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The green-hydrogen sector has created considerable expectations in the Global South about export-oriented
development and industrial path creation. However, whether and how these expectations are really material-
izing requires further scrutiny. This article develops a conceptual approach that we call governance of future-
making. Thereby, we want to understand how actors try to coordinate their expectations about future eco-
nomic development in different contexts and across scales over time. We conceptualize the emergence of new

regional development trajectories as resulting from the use of governance instruments with an increasing
bindingness, which reflect the interplay between governance of and by expectations. Based on this approach, we
analyze and compare green-hydrogen activities in Namibia and South Africa. We find that future-making is
becoming more binding in both countries but has not resulted in path creation yet.

1. Introduction

Green hydrogen is an energy carrier made from renewable electricity
and water in electrolyzers, which can replace fossil fuels in industrial
processes, transport and heating. Although green-hydrogen production
and use face technological challenges and are still far from being cost-
competitive with fossil fuels (IRENA, 2020), green hydrogen has
become an object of future-making, and focus of new path creation in
various countries around the world (Scholvin & Kalvelage, 2025). As an
emerging field of innovation and economic activity, green hydrogen is
an interesting case for studying the associated governance structures
and how they develop over time.

Whereas expectations are high, the green-hydrogen industry has not
effectively resulted in path creation in the form of large-scale production
yet.! So-called grey hydrogen, produced from natural gas and other
fossil fuels, still accounts for more than 99 % of hydrogen production
today and is primarily used in the (petro-)chemical industry (IEA,
2023b, p. 14). Moreover, most green-hydrogen production projects
worldwide are in early stages of development and only few projects,
which account for 4 % of expected hydrogen production capacity by
2030, have reached a final investment decision (FID) (IEA, 2023b). The
development of large-scale projects, from feasibility and engineering
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studies to operation requires four to eight years (Engelmann & Rohr-
meier, 2022). This means that FIDs are an insufficient indicator for
analyzing the development of the green-hydrogen industry, in contrast
to associated future-making practices i.e., activities that aim to turn
visions and expectations into matters of fact (Miiller-Mahn, 2020).
While green hydrogen has become the preferred solution to decar-
bonize hard-to-abate industrial sectors in Europe and elsewhere, do-
mestic production is unlikely to deliver the required quantities in some
countries in the Global North where demand for green hydrogen is ex-
pected to be large, such as Japan and Germany. At the same time, it is
widely acknowledged that green hydrogen produced in suitable Global
South locations is going to be cheaper than production in most northern
countries. Therefore, green hydrogen and its derivatives are envisioned
as internationally traded commodities produced in various locations
across the globe (van de Graaf et al., 2020). This raises the question of
how the supporting multi-scalar governance structures are developing.
Green-hydrogen futures have gained traction in Namibia, South Af-
rica and other Global South countries, because they promise foreign
direct investment (FDI) and economic development, e.g. through green
industrialization (Dorn, 2024; FEicke & De Blasio, 2022; Scholvin &
Kalvelage, 2025). At the same time, there are already discussions on how
international green-hydrogen trade might lead to green extractivism and
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neocolonialism (Gabor & Sylla, 2023; Kalt et al., 2023), and also land-
use conflicts, and water scarcity (Tunn et al., 2024). However, it is
still uncertain whether the industry will materialize in the first place,
given the increasing implementation gap between project announce-
ments and investment decisions (Odenweller & Ueckerdt, 2025). Espe-
cially against the background of past hydrogen hypes (Bakker & Budde,
2012) and disappointed expectations about the emergence of an export-
oriented biofuels industry in Africa (Gasparatos et al., 2015; Ponte,
2014; Ponte & Birch, 2014), the disparity between visions and expec-
tations on the one hand, and their materialization and path creation on
the other hand, deserves particular scrutiny.

Against this background, this article focuses on what we call gover-
nance of future-making, meaning the coordination of actors, interests
and institutions to turn expectations into path creation. We argue, first,
that future-making leads to path creation when its governance becomes
(more) binding over time, especially when investments are being real-
ized. We therefore propose to scrutinize future-making governance in-
struments in regard to their bindingness to gain insights into the
relationship between future-making and path creation. Second,
following the literature on path creation, we argue that governance of
future-making is contingent upon contextual conditions and the agency
of actors in multi-scalar governance structures.

Focusing on future-making and path creation provides an interesting
starting point that adds new insights into two - so far not
connected - literatures. While the impact of visions of, and plans for, the
future has long been neglected in literatures on new path development
(Hassink et al., 2019, p. 1638), there are now various calls to integrate
the role of expectations, imaginaries and other ideational concepts, or
more generally “futures” and forward-looking perspectives, into past-
oriented research on regional economic development (Benner, 2024;
Gong, 2024). In our view, the future-making perspective is particularly
well-suited for this purpose because it focuses on the actors and practices
that aim to turn future possibilities into path development (Purwins,
2022). Furthermore, very few authors have yet applied the path creation
concept to the Global South context (Mlilo et al., 2024). Therefore, we
explore these issues by looking at South Africa and Namibia, two
countries pioneering green-hydrogen futures and production with
similar visions, but different contexts for, and experiences with,
hydrogen, and address the following empirical research question:

How is the governance of green-hydrogen future-making in Namibia
and South Africa developing over time and moving towards path
creation?

To answer this question, the article is structured as follows: In the
next section, we develop the governance of future-making approach. In
the methodology section, we present our case-study contexts and
explain the empirical methods, before three analytical sections follow.
First, we analyze the governance of green-hydrogen future-making in
Namibia and then in South Africa. Afterwards, we compare the two cases
and examine how they are related. In the conclusion, we discuss our
arguments and point out future research directions.

2. Governance of future-making: conceptual thinking and the
case of green hydrogen

To develop our understanding of the governance of future-making,
we introduce the distinction between governance of and by expecta-
tions as first conceptual element (2.1). Governance instruments of
varying bindingness are the second conceptual element, and we argue
that future-making leads to path creation when the used governance
instruments become (more) binding over time (2.2). To sustain our
argument that governance of future-making is contingent upon
contextual conditions and the agency of actors in multi-scalar gover-
nance structures, we then reflect on the contexts in which path creation
takes place (2.3).
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2.1. The governance of and by expectations

Governance of future-making includes the coordination and politics
of expectations and underlying imaginaries among various actors (Eaton
et al., 2014; Hielscher & Kivimaa, 2019; Longhurst & Chilvers, 2019).
Empirical research on future-making practices often focuses on specific
actors, such as global consultancy firms (Miiller-Mahn, 2020), urban
communities (Bunnell et al. 2018), entrepreneuring practitioners
(Thompson & Byrne, 2022) or digital platforms (Schneider & Losch,
2019). These actors have different capacities to change — or establish
new — expectations and institutions, and hence contribute to future-
making and path creation. Since governance can occur at different
levels or scales, from local to international, an analytical distinction can
be made between top-down and bottom-up forms of governance. While
the former are driven by, and serve the interests of, actors at higher
scales (such as the national and international), the latter work in reverse
(Gong, 2024).

