Role of Consumers/End-users in Private Households   cont.

Private consumers are not involved in setting up innovative technology 
life-cycles. Nor are consumers, seen from a chain-analytical perspective, 
in the position of focal actors who have the means to influence an entire 
product chain, and who can thus implement effective chain management
(Wolters 2003, Seuring 2004a+b). 

Normally, focal actors are large producers or retailers of end-products 
such as aircraft and car companies, oil companies, power stations, 
producers of detergents, paint, pharmaceuticals, office and household 
appliances, etc. These are the players who to an important extent 
simultaneously exercise demand-power upwards and supply-power 
downwards the chains, thereby controlling supply-side push by 
technology developers, investors and producers as well as the choices 
available to cover end-user demand.

Global Diffusion of Environmental Innovations
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Thesis 4

Despite globalisation, smart environmental regulation and

eco-innovation remain dependent on individual pioneer countries.

International policy regimes most often are not suitable points

of departure for developing TEIs.

Global Diffusion of Environmental Innovations
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Thesis 4  cont.
Environmental regulation and technological eco-innovation 
dependent on individual pioneer countries

Most important globalisation trends of the recent past are growing numbers and 
extent of

- agreements under international law
- transnational chains of manufacturing and product development
- transnational R&D or S&T markets and networks
- exposition (and dependency) of companies/nations to world-trade.

It remains questionable, however, whether this justifies hypotheses of
- a diminishing role of national government
- even the obsolescence of national sovereignty and the nation-
state.

Might not just the opposite be true ?  
A more complex and more integrated world-system will reinforce
the nation-state and the role of national government.

Global Diffusion of Environmental Innovations
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How can globalisation, with regard to the world-system, be interpreted? 

As a completely new structuration of the world-system (discontinuist
interpretation according to Mol 2001) ?

Or is it another step in the unfolding and upgrading of the world-system 
(continuist interpretation) ?

I hold the view that globalisation is another stage of structural unfolding and 
upgrading in the ongoing development of the world-system, based on an 
understanding of continuing change which does not necessarily represent a 
smooth, linear sequence of small steps, but also includes setbacks as well 
as cyclical patterns entailing recurrent crises, disruption and turmoil.

Many actors contribute to creating social change, including global 
change, and all actors have to readapt to it, not least the nation-state
and national government – and they do it in order to maintain or even
strengthen their position.

So one can expect, as one final effect of current globalisation proces-
ses, that the pivotal role of nation-states and national governments in 
the ongoing development of the world-system (Stein Rokkan) will be
confirmed and reinforced.

Global Diffusion of Environmental Innovations
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Don’t confuse the

- alleged decreasing role of nation-state and national government, and

- supposed transition from government to governance (‘governing 
beyond government’ as a multi-level co-operative endeavour of 
government, industry, and civil-society bodies). 

The idea of multilevel governance is not inherent in globalisation 
(even though the two have been mingled in the Rio process). It re-
presents a contemporary current in the Western world which favours 
participatory democracy, combined with a lessened esteem for liberal 
democracy based on actor autonomy. 

Participatory democracy is aimed at collectively binding rules and 
restrictions. If seen as an end in itself, it will result in bureaucratic 
centralism of corporatist and statist regimes. Pervasive government 
activities of all kinds are now more expanded than ever, and there are 
continued high levels of government expenditure. Both regulation and 
money give a high degree of (national) government control over corporate 
and private actors. People's condition often resembles that of dependent 
clientship rather than sovereign citizenship.

Global Diffusion of Environmental Innovations
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Nationalism in fact growing
Nationalism, as predictable by modernisation theory, is strongly
intensifying in new industrial and developing nation-states, and a 
certain degree of re-nationalisation has of late also emerged in 
more advanced countries.

Big nation-states and governments in fact dominating global arena
It is big nation-states of continental size or importance which determine 
world politics (including UN politics), particularly the USA, China, 
Russia, Japan, one or another of the EU-states, India, Brazil, and an 
additional number of nation-states.

