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The hydrogen economy is a potential part of the sustainable energy futures in which the 

hydrogen is produced from the clean resources and used as an energy carrier. Switching to 

the hydrogen energy necessities infrastructural changes pertaining to the production, 

transportation, distribution, and end user appliances and this also necessities changes in the 

regulations, practices et cetera. Therefore, this diverse framework is defined as the ‘hydrogen 

economy’ (Marbán and Valdés-Solís, 2007) and it could be identified as a socio-technical 

system (McDowall, 2014) as it comprises dimensions such as the social, technical, and 

economic together.  

The transition in the technology points out a shift from one configuration of a socio-technical 

system to another, however this is beyond a mere replacement of a technology with a new 

one, since the system elements are aligned and linked to each other, in other words, 

‘infrastructure’ and ‘regulations’ etc. are shaped in accordance with the ‘existing technology’ 

(Geels, 2002). The dissertation argues that the hydrogen energy transition is a socio-technical 

transition phenomenon and understanding the actors and their interrelations in the socio-

technical system and regime aids in decision making processes for a sustainable energy 

future. The aim of the dissertation is to explore the opinion of the UK industry about switching 

to the hydrogen energy.  

In terms of infrastructure, the energy transition occurs with the hydrogen distribution projects; 

for example, HyNeT North West conceptual project (Train, 2018) and H21 Leeds City Gate 

project (NGN, 2016) plan to deliver hydrogen to the consumers comprising the industrial 

consumers, and it’s beyond a change in the technology, therefore challenges, uncertainties 

and thresholds for the transition were explored from a socio-technical system transition 

perspective. A conceptual framework comprising a fieldwork and the multi-level perspective 

(MLP) theory was developed. The fieldwork was carried out by semi-structured interviews with 

ten companies from the existing socio-technical energy regime in the UK industry: companies 

from the energy supply chain, energy consumer companies, the energy infrastructure 

developers and the consulting companies. The fieldwork data was classified into economic, 

environmental, regulatory, social, and technical dimensions, and also the key actors in the 

socio-technical regime transition, and estimations of the respondents for the steps to the 

hydrogen economy were given and these were analysed with the socio-technical system 

transition approach. Thereafter, these were evaluated with the MLP theory. 

The main challenge for the transition to a proper hydrogen economy, in a nutshell, is the need 

for the significant quantities of cost-efficient and low carbon hydrogen. Regarding the economic 

dimension, the cost was found as one of the important factors for the socio-technical regime 

transition. Energy is consumed to produce hydrogen; as today the hydrogen is mainly 

produced via steam methane reforming (SMR), this makes the hydrogen more expensive than 

the natural gas. However, water electrolysis consumes electricity and it’s not competitive with 

the SMR, the innovation for the water electrolysis technology may improve the competitiveness 

of it. There are also technical limits, the water electrolysis systems are in general small-scale 

applications and in addition to this, probably the surplus capacity of the renewables could not 

meet significant amounts of hydrogen need for the hydrogen economy as the main source. 

Thus, it’s understood that the hydrogen will be produced via reforming technologies comprising 

the SMR until the water electrolysis become more competitive. 

The current socio-technical regime was found as the natural gas socio-technical regime 

depending on the MLP. The hydrogen distribution projects in the UK therefore show the 

transition in the infrastructure and it’s related to the socio-technical system. 100% hydrogen 

and the hydrogen-natural gas mix usage approaches can be seen in these projects. 100% 



hydrogen usage necessities more conversions in terms of pipeline network and end user 

appliances. On the other side, hydrogen-natural gas mix, depending on the fraction of the 

hydrogen, could be used in the existing natural gas pipeline network, and therefore, the existing 

industrial end user appliances could be used with some modifications.  

In regard to the social dimension, the public acceptance is associated with the safety aspects 

of the hydrogen. This is also related to the technical dimension. The hydrogen distribution 

projects explore the theoretical safety aspects in practice. Regarding the MLP, this points out 

the niches, because the conversion of the pipeline network is an innovation. The application 

of the Carbon Capture, Usage and Storage (CCUS) and the hydrogen compatible end user 

appliances are the other innovations. On one hand, there’s not any significant technical 

challenge, on the other hand innovations and tests are needed for understanding the 

compatibility of the natural gas networks for the hydrogen.  

The environmental dimension is related to the climate change and the climate change 

mitigation related regulation, the Climate Change Act (2008). The Climate change corresponds 

to the landscape development from the perspective of the MLP which influences the existing 

socio-technical regime.  

The regulatory dimension is related to the regulatory framework for the hydrogen energy 

systems, carbon capture, and gas quality specifications; the study findings show the need for 

the development for regulatory framework. Besides this, the procedures for the usage of the 

hydrogen in different sectors are also related to this dimension. In fact, according the MLP the 

socio-technical regime is the formal, normative, and cognitive rules pertinent to actors; in that 

sense the regulatory dimension points out the socio-technical regime.  

Depending on the field work results, the key actors are, in the first place the Government, and 

in the second place the companies related to existing socio-technical energy regime; the 

natural gas suppliers, transportation and distribution companies. While these companies are 

the actors for the existing socio-technical regime, the technology developer companies (e.g. 

end user appliance manufacturers) are the niche actors, however, some niche actors such as 

the hydrogen and CCUS technology companies work with the energy companies from the 

existing natural gas socio-technical regime.  

The transition occurs towards a ‘transitional hydrogen economy’ (Wells et al., 2011), in other 

words, hydrogen-carbon economy in which the hydrogen is produced from the natural gas and 

this is the step before a sustainable hydrogen economy. The respondent’s estimations for the 

transition to a proper hydrogen economy change between ten to thirty years in average. These 

estimations are useful to understand the applicability of the MLP for the future energy 

transitions and for the decision-making processes; the transition resembles to the 

‘reconfiguration pathway’ of the MLP (Geels and Schot, 2007) and this helps to predict the 

transition trajectory. Ultimately, depending on the evaluation of the current transition, the MLP 

was found useful to understand both actual transitions and the possible energy futures. 
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