In the literature on expectations, Konrad and Palavicino (2017)
distinguish between governance of and by expectations. Governance of
expectations refers to “how expectations are ... coordinated among in-
dividuals, organizations, communities and arenas” (2017, p. 192). By
contrast, governance by expectations focuses on how expectations
“contribute to coordinating actors, and shaping strategies and institu-
tional arrangements” (2017, p. 192), thereby directing attention to how
“expectations channel efforts into certain directions and contribute to
the emergence and stabilisation of socio-technical structures, institu-
tional arrangements and paths” (2017, p. 194). However, as Konrad and
Palavicino (2017, p. 189) argue, “governance of and governance by
expectation reflexively relate to and build on each other; a dynamic
which leads to governance patterns evolving over time”.

Both the governance of and by expectations have a geographical
dimension when the expectations of actors become associated with
certain places or regions, e.g., actors need to agree about the question
where development should take place. In this regard, future-making also
includes the development of “spatial imaginaries” (Chateau et al., 2021)
as outcomes of the governance of expectations. Spatial imaginaries
assign certain qualities or challenges to places, as the terms “green
hydrogen valley™ or “rust belt” exemplify. Once actors associate qual-
ities or challenges with certain places, spatial imaginaries become part
of the governance by expectations and can, for example, have an impact
on investment decisions.

2.2. Binding decisions and governance instruments in green-hydrogen
future-making

We argue that the governance of future-making moves towards path
creation when enough actors make binding decisions, because they in-
crease the likelihood of associated expectations becoming reality
(Konrad et al., 2016; Konrad & Palavicino, 2017). Decisions are binding
when alternatives are costly for the decision maker and other actors
involved in the governance of future-making. Binding decisions can
become costly financially, such as when sunk costs occur. The costs can
also be political, for instance when publicly proclaimed goals and targets
need to be fulfilled to avoid loss of reputation due to failed expectations
(Bakker & Budde, 2012). Moreover, expectations become increasingly
realistic once they are integrated into institutions, such as spatial
development plans or subsidy schemes (Konrad & Palavicino, 2017).
The more expectations are institutionalized, gain collective acceptance
and credibility, the more they bind actors, create a governance by ex-
pectations, and, eventually, the creation of a new path becomes realistic

2 Hydrogen valleys are envisaged to “include a complete hydrogen ecosystem
— a micrography of the hydrogen-economy vision; ranging from renewable
energy and hydrogen production to hydrogen transportation and enduse”
(Bampaou & Panopoulos, 2025, p. 2).
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(Konrad et al., 2016; van Merkerk & van Lente, 2008).

Binding decisions can be made by buyers and suppliers, infrastruc-
ture developers, financiers, domestic and foreign government entities,
financial institutions and international organizations. To further
examine the bindingness of decisions, as well as to understand the
associated interplay between governance of and by expectations and its
impact on path creation, we scrutinize different governance instruments
of future-making. As citizens and civil-society often lack the agency and
capacity to imagine desirable hydrogen futures as well as the implica-
tions of large-scale energy projects (Crootof et al., 2021; Eltham et al.,
2008), our overview focuses on governance instruments employed by
state and market actors and whether they represent more or less binding
decisions (Table 1).

Important governance instruments employed by state actors to sup-
port the realization of green-hydrogen futures are roadmaps, requests
for proposals, subsidy schemes and public contracts with investors as
well as supportive legislation, spatial development plans and zoning
(Cidell, 2011). Roadmaps as governance instruments with a low(er)
bindingness are policy documents, often developed top-down, that
outline a desired future development path and its benefits, and often
include spatial imaginaries in the form of annotated maps (cp. Fig. 1).
They intend to inform, and gain support from, the public, raise the in-
terest of market actors and include suggestions for future action
(McDowall, 2012; McDowall & Eames, 2006). In contrast, requests for
(investment) proposals and, as more binding governance instruments,
subsidy schemes and development funds directly address market actors,
especially firms and innovative entrepreneurs. Legal institutions (incl.
legislation, contracts and zoning) are among the most binding gover-
nance instruments of future-making. Especially contracts over subsidies
or investment, when fulfilled, actually turn possibilities into final in-
vestment decisions and thus matters of fact.

In addition to state actors, expectations can also be expressed by
business and other market actors, using additional governance in-
struments, such as market forecasts, business plans, technology pro-
jections (Thompson & Byrne, 2022), scientific prediction and
forecasting methods (Knappe et al., 2019), environmental and social
impact assessments (Strommer & Ormiston, 2022), newspaper articles,
feasibility and engineering studies, or in public and stakeholder partic-
ipation, such as workshops, and group discussions (Bal et al., 2021;
Stemerding et al., 2019). Some of these instruments have or gain more
authority than others, and, hence can shape expectations and resulting
governance structures (Hielscher & Kivimaa, 2019). For example, mar-
ket forecasts, business models, technology and scientific projections are
important bases for, and governance instruments of, business and
eventually investment decisions. Public and stakeholder participation
processes, e.g., in environmental and social impact assessments, give
voice and, if mandatory, power to citizens and civil society, thus inte-
grating them into the governance of future-making.

2.3. Path creation and the role of expectations and context

Future-making offers a perspective on how expectations, visions, or
imaginaries are not only constructed, but also put into practice, thereby

Table 1
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— potentially — leading to the creation of new development paths. In
comparison, path creation refers to “the emergence of new development
trajectories in a region based upon the growth of new industrial sectors
or new products, techniques and forms of organisation” (MacKinnon
et al., 2019, p. 3). Green-hydrogen production and associated green
industrialization are prime examples of path creation, because the
green-hydrogen industry represents an industry that is new to the world,
as reflected in its miniscule contribution to global hydrogen production
(Njgs et al., 2024).

While path dependency and windows of locational opportunity are
important concepts in the literature on path creation and development
(Hassink et al. 2019), the role of visions and expectations of the future
has only recently been introduced by Steen and Hansen (2018; also see
Steen 2016). They argue that shared expectations and visions create
legitimacy and can be “generative” as they can attract stakeholders “to a
new path” and motivate them to invest in it (Steen, 2016, p. 1611).
Furthermore, Steen emphasizes that the “particularities of new paths
will ... be context specific” (2016, p. 1608) and discusses the dynamics
between path creation and established paths. While “old paths may
provide assets and resources relevant to different paths” (2016, p. 1608),
their institutions and incumbent actors can also constrain path creation.
Context thus refers to the “legacy of actions undertaken in the past” (R.
Martin & Sunley, 2006, p. 403), and to the organizational and institu-
tional environment of places (Steen, 2016).

Contexts, like the organization of the state or existing industrial as-
sets, are often place-specific and shape local development (R. Martin,
2010). However, as Hassink et al. (2019) argue, research on path de-
pendencies often over-emphasizes local endogenous sources of devel-
opment, while it plays down influences on local development
originating from larger scales, such as demand at the national or inter-
national scale (H. Martin et al., 2019). To develop a more comprehen-
sive understanding, they argue for a multi-scalar view of path
development, highlighting specifically “(1) non-local flows of knowl-
edge and other assets; and (2) the impact of national and supranational
institutional environments” (Hassink et al. 2019, 1639). Scale and scalar
relations are particularly relevant for the emerging international green-
hydrogen economy in the Global South, since green-hydrogen imagi-
naries often express hope for regional development based on foreign
direct investment (Dorn, 2024).