Global Diffusion of Environmental Innovations
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EU’s state-like umbrella-structures are a singular partial exception
to the lack of international governance.

80% of regulation in agriculture and environmental policy, 65% in 
transport, 20% in work and welfare originates in Brussels, mostly in 
the form of EU-directives (Plehwe 2007). 

So there is to a large extent a common environmental policy within the 
EU, much as there is a common-market policy. To this extent the EU 
can be seen as a world-regional umbrella-state structure.

Other world-regional organisations, however, such as the NAFTA, 
MERCOSUR, ASEAN, etc. are mere trading zones in no way compa-
rable to the state-like umbrella-structures of the EU. 

Global Diffusion of Environmental Innovations
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The Rio process and UN-led endeavours in other policy fields

undoubtedly contribute to developing international law, but very slowly 
so and with frequent setbacks. For the rest they are exercises in diplomatic 
deliberation. This is valuable in that it will achieve some degree of common 
orientation and agenda-setting. 
But global governance this is not - maybe not yet, maybe never. 

For example, the Kyoto Protocol on the basis of the Rio Convention on Climate 
Change for limiting the emission of greenhouse gases 
- is not being supported by the newly industrialised and developing countries
- neither has it been ratified by a number of advanced countries, and 
- is being poorly implemented by those who did. 

Implementation deficits of international agreements are in fact notorious (because 
of unbalanced burden-sharing, too many countries opting out, and a lack of 
enforcement and sanctions). 

The fate of international agreements rests solely on the goodwill of each signatory 
government, while those who have not signed up do not care too much anyway. 

Global Diffusion of Environmental Innovations
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Consequence:

International environmental policy regimes may help to 
- orient towards common goals
- clarify national property rights
- standardise or ban certain practices, especially in nature conservation 
and resource regimes. 

However, none of these conventions has made any tangible contribution to 
eco-innovation. (The Montreal Protocol on the ban of CFCs is an exception. It 
has a continued effect in favour of substituting for such substances). Normally, 
the effects, if any, of international environmental agreements on technological 
innovation remain hard to attribute. Thus they are not a suitable point of 
departure for developing eco-innovations. 

For the foreseeable future, environmental standard-setting will remain a 
national endeavour, and
eco-innovation will continue to depend on individual national governments 
to prepare the ground for the emergence of a national lead market for a 
new technology which may stand the test of innovative competition and 
then eventually be adopted by other countries.

Global Diffusion of Environmental Innovations
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Examples regarding legislation and regulatory innovation:

Germany's Renewable Energy Sources Act
All electricity from any hydro, wind, solar and biomass source must 
at any time be bought by grid operators at a fixed price.

There is some justified criticism: Consumer pays the bill = hidden tax; 
uncertainties as to whether all of these sources will be ‘energies of the future’; 
law may resemble a centrally-planned economy rather than an open-market 
approach (which is admittedly difficult in an oligopolistic sector).

The law has stimulated manifold generic and incremental innovations 
in biomass, wind and solar power, and strong growth of national 
industries in the field. These are also expanding abroad, while foreign 
companies operating within the country are equally profiting from the 
boom. At the end of 2006 47 countries had adopted the model. 

Global Diffusion of Environmental Innovations
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Examples regarding legislation and regulatory innovation:

Japan's frontrunner approach
Government-controlled benchmarking of fuel and electricity 
consumption, requiring the laggards to catch up to the leader 
within five years or else be expelled from the market. 

Again this is typical of centrally-planned economy rather than 'smart' 
regulation, but so far it has fostered energy efficiency in motors and 
electrical appliances. 

China adopting pieces of foreign legislation
China has of late adopted a number of elements of two EU-directives 
on hazardous substances in products, and take-back of disused 
e-products. 
The reasons behind this are foreign trade interests, but also increased 
awareness of aggravating environmental problems in China.

Global Diffusion of Environmental Innovations



Joseph Huber, Martin-Luther-University Halle

Thesis 5

Transnational companies are part of national innovation

systems and play an important role in the creation and 

global diffusion of eco-innovations.

Large transnational corporations (TNCs) as well as medium-sized inter-
nationally active companies are the most important operative agencies 
of pioneer countries.

In-depth studies of lead markets (Jacob et al. 2005) reveal two factors 
always present in eco-innovation: 
- performing companies, in combination with 
- public agencies with a clear policy agenda and an appropriate mix of 
policy instruments (pp.229). 

Global Diffusion of Environmental Innovations
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Thesis 5  cont.

Transnational companies of central importance part of national  
in the creation and global diffusion of eco-innovations.

Internationally active companies fulfil their role in the global diffusion of 
technology and eco-innovations by way of 

- foreign trade

- international co-production and co-development of products

- global outsourcing

- world-wide licensing.

Global Diffusion of Environmental Innovations
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Many companies are now 
'world companies', i.e. the 
bigger part of their turnover and 
profits come from abroad as the 
majority of their jobs and assets 
are located abroad. 

Nevertheless, 'transnationals' 
retain a firm national embodi-
ment (Doremus/Keller/Pauly/ 
Reich 1998). 

Conversely, national govern-
ments and public opinion con-
sider TNCs to be 'theirs' in the 
sense of their belonging to a 
nation's assets and being of 
public interest.

Global Diffusion of Environmental Innovations
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Certain statistics liken TNCs to states by comparing corporate turnover with 
national GDP. This, however, is lumping together totally different things. 

Global Diffusion of Environmental Innovations

For functional reasons companies and governments cannot take over each 
others role. 

The relationship between government and companies keeps changing and 
there are temporary shifts in the balance of power. But throughout the history 
of the modern world-system they have relied on each other.
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The message of foreign direct investment FDI

The scope of most 'global players‘ is far from being global. It remains confined 
to a particular range of countries. 

Developing countries together receive only 16% of world FDI.
China alone receives another 12% (UNCTAD 2006).

90% of FDI in triad countries comes from other triad countries. 

As a result, 'global players' act as promoters of industrial development, 
technology transfer and innovation in so far as they deal with partners in 
advanced and newly industrialising countries; 

this is to a much lesser degree true, however, with regard to partners in 
less developed countries.

Global Diffusion of Environmental Innovations



Joseph Huber, Martin-Luther-University Halle

Thesis 6

Environmental innovations do not easily trickle down 

the hierarchy of the world-system. 

Leapfrogging and tunnelling-through is possible, but limited.

Global Diffusion of Environmental Innovations
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Industrial Development and Global Stratification
according to Michael Porter

Global Diffusion of Environmental Innovations
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World-system model according to Jeffrey Sachs  
Core innovators – Technology diffusers/re-exporters – Technologically excluded
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Global Diffusion of Environmental Innovations

The technological diffusers 
represent 65% of the world 
population, the technologically 
excluded nations 20%. 

The core innovator nations still 
hold 94% of all patents issued 
each year whereas their share 
of the world population is 15%. 

The core-innovator nations are 
still home to 98% of the world's 
top-1000 technology companies, 
i.e. those that spend most on R&D 
and apply for most patents (OECD 
2006 32, iwd 2007,no.2,4). 
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Uneven Development 

The main barrier to the transfer of technology and skills from more 
developed countries to less developed ones consists of restrictions and 
incompatibilities caused by uneven development between and within 
nation-states. 

Uneven development = transitional co-existence of traditional elements 
fading away, and modern elements on the rise in one nation, resulting in 
modernity differentials between 
- progressive and conservative social milieus 
- advanced and backward sectors
- centres and peripheries. 

The term can also be applied to modernity differentials between nations 
at different general levels of development. 

Global Diffusion of Environmental Innovations
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Necessity of co-relational und co-directional development of 
institutions and functional subsystems 

A country without sufficiently developed 

- cultural and political coherence
- state-society synergy on the basis of developmental politics rather 
than predatory ones (Evans 1995)

- legal, administrative, financial capacities 
- S&T capacities

will not be able to successfully adopt complex new technology.