Building on these ideas and findings, we argue that understanding
the governance of green-hydrogen future-making and associated path
creation requires sensitivity to economic and political context. A
distinction can be made between contexts where green-hydrogen ac-
tivities can build on existing institutional structures and industries (like
in South Africa) and contexts where this is not the case (like in Namibia).
With respect to the first, “historically grown structural preconditions
produce probabilities for certain future paths” (Grillitsch & Sotarauta,
2020, p. 705), whereas “peripheral areas find fewer opportunities for
diversification or the creation of completely new growth paths” and “[u]
nrelated diversification is less likely but may have a greater
transformative power* (Grillitsch & Sotarauta, 2020, p. 705). Against
this background, we explore and compare the governance and gover-
nance instruments of green-hydrogen future-making in Namibia and

Important governance instruments of green-hydrogen future-making by their bindingness and (mostly) involved actors Own compilation.

Actor Market actors State actors

Bindingness

Low Market forecast; Technology projection Request for proposals; Roadmap; Spatial imaginary

Medium Business plan; Subsidy scheme; Development Fund; Spatial development plan

Engineering study
High Investment decision

Legislation; Public contract with investor (e.g. over subsidies, investment); Zoning regulation
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Fig. 1. Map of Namibia and South Africa with locations of envisioned and planned green-hydrogen projects and valleys Own design based on policy
documents and web research (Design: Martin Gref and Irene Johannsen). (For interpretation of the references to colour in this figure legend, the reader is referred to

the web version of this article.)

South Africa, and how they are related to each other. More specifically,
we analyze whether governance of and by green-hydrogen expectations
has led to binding decisions and thus new path creation in the two
countries.

3. Research context and methodology

Our empirical focus lies on Namibia and South Africa, two neigh-
boring countries in the Global South. Both countries, especially at their
Atlantic coasts, have a high natural potential for renewable-electricity
generation at their Atlantic coast (IEA, 2019) and have engaged in
developing green-hydrogen projects with the aim to export green
hydrogen to the EU. We chose the two countries following a diverse-case
comparison approach (Seawright & Gerring, 2008), particularly to un-
derstand how different political and economic contexts influence future-
making. Compared to South Africa with around 60 million inhabitants
on 1,200,000 kmz, Namibia has a small population (2.5 million) but
large area (820,000 km?), resulting in one of the lowest population
densities worldwide (Worldbank, 2024). Whereas South Africa has a
diversified economy with a comparatively strong industrial sector,
Namibia’s economy is dominated by mining, agricultural and tourism
activities, but both countries have well-developed financial sectors.
While South Africa has a multi-tiered political system with strong
provinces and large cities as economic centers beside the industrial and

political heartland around Johannesburg and Pretoria, political and
economic power in Namibia is concentrated in the capital. At the same
time, both have a colonial history and shared legacy of apartheid, and
are upper middle-income countries characterized by large socioeco-
nomic disparities and high unemployment rates, especially among
young people.

Regarding hydrogen activities, South Africa has a much longer his-
tory than Namibia. South Africa started to engage with hydrogen tech-
nologies, particularly synthetic fuels, to enable the production of fuels
from coal instead of oil already during Apartheid, to gain independence
from oil imports.> More recently, both the national and provincial
governments support green-hydrogen projects all over the country with
various initiatives, policies and partnerships (Table 2, Fig. 1).

By contrast, Namibia’s engagement with hydrogen began only in
2019/2020 and mainly focuses on green-hydrogen production and
export thus far (Table 2). To this end, the government issued a request
for project proposals in 2021, to develop a large-scale export-oriented
green-hydrogen flagship project in the South, near the town of Liideritz,
which has been awarded to the German-British Hyphen consortium

3 Synthetic Fuels have very similar technical properties as fossil fuels and,
hence, can substitute fossil fuels in conventional applications such as automo-
biles with internal combustion engines or airplanes.
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Table 2
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Timeline/History of (not only green) hydrogen institutions in South Africa and Namibia Sources: Referenced articles, policy documents and web research.

South Africa

Namibia

2007 Hydrogen South Africa (HySA), a technology innovation program — extended for
10 years in 2021 (Bessarabov et al., 2017)

2013 Energy partnership with Germany

2020 President appointed special advisor for green hydrogen

2021 Department of Science and Innovation (DSI) publishes first version of Hydrogen  Launch of Inter-Ministerial Green Hydrogen Council (GHC) (GH2

Society Roadmap (HSRM), following extensive stakeholder consultations led by =~ Organisation, 2023);

KPMG (Department of Science and Innovation, 2021a); Request for project proposals to develop large-scale green-hydrogen project near
DSI and partners launch Hydrogen Valley Feasibility Study Report (Department  Liideritz (NIPDB, 2021);

of Science and Innovation, 2021b); University of Namibia establishes Green Hydrogen Research Institute (
International Just Energy Transition Partnership with France, Germany, UK, Kangootui, 2021)

US and EU (Vanheukelom, 2023);

Northern Cape Province launches its Green Hydrogen Strategy (NCEDA, 2021)

2022 Department of Trade, Industry and Competition releases Green Hydrogen Hydrogen Partnership with Germany at COP 27:

Commercialisation Strategy for South Africa for public comment (Department ~ GHC launched its Green Hydrogen and Derivatives Strategy, sponsored by the
of Trade, Industry and Competition, 2022); German government (Ministry of Mines and Energy of Namibia, 2022);
National government starts to subsidize transformation of coal power plants into ~ Launch of SDG Namibia One sovereign wealth fund (Climate Fund Managers,
hydrogen power plants; 2022)

MoU between Northern and Western Cape Province to develop a hydrogen

corridor (Smith, 2022);

20 hydrogen projects are awarded Strategic Integrated Projects status (Planning

instrument to prioritize projects; according to Infrastructure Development Act) (

Department of Public Works and Infrastructure, 2022)

2023 Launch of SA-H2 Fund with Danish and Dutch support (DBSA, 2023) Feasibility and Implementation Agreement (FIA) for Hyphen project;
Special Advisor (see 2020) promoted to Green Hydrogen Commissioner with
his own office of experts, the Implementation Authority Office (Hyphen &
Government of Namibia, 2023)

2024 Strategic Environmental Assessment for Boegoebaai Project started (CSIR, 2024); ~ National government starts advocacy initiatives to increase public awareness of

First green-hydrogen projects receive environmental authorization (Alesbury, green hydrogen’s benefits;
2024; Enertrag, 2024) Feasibility Study Namibia-South Africa Pipeline underway (Namibia Green
Hydrogen Programme Office, 2024)
2027 Boegoebaai project production start (PRDW, 2022) Hyphen project production start (Hyphen & Government of Namibia, 2023)
(planned)

(Kalvelage & Walker, 2024).

We collected data about the context of, and activities in, the green-
hydrogen industry in South Africa and Namibia through explorative
web research, (online) participant observation of industry conferences,
and analyses of political documents. To study the governance of future-
making, we employed additional methods. After mapping important
actors and institutions (Table 2), we conducted interviews with these
actors and other stakeholders in Namibia and South Africa between
February and April 2023. In total, we conducted 43 semi-structured
interviews with stakeholders from government agencies, both national
(I_gov-nat) and local (I_gov-loc), financiers (I_finance), consultants and
other companies (I_comp-cons), business associations (I_bus-ass),
civil-society organisations and NGOs (I_cso-ngo), and researchers
(I_research) in Namibia (29) and South Africa (14). The data collection
approach also included site visits along the West Coast of South Africa
and Namibia, where the largest green-hydrogen projects of South Africa
and Namibia are being planned, and in the South African region
Mpumalanga, the industrial heartland of South Africa, where demand
for grey hydrogen is currently concentrated. In addition, we participated
in a German business-delegation trip to Johannesburg and Windhoek
organised by the Economic Development Agency of the German state of
Brandenburg.