In view of the structural differences regarding the development stage 
of the nations in the world-system, eco-innovations and best 
environmental practices cannot be expected to spread from advanced 
lead markets immediately throughout the world.

However, developing countries can profit from leapfrogging and 
tunneling-through.

Global Diffusion of Environmental Innovations



Joseph Huber, Martin-Luther-University Halle

Leapfrogging 

Leapfrogging means leaving out one or two generations of technology 
and directly adopting the latest generation. 

Examples
A developing country building up a steel industry will not have to start 
with the pre-industrial crucible and the 19th century Bessemer pro-
cess, nor will it have to adopt the open hearth process from the first 
half of the 20th century. It can start with the basic oxygen process
which has been available since the middle of the 20th century, or it 
may introduce the electric arc furnace which is now state of the art. 

Another contemporary example is the adoption of mobile-phone 
networks in developing countries without a previously installed full-
scale fixed-line network.

Global Diffusion of Environmental Innovations
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Tunneling-through 

As a result of such leapfrogging, developing countries are capable of 
tunnelling-through. 

Tunneling-through refers to the long-term learning curve of 
eco-efficiency as measured by coefficients of the use of energy, 
resources and sinks, i.e. environmental intensity per unit product. 

Tunnelling-through means that countries which develop later do not 
need to climb to the same heights of intensity of energy and materials 
use and emissions than did countries that were earlier.

Global Diffusion of Environmental Innovations
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Global Diffusion of Environmental Innovations
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Tunneling-through on the basis of technological leapfrogging

Global Diffusion of Environmental Innovations
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Leapfrogging and Tunneling-through 

Leapfrogging is about externally acquired technology. Innovation is 
about endogenous potential.

Nation-states cannot 'leapfrog' from the beginning through to the end 
of their development cycles, 'tunnelling through' all the experiences of 
the learning curves involved. 

One cannot escape going through one's own development. A country 
cannot 'leapfrog' 
- the build-up of a modern mindset and culture
- a sufficiently coherent national identity
- not-too-corrupt effective government and business management
- a respectable legal and judicial system
- middlingly efficient markets, monetary and financial institutions, 
- professional and technological talent in sufficient numbers. 

Technological leapfrogging and tunnelling-through can only be done 
to the extent to which these necessary components of modernisation 
have been achieved.

Global Diffusion of Environmental Innovations
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Conclusions

It is national rather than global governance that makes real progress 
regarding the development and diffusion of TEIs. Global innovations 
are of national origins. 

The main actors in environmental policy and innovation even in a
globalising world are nation-state governments and nationally-based 
innovative industries rather than international agreements and global 
bodies such as UN institutions or world-regional alliances, with the EU 
being a partial exception; 
and rather than consumers/end-users in private households.

Specific pieces of regulation and new technology are developed and 
implemented by one nation or nationally-rooted industry, or a couple of 
nations or companies in an innovative contest, and are thereafter 
adopted by other nations who have the means and capacities to do so. 

Global Diffusion of Environmental Innovations
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Conclusions cont.

Modernity differentials between and within nation-states caused by 
uneven development hinder the global diffusion of TEIs. 

Sustainable development on the basis of TEIs can ultimately be achieved 
on a global scale. But ecological modernisation will take more time than 
seems to be admissible in the face of perceived problem pressure
regarding climate change, loss of biodiversity, freshwater shortage, 
desertification, ...

On the one hand, advanced and emerging economies (the bigger part of 
the world today) have developed the capacities for adopting advanced 
technology. The technologically excluded have become a shrinking 
minority. On the other hand, important TEIs, e.g. significant progress 
towards a clean energy base and new vehicle propulsion technology, 
have repeatedly been delayed in present-day core-innovator countries. 

It takes decades for both advanced and less developed countries to 
modernise and make substantial progress. Even the more advanced 
nations in the present world-system are in early rather than later 
stages of ecological modernisation.
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