To enhance the reliability and validity of our findings, we employed
both data and methodological triangulation (Flick, 2017). For data
triangulation, we interviewed a diverse range of stakeholders, repre-
senting various positions and perspectives within the field, to get a
comprehensive view. We increased reliability by using semi-structured
interviews and repeating key questions across different stakeholders to
identify consistencies and discrepancies in their responses. Additionally,
we validated the information obtained by cross-referencing data across
multiple data sources (websites, interviews, grey literature), ensuring
congruence and reinforcing the robustness of our results.

Reflecting on our positionality as German researchers within the
hydrogen sector in general, as well as the post-colonial context of

Namibia, in particular, we are aware that Germany - or rather parts of
German industry — could potentially benefit from the development of
export-oriented green-hydrogen projects in the Global South. However,
we are sceptical about the feasibility of export-oriented green-hydrogen
projects and believe that due to the high transport costs, the local (in-
dustrial) use of renewable energy (and potentially also) green hydrogen
should be prioritized (Samadi et al., 2023). Despite our scepticism, our
positionality facilitated access to key stakeholders, particularly German
stakeholders. We hope that the empirical insights we derived from these
stakeholders can provide the basis for further deliberation about the
desirability of developing export-oriented green-hydrogen projects and
associated governance structures that can ensure the sustainability of
the industry.

4. Green-hydrogen future-making in Namibia

The following three sections focus on future-making in Namibia.
First, we describe the associated visions and strategies (4.1). Then we
analyze which actors within the country (4.2) and internationally (4.3)
have agency in green-hydrogen future-making.

4.1. On the path towards green industrialization: Visions and strategies

In Namibia, the national government views green hydrogen as a
“strategic bet” (I_gov-nat) to help diversify the economy and initiate the
“desperately needed ... economic recovery”, especially because the
government “can’t see that coming from any other industry at this point™
(I_bus-ass). It is “definitely high up [on the] government agenda” (I_bus-
ass) as it seems to promise new jobs, income from abroad, electricity for
the domestic market, as well as, in the longer run, (green)
industrialization.

Geographically, the Namibian national government envisions three
“potential hydrogen valleys” with complementary projects and infra-
structure (Fig. 1; Ministry of Mines and Energy of Namibia, 2022).
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However, although several small projects are being developed across the
country, governance of future-making focuses on the large-scale, export-
oriented green-hydrogen project Hyphen, which is under development
in the Southern Corridor Development Initiative (SCDI), the southern-
most hydrogen valley.

The Hyphen project is portrayed as an “amazing experiment” (I_gov-
nat), which is expected to create 15,000 direct jobs during the first four
years of construction and further 3,000 permanent jobs, with 90 % to be
filled by Namibians (Hyphen, 2023). Due to its size (estimated invest-
ment of 13 billion US$), the project is expected to transform the
Namibian economy. It is to be realized in the first two of several
concession zones of the SCDI (Fig. 1). The SCDI spatial imaginary refers
to an area which ranges from Liideritz to the South African Border and
could host up to 10 projects the size of Hyphen. The Hyphen project
should comprise of wind and solar energy plants (5 GW in total),
seawater desalination facilities, a green-hydrogen (3 GW) and an
ammonia production plant as well as a port designated for the export of
the green-hydrogen derivative ammonia and other commodities. These
include agricultural products, which the town council envisions will be
produced from excess water supplied by the desalination facilities
(I_gov-loc).

The national government has created a dedicated governance
structure for the project, consisting of various working groups that co-
ordinate expectations and address different challenges from regulation
to infrastructure and urban development, the latter involving also local
government actors. Representatives of Namibia’s national government
are particularly active in promoting Hyphen and have high hopes for the
“secondary and tertiary effects of this industry” and associated path
creation “from the primary sector driven economy to secondary [...]
sector driven economy“ (I_gov-nat).

While the current focus of green-hydrogen future-making in Namibia
lies on the Hyphen project, the inclusion of (already existing) local
businesses is deemed difficult due to the thin industrial base (I_bus-ass;
Scholvin and Kalvelage, 2025). Nonetheless, innovative industrial ac-
tivities based on green hydrogen are already envisioned or even
implemented in some of the smaller projects, which provide more
suitable opportunities for bottom-up initiative. These pilot projects
include the production of food and fertilizer (Daures Green Hydrogen,
2023), green fuels for trucks and locomotives (CMB, 2023), green iron
(Hylron, 2023), power generation (HDF Energy, 2023), and a hydrogen
refueling station (Cleanergy Solutions, 2023).

4.2. Key role and (pro-)active engagement of national government

In Namibia, green hydrogen governance is mostly driven by the
national government. This encompasses, first and foremost, Namibia’s
Green Hydrogen Commissioner, his Office and the Inter-Ministerial
Green Hydrogen Council consisting of high-ranking representatives
from several ministries and other important organizations (Central
Bank, National Planning Commission). The Commissioner, together
with his Office, has been marketing Namibia as a suitable location for
FDI in the green-hydrogen industry. At the same time, his office is tasked
with identifying and addressing regulatory hurdles and gaps to enable
green-hydrogen projects legislatively, and governing the expectations of
different stakeholders related to Namibia’s green-hydrogen industry.

While large parts of the Namibian business sector so far lack agency
in green-hydrogen future-making due to missing experiences and
expertise, Namibia’s financial sector is actively involved in putting
green-hydrogen expectations into matters of fact. It is motivated and
supported by the Namibian state which wants to create domestic in-
vestment opportunities in green hydrogen for Namibian investors,
especially for its well-developed, but small financial industry, including
the Government Institutions Pension Fund (The Brief, 2023b). More-
over, the Environmental Investment Fund (EIF) of Namibia, together
with (development) finance partners from the Netherlands and the US,
has launched the SDG Namibia One Sovereign Wealth Fund, which
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raises capital from domestic and international sources to finance green-
hydrogen projects across the country (EIF, 2023).

Due to a centralized government structure that is dominated by the
independence party SWAPO, the local level lacks agency and barely
takes part in the governance of expectations. At the time of the inter-
view, several members of Liideritz’ town council, a town of about
15,000 inhabitants, saw the Hyphen project as an economic opportu-
nity, especially for jobs (I_gov-loc). Nonetheless, concerns regarding
environmental, social and urban-development challenges were raised,
especially the necessary expansion of housing and infrastructures to
cater for an influx of more than 10,000 workers during construction.
Although stakeholder engagement workshops in the region are well
documented, our interviewees in Liideritz, who participated in the
workshops, stated that they feel not fully and/or timely informed, and
that decisions are taken in Windhoek, i.e., in a “top-down approach”
(I_gov-loc, I bus-ass). Overall, the interviewed town council members
were in cautious support of the project, but their reported lack of in-
formation reflects their difficulties of imagining the future of the region
and shows limited opportunities to participate proactively in its making.

However, at least two Namibian civil-society organizations are more
sceptical. The Institute of Public Policy Research has criticized the
transparency of the request for proposal process, highlighting the risk
that the hydrogen industry furthers corruption in Namibia (IPPR, 2022).
Responding to these criticisms, the Namibian government published
additional information about the tender process (The Presidency of
Namibia, 2022). Moreover, Hyphen and the Namibian government even
agreed on explicit anti-corruption measures, and Hyphen’s CEO
declared that if corruption cases become public, they would stop the
project (Donald, 2024). Hence, civil-society organizations provoke re-
actions and thus participate in the governance by expectations.

Furthermore, the Namibian Chamber of the Environment has raised
concerns over the development of the Hyphen project in a national park
(NCE, 2024). The Tsau Khaeb national park was established under the
South African Apartheid regime to protect an industrial diamond mining
site. Today, it is a category II area according to the International Union
for Conservation of Nature and Natural Resources (IUCN). At the in-
ternational level, the development of green-hydrogen projects in such
protected areas is contentious, while national environmental groups are
more concerned with protesting the emergence of a fossil-fuel industry,
after considerable reserves have been found along the coast of Namibia
(I_cso-ngo). Land in the park is state-owned, but given Namibia’s colo-
nial history and related unresolved issues of land redistribution, local
stakeholders have expressed land claims and fear potential impacts of
the green-hydrogen project on the site of a former German concentration
camp (Angula, 2024; Forensic Architecture, 2024).

The role of the local level and civil society will increase once the
Hyphen project applies for environmental approval. As part of Nami-
bia’s environmental and planning regulations, the Hyphen Consortium
is obliged to conduct environmental and social impact assessments
(ESIAs) at multiple stages of project implementation, which include
various forms of engaging local stakeholders (SLR Consulting, 2022,
2024). The extent to which the ESIA process — which has not started yet —
will be governed by the negative expectations and concerns voiced by
civil society and local actors will provide insights into the agency of
these actors in the governance of future-making. So far, both environ-
mental and local groups have only started to take part in the governance
of expectations.

4.3. Dependence on international demand, technology and capital

Green-hydrogen future-making in Namibia was originally initiated
around 2019/2020 by Fortescue Future Industries (FFI), a green-
hydrogen company which proposed the Namibian government to
develop the first (export-oriented) green-hydrogen project in Namibia
(I-gov-nat). Inspired by this proposal, Namibia’s government began to
engage in the governance of expectations. It signed a hydrogen
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partnership with Germany in 2022 and, with support of the German
government, developed its hydrogen strategy (Table 2). Since Namibia’s
main focus is currently on the expected green-hydrogen demand in
Europe and East Asia, the progress of green-hydrogen projects depends
on reliable offtake agreements — and, thus, on international actors’ ex-
pectations that imports from Namibia will be cost-efficient and reliable.
So far, Hyphen has secured memorandums of understandings for offtake
agreements with German, South Korean and Japanese energy multina-
tionals RWE, Approtium and ITOCHU respectively, which, however, are
not binding.

Namibia also requires capital as well as technology expertise and
skills from abroad to develop green-hydrogen projects, which makes the
country even more dependent on international support.

“The skill set needed, I think, they’re going to be so vast, it’s going to
feel to be a little bit like Dubai and Qatar. Namibia will not be able to
fill that [...] with just the Namibians. So ... we are going to have to
import skills from somewhere.” (I_gov-nat)

Considering these various needs, the Hyphen project consortium
represents itself as a suitable investor because it brings both techno-
logical know-how (by the German renewable energy company Enertrag)
and capital (by the British holding, investment and project development
company Nicholas Holdings). This is complemented by various types of
support by Germany’s government (Kalvelage & Walker, 2024), which
not only sponsored the development of Namibia’s Green Hydrogen
Strategy and four of the five smaller green-hydrogen projects mentioned
above, but also finances an urban development plan for the city of
Liideritz (German Embassy Windhoek, 2023).

Overall, the Green Hydrogen Commissioner is optimistic that green-
hydrogen projects will develop in ways which benefit both Namibia and
international actors, also beyond Germany. With this message, the
Namibian government actively approaches potential foreign investors
and supporting governments, in particular at the Conference of the
Parties (COP), the annual meeting of the decision-making body of the
UN Convention on Climate Change (Table 2). The Green Hydrogen
Commissioner explicitly highlights the importance of COPs for adver-
tising and financing Namibia’s green-hydrogen activities:

“You have to use COP well, you have to use it very, very strategically.
[...] You might use COP to showcase an opportunity in progress and
use that presence to raise awareness and raise funding for a project.
[...]1 So COP [...] is massively important [...]. I mean, today I'm
already developing a strategy for COP 28 that involves the show-
casing of a green industrialization agenda in an emerging market."
(I_gov-nat)

5. Green-hydrogen future-making in South Africa

The following three sections focus on future-making in South Africa.
First, we describe what kind of path development actors envision (5.1).
Then we analyze which actors within the country (5.2) and interna-
tionally (5.3) have agency in green-hydrogen future-making.

5.1. On the path towards a net-zero carbon economy and green
(re)industrialization: Visions and strategies

Visions and strategies around green industrial development in South
Africa build on the existing industrial context and regard green
hydrogen as a “game changer [...] to move towards a net-zero carbon
economy” (Department of Science and Innovation, 2021a, p. 13). The
geography of South Africa’s green-hydrogen vision and strategy com-
prises of two hydrogen valleys or corridors and numerous projects of
different types, such as green-hydrogen production for domestic use and
export, technology innovation and manufacturing, as well as the
greening of existing industries. In addition to revaluating existing places
and industries, for example, through green-steel production in the
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mothballed (2020) steel plant in Saldanha, the South African govern-
ment and various multinationals, like Sasol, imagine the industrializa-
tion of new places and regions, such as the Port Nolloth municipality and
the Northern Province.

Close to Port Nolloth and the Namibian border, the Boegoebaai
special economic zone is planned to become the largest domestic green-
hydrogen export hub, including large facilities for renewable-energy (10
GW) and green-hydrogen production (5 GW) as well as a new port. This
greenfield development would constitute the northern end of an
emerging corridor across the West Coast reaching from Cape Town over
Saldanha to the Namibian border, as envisioned by the Northern and
Western Cape province governments (NCEDA, 2023). Another green-
hydrogen valley, essentially a logistics corridor with hydrogen fueling
stations for heavy-duty trucks, is planned from the mining regions
(Limpopo, Mpumalanga) through the industrial heartland around
Johannesburg, to Durban and Richards Bay (Fig. 1).

5.2. Heterogeneous domestic actor constellations with a strong role of
industrial players and state actors at various levels

In contrast to Namibia, key drivers of the green-hydrogen industry in
South Africa are not only state actors, but also established industry
multinationals. For example, mining multinational Anglo American and
the national government hope that hydrogen technologies, like certain
types of electrolyzers and fuel cells, will provide demand for platinum-
group metals, of which South Africa has 80 percent of worldwide re-
serves. Against this background, South Africa created a research and
development program for hydrogen technologies in 2007 (Bessarabov
et al., 2017) and aims to become not only a green-hydrogen producer
and exporter, but also a technology and green-industry leader.

The government and South Africa’s multinationals want to leverage
their existing knowledge and assets to enter future-oriented markets. In
addition, the multinationals are governed by the expectation that they
will experience competitive disadvantages in export markets, such as the
European, if they do not reduce the carbon footprint of their products
(see 5.3). Moreover, beyond these multinationals, a myriad of small and
medium-sized enterprises develop green-hydrogen projects in South
Africa. There are several independent project developers with profes-
sional backgrounds in the energy and chemical industry, who hope to
sell their projects to investors eventually (I_pro-dev). As a result, both
large and small green-hydrogen projects exist across the country and
range from technology development and manufacturing, to (planned)
green-hydrogen production, transport and use in various industries. The
South African national government has engaged in the governance of
expectations of these project developers by designating 20 large-scale,
mostly export-oriented hydrogen projects as Strategic Integrated Pro-
jects (SIPs). Their planning permits are being prioritized and can be
accelerated by the administration (Department of Public Works and
Infrastructure, 2022), but the national government has not chosen
which of the projects should be developed first:

“There actually is no clear path as to which projects should be
invested in. I think every project is listed on the SIP list [...] There is
literally no clear pipeline. And that is why the risks are still too high
at this point in time.” (I_finance)

The missing prioritization of projects by the government is one of the
key problems holding back the South African green-hydrogen industry
(I_finance). It is a result of competing interests and different visions of a
desirable future within the government, which are described in greater
detail in Kalt et al. (2023). In short, the coal industry, one of the most
labor-intensive and well-unionized sectors in the country, is not inter-
ested in advancing the energy transition. Fractions of the ruling party
ANC and the government are close to these unions and the coal sector,
and have blocked advancements of renewable energies successfully in
the past years. To appease this political fraction, the national govern-
ment of South Africa started to subsidize the transformation of coal
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power plants into hydrogen power plants in 2022 (FuelCellsWorks,
2022). Thereby, it hopes to foster legitimacy and public support.
Moreover, the presidency tries to circumvent these blockades by coor-
dinating the national hydrogen industry itself, rather than leaving it to
the Ministry of Mineral Resources and Energy, which is (too) closely
aligned with the coal industry. Instead, a green-hydrogen working group
in the Investment and Infrastructure Office of South Africa’s presidency
reports directly to the president. Whether this governance structure will
be able to coordinate the positive and negative expectations of different
political fractions in regard to the green-hydrogen industry is
controversial:

“I am cautiously optimistic that we will have a transition, but it will
be very bumpy. I think the export part could drive some things
because it doesn’t take away anything from South Africans. The
domestic part will be tough given that our industry is so fragile that
we cannot punish it with taxes.” (I_comp-cons)

To make matters more complex, provincial governments pursue their
own green-hydrogen strategies. This includes the Northern and Western
Cape Provinces along the West Coast but also other provinces with coast
lines and/or favorable conditions for renewable-electricity generation or
existing industrial assets.

Local communities and civil-society organizations in South Africa
have mixed experiences with the South African energy transition and the
associated spatial planning regulation (McEwan, 2017), and have star-
ted to protest against the development of hydrogen projects (Kalt et al.,
2023). Local discontent exists, for example, about South Africa’s largest
green-hydrogen project, the Boegoebaai project, as it is located in an
area of spiritual importance to the local community. Furthermore, local
fishermen fear that the industrial scale of the project and the port
development will ruin their livelihoods (I_research). They express their
fears in social and environmental impact assessments as well as public
consultations but the national government tries to govern these negative
expectations by sending supporters to public hearings which express
positive expectations (Nzo & Mahabir, 2023).

As is the case in Namibia, water supply is currently not highlighted as
a concern by (local) stakeholders but regarded as an opportunity, as the
projects could over-size desalination and water treatment plants to
provide water to local communities (Roos & Wright, 2021). Projects
across the South African shoreline plan to use desalinated seawater and
inland projects a combination of wastewater and freshwater from un-
derground aquifers (I_comp-cons). However, the phase-out of South
Africa’s fossil-fuel industry would decrease water use more than the
envisaged green-hydrogen economy would require (I_gov-nat, for cross-
validation see: Beswick et al., 2021).

5.3. Importance of international climate policies and EU markets for
green products

International interest in South Africa’s energy politics is particularly
high because South Africa’s economy is powered by coal, which is why
the country has higher CO, emissions per capita than Germany or China
(Ritchie et al. 2023). As an important step to curb those emissions and
result of its agency, the South African national government has signed a
Just Energy Transition Partnership (JET-P) with France, Germany, the
United Kingdom and the United States of America, along with the Eu-
ropean Union in 2021. Through the partnership, the Global North
countries want to support South Africa by financing energy-transition
projects. In total, the partners want to provide 8.5 billion US$ to
South Africa, parts of which should be used to develop green-hydrogen
projects (Department of Trade, Industry and Competition, 2022).
Denmark and the Netherlands want to provide another billion US$
(Energy&Capital, 2023).

The EU’s legal definition of what it considers to be “green” hydrogen
also constitutes another binding legislative governance instrument,
since it defines what can be exported to the EU as green hydrogen and
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receive EU subsidies. In particular, the EU only considers hydrogen as
green if it is produced from additionally installed renewable-energy
facilities and does not increase transmission-grid shortages (Walker &
Klagge, 2024). Therefore, developers of export-oriented green-hydrogen
projects plan new purpose-built renewable-energy installations for their
projects and will not use electricity from the national grid (I_comp-cons).
This aspect is particularly important in the South African context, since
the energy transition there has been challenged by electricity shortages
and transmission-grid bottlenecks (IEA, 2023a; Kalt et al., 2023). Hence,
although the projects will not exacerbate electricity shortages, they will
neither contribute substantially to advancing electricity transitions in
South Africa or Namibia, except for feeding excess electricity into the
grid and possibly serving local communities.

Furthermore, the European Union does not only provide funding for
green-hydrogen projects in South Africa, but also regulatory incentives
for the export of climate-neutral goods to the European market. The EU
will introduce the Carbon Border Adjustment Mechanism (CBAM) in
2026, which will require importers to pay a carbon tax equal to the
difference between the European carbon price and the carbon price that
is charged in the country from which the commodity originates.
Currently, around seven percent of South African exports would have to
pay the carbon tax. In the 2030s, the tax could eventually concern
around 19 percent of all South African exports, particularly primary
resources and basic materials like iron, steel and aluminum (Monaisa &
Maimele, 2023). Expectations about the implications of the CBAM on
the South African economy differ, but it is clear that local use of green
hydrogen can help to mitigate its effects on exports from South Africa
and also from Namibia, whose main exports to the EU — minerals and
fish — are not yet included in the CBAM (The Brief, 2023a).

“When the EU first announced the CBAM, the BRICS countries issued
a statement expressing their concern, where I thought, South Africa
made a mistake to join that statement because China and Russia have
a lot more to lose than we have. We have an opportunity to decar-
bonize and actually charge a premium on our steel.” (I_comp-cons)

6. Governance of future-making — comparative analysis

Both Namibia and South Africa are eager to develop their green-
hydrogen activities into viable business cases and thereby create new
industrial paths to tackle problems like high (youth) unemployment,
lacking economic development in peripheral regions, as well as meeting
energy- and climate-policy goals. Thus, their visions and strategies are
similar and include, for example, the development of spatial imaginaries
such as “green hydrogen valleys” and support for large-scale export
projects. However, there are significant differences in the associated
governance of green-hydrogen future-making (Table 3). To understand
these differences, we first analyze how they can be explained by
different industrial and political contexts (6.1), then we look at how the
bindingness of governance instruments of green-hydrogen future-mak-
ing in both countries is increasing in different ways (6.2), and lastly
explore the roles of international actors in green-hydrogen future-
making and path creation as well as cooperation within Southern Africa
(6.3).

6.1. The role of industrial and political contexts

Despite its thin industrial base, the Namibian government aims to
make Namibia a “green hydrogen superpower”. The future-making focus
lies on one large export-oriented flagship project (Hyphen), while
several smaller pilot projects receive lesser attention. The strong role of
national government actors and the resulting top-down governance,
together with the focus on a single project, have enabled the Namibian
government to move fast from the governance of expectations to the
governance by the expectation that the Hyphen project will be realized.
Therefore, Namibia will possibly benefit from first-mover advantages,
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Table 3

Governance of green-hydrogen future-making and the role of context

conditions: South Africa & Namibia compared (Own compilation).

South Africa

Namibia

Visions and

Hydrogen regarded a “game

“Green hydrogen

strategies changer” towards net-zero superpower
carbon economy, with focuson  with focus on export first, and
energy transition & green (re-)  green industrialization later;
industrialization, plus green- Three green-hydrogen valleys
hydrogen export; with smaller projects plus the
Many & different types of Hyphen flagship project in the
projects all over the country “Southern Corridor
plus two valleys: West Coast Development Initiative”
Corridor & Hydrogen Valley (SCDI) valley
Governance Distributed governance Top-down (national-state)
involving industrial players governance aiming at fast
and state actors at different realization in cooperation
levels with international partners;
Ambiguous support by Strong commitment by
national government due to national state;
strong coal sector, strong Strong governance of & by
support by provincial expectations: First-mover
governments and some advantages
multinationals;
Emerging governance of & by
expectations: Diversified
project pipeline
Beneficial Domestic industrial and State-ownership of SCDI land;
context mining firms; existing Centralized political system
conditions hydrogen market;
Technology expertise and
skills;
Broad international support
for country‘s climate policies
Challenges Complex governance Offtake agreements &
and risks structure; Financing;

Competing interests &
conflicts at national state level
> Missing prioritization of
projects

Technological expertise and
skills

> Dependency on
international partners &
dominance of one large-scale
project

Especially with respect to large-scale greenfield projects:
Development of required infrastructures, environmental issues

and (local) acceptance

while competition in the Global South to supply the Global North
hydrogen demand is already rampant (Collins, 2022).

“I think Namibia has got a[n] ... advantage around getting things off
the ground quicker. So ... we’ve got fewer people in the room to
make decisions, versus South Africa with its complexities and as well
as their energy crisis... Their ... priority around ... green hydrogen is
probably different from Namibia. But again, it’s a race currently.
Everyone is in a race to be the pioneer.” (I_bus-ass)

South Africa features very different context conditions with its
diversified industrial base and existing hydrogen expertise, the domi-
nant role of coal in its energy system and economy, as well as its much
larger size and more complex political structure. In contrast to Namibia,
there are many more projects in development, and overall actor con-
stellations are much more diversified. The governance of green-
hydrogen future-making can be characterized as distributed and
involving both industrial players and state actors at different levels,
reflecting the greater governance capacities to imagine and make green-
hydrogen futures. However, competing interests and conflicts around
the future role of the coal industry result in an unresolved governance of
expectations at the national level, so that regional governments and the
private sector have become important drivers of South Africa’s green-
hydrogen future-making.
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6.2. Towards green-hydrogen path creation: From roadmaps and
strategies to increasingly binding governance instruments

Hydrogen roadmaps and strategies constitute central governance
instruments for green-hydrogen future-making. Both the Namibian and
the South African government have developed several such documents
(Table 2). They derive their argumentative authority about the feasi-
bility of green-hydrogen futures from numerous techno-economic
studies about the competitiveness of green-hydrogen production in the
two countries (Roos & Wright, 2021; Sasscal, 2023).

Expectations about developing green-hydrogen value chains in South
Africa are reflected in increasingly binding governance instruments.
Whereas the initial Hydrogen Society Roadmap (2021) was still char-
acterized by an innovation perspective, the following Hydrogen Com-
mercialisation Strategy (2022) offers much more concrete commitments
by the national government to support the industry. In addition, the
South African governance of expectations is increasingly associated with
an emerging governance by expectations, as the government and leading
private actors agree on focusing efforts on certain strategic projects,
which then receive prioritization in the planning process (see 5.2).

In Namibia, the government’s focus on one project closely links
governance of and by expectations. The request for project proposals
(NIPDB, 2021) strengthened the national government’s bargaining po-
sition and allowed to compare the expectations of different developers.
The selection of the Hyphen consortium demonstrates the commitment
of the national government to this project and has effectively bound the
government to support its realization. The binding relationship between
the government and the project developer is reflected in a Feasibility
and Implementation Agreement, a contract that assigns mutual re-
sponsibilities including ambitious local-content targets (Hyphen &
Government of Namibia, 2023).

However, in both countries, the current governance of future-making
still focuses on the planning of green-hydrogen projects. While there are
binding governance instruments for spatial planning, such as the
concession area in Namibia or the SIPs in South Africa, subsidy and
especially final investment decisions are still pending. Only when proj-
ect developers are further advanced in project development, data about
the costs of green-hydrogen production will become more reliable. Ex-
pected costs and the economic viability of green-hydrogen projects will
then govern the willingness of investors, potential offtakers and subsidy
providers to make binding decisions, which arguably constitute the
main challenge regarding the materialization of the projects. Given that
export-oriented green-hydrogen projects will serve foreign markets and
the fiscal constraints of the South African and Namibian government, it
is unlikely that the two states will be willing and able to subsidize
export-oriented green-hydrogen projects (Scholvin et al., 2025). At the
same time, the hydrogen ambitions of countries such as Germany
increasingly face financing challenges as well (EWI, 2024). Nonetheless,
there are various actors involved in pushing positive expectations and
thus the governance of expectations, in order to facilitate project
development and investment, thereby fostering a governance by ex-
pectations. Whether these future-making activities will lead to the
realization of projects, is still an open question.

6.3. The roles of international actors and cooperation within Southern

Africa

International actors exhibit considerable agency in both Namibia’s
and South Africa’s green-hydrogen future-making. South Africa benefits
from a clear commitment to support its energy transition by various
international partners. Furthermore, its diversified industry and export
structure cushion it against becoming too dependent on single projects
and the export of green hydrogen. As a longstanding and important in-
dustrial partner of especially European countries and the EU, power
relations are less asymmetric than in Namibia. As could be expected,
international industry actors, technology and capital providers play a
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larger role in the more peripheral context of Namibia, have become
important actors in the governance of and by expectations, and will
ultimately take the decisive binding investment decisions — or not:

“You can just see the German industry moving hand in hand to derisk
the [Hyphen] project and then the Namibians need to realize that
that’s a huge opportunity for us and figuring out how do we fit in.”
(I_gov-nat)

While Namibia’s focus on the Hyphen project and German partners
might seem to lead to dependencies, this government strategy also helps
to avoid a situation in which several projects compete, and investors or
off-takers can play them off against each other. There are already am-
bitions and activities to diversify green-hydrogen export well beyond
Germany by working with the Netherlands, Spain, at EU Commission
level and also by pursuing partnerships with Japan, South Korea and the
US (I_gov-nat). Last but not least, South Africa is also regarded as a
potential partner and a bilaterial governance of expectations is emerging
between the two countries:

“What I like right now is that there are discussions between the two
countries around complementing one another.” (I_bus-ass)

In the long run, Namibia “aspires to establish an integrated, thriving
green ecosystem across Southern Africa by creating synergies in shared
infrastructure, manufacturing collaboration and power exports, e.g.,
with South Africa, Botswana, Zambia and Angola” (Ministry of Mines
and Energy of Namibia, 2022, p. 7). With a similar goal, the South Af-
rican government and Sasol plan the development of hydrogen pipelines
to create new infrastructural links throughout South Africa as well as
with neighboring countries, particularly Namibia, to enable closer eco-
nomic integration among countries and regions. This integration pro-
vides a common vision for the Namibian and South African
governments, as well as private companies with a huge energy demand,
like Sasol, to develop a common market and, thus, jointly advance path
creation towards a new green-hydrogen economy. The idea is to use
South Africa’s hydrogen demand in its industrial heartland as an offtake
opportunity for hydrogen produced in the Northern Cape Province and
Southern Namibia, thereby also making Namibia more independent
from European export markets (I_gov-nat).

7. Conclusion and Outlook

While the green-hydrogen sector has received increasing attention in
social science research (Kalt et al., 2023; Scholvin, 2023; Scholvin &
Kalvelage, 2025; Tunn et al., 2024), most articles focus on the sector’s
potential development impacts instead of scrutinizing whether and how
the governance of future-making is progressing towards path creation
eventually. Addressing this question is particularly important against
the background of the growing implementation gap between an-
nouncements of green-hydrogen projects and investment decisions
(Odenweller & Ueckerdt, 2025). Therefore, we suggest the “governance
of future-making” approach, which relates future-making actors and
governance instruments with the dynamics between governance of and
by expectations. Building on Konrad and colleagues, we posit that the
governance of expectations and the governance by expectations shape
actors’ strategies and institutions, “a dynamic which leads to gover-
nance patterns evolving over time” (Konrad et al., 2016; Konrad and
Palavicino, 2017, p. 189).

Based on this conceptual approach, we argue, first, that under-
standing the development from future-making towards path creation
requires attention to different governance instruments and their bind-
ingness, which increases from, e.g., roadmaps and spatial imaginaries to
subsidy schemes and, finally, contracts and investment decisions. Sec-
ond, following the literature on path creation (Hassink et al., 2019;
Steen, 2016), we argue that the governance of future-making as well as
associated expectations are contingent upon industrial and political
context conditions. Dependent on these contexts, various actors,
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unevenly equipped with agency, govern expectations across scales.

To illustrate our arguments, we analyze and compare the governance
of green-hydrogen future-making in Namibia and South Africa. We
found a top-down governance of green-hydrogen future-making domi-
nated by dedicated national-state actors in Namibia, with the potential
to achieve first-mover advantages in cooperation with international
partners. By contrast, South Africa has a much more distributed gover-
nance structure involving industrial players and state actors at different
levels, in which national state support is hampered by competing in-
terests and different visions of desirable futures within the government.
Moreover, our analysis shows that green-hydrogen future-making and
the associated governance structures in South Africa and Namibia are
contingent upon pre-existing economic and political contexts, especially
the (non-)existing industrial base and the different political structures.
Furthermore, international support for the making of green-hydrogen
futures exists in both countries for different reasons, namely the Nami-
bian government’s strong support for the green-hydrogen industry,
particularly the Hyphen project, and South Africa’s large carbon foot-
print and diversified industrial base.

Focusing on the bindingness of governance instruments and the
distinction between governance of and by expectations was helpful to
understand how governance of green-hydrogen future-making in
Namibia and South Africa has been developing over time and is moving
towards path creation. The governance of expectations in the two
countries increasingly coalesces around a number of strategic projects in
South Africa and one project in Namibia, respectively. Thereby, the
governance of expectations has been complemented by a more binding
governance by expectations, as different actors, particularly national
governments, project developers and, in South Africa, industrial firms,
have started to enter into contractual relationships. While, with respect
to large-scale green-hydrogen production, the Hyphen project in
Namibia is most advanced, neither the private sector nor international
actors have made major binding decisions yet. This reflects not only the
prolonged timelines of the very capital-intensive and new-to-the-world
green-hydrogen industry, but also the complex dynamics between
governance of and by expectations in a new industry, where reliable
conventions are still missing, and various interests and expectations are
to be coordinated.

Our research reports from an ongoing process, as the governance of
green-hydrogen future-making is just unfolding and path creation still
only an expectation. More research is required, especially on the inter-
national implications as well as on the integration of local and civil-
society actors. Regarding international relations, the negative expecta-
tion of green extractivism and the reproduction of neocolonial patters
(Kalt et al., 2023) is part of the governance of expectations already. In
our interviews South African and especially Namibian actors were aware
of the associated risks of becoming dependent on (demand from) the
Global North, but, so far, actively manage their international relation-
ships in self-confident ways (also see Kalvelage and Walker, 2024;
Scholvin and Kalvelage, 2025). For example, there are discussions about
future cooperation, e.g., through pipelines between the two countries,
but also with other African countries in the Africa Green Hydrogen
Alliance (UNFCC, 2022). In this regard it is an open question whether
such cooperation could help to reduce competition and forestall being
played out against each other by international investors and off-takers in
the Global North (Claar, 2022; Kalt et al., 2023). On the other side of the
coin, expectations about green industrialization in the Global South
need to be linked with discussions and expectations about deindustri-
alization in Germany and other countries with insufficient renewable-
energy sources (Samadi et al. 2023; Verpoort et al. 2024). Future
research should further engage with the governance of such contradic-
tory and conflictive green-hydrogen futures in different contexts and
how they relate to each other.

Lastly and importantly, the novelty of green hydrogen, lack of (e.g.
technical) knowledge and power dynamics across scales seem to put
local and civil-society actors at the receiving end of green-hydrogen
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future-making, although criticism and even protest, especially against
large-scale greenfield projects, already exist in both countries (Kalt
et al., 2023; Tunn et al., 2024). They therefore tend to be less influential
in the envisioning and planning of green-hydrogen projects and thus in
the (early) governance of expectations. However, the capacities of civil-
society actors and local governments to engage with green-hydrogen
futures and to develop their own visions of desirable futures are likely
to increase over time, as knowledge about the industry diffuses and first
projects are realized. Moreover, as project developers advance their
plans, they will be required to undergo environmental and social impact
assessments, in which local actors and civil-society actors will have the
opportunity to voice their expectations and take a more active role in the
governance by expectations. As a result, power asymmetries in future-
making between project developers and national governments, on the
one hand, and civil-society organizations and local governments, on the
other hand, are likely to change over time and might decrease as green-
hydrogen futures materialize.

Against this background, long-term research is needed on how power
imbalances in the governance of future-making evolve, as stakeholders
beyond national governments and industry actors gather knowledge,
develop future-making capacities and demand participation, potentially
even interrupting project implementation and operation. Therefore,
instead of rushing from governance of expectations to governance by
expectations, national governments and international investors should
be encouraged to support local as well as civil-society stakeholders in
developing capacities to engage with green-hydrogen futures and thus
become part of the governance of expectations from early-on. From an
academic perspective, we should also critically reflect on our own role in
the governance of expectations and thus future-making. With its current
focus on the assessment of the potential developmental impacts of green-
hydrogen projects, the social science literature assumes that these pro-
jects will be built and thus tends to reproduce the green-hydrogen hype.
We recommend that future studies further conceptualize the transition
from the governance of future-making to path creation, for example, by
focusing on the transformation of built environments in anticipation of
project realization, e.g. through establishing supporting infrastructures
that change environments and livelihoods even without projects being
realized (cf. Greiner & Klagge, 2024; Njgs et al., 2024).
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