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ABSTRACT

Deep technology, the cluster of science-intensive and engineering-intensive themes that includes artificial
intelligence, clean energy, climate and carbon technology, space, advanced semiconductors, robotics, and health
and biotechnology, has become the part of the Gulf venture landscape that most interests international investors.
The shift is recent and deliberate. Over the past decade the United Arab Emirates and its neighbours have moved
venture policy away from a near-exclusive focus on consumer and fintech models towards the harder, more
capital-intensive themes that national strategies treat as the foundations of a post-oil economy. For a foreign
venture, growth or deep-tech investor the difficulty is no longer whether the Gulf has a deep-tech agenda but how
to read a fast-moving thematic landscape and decide which themes to back. This paper provides a thematic survey.
It sets out a taxonomy of the principal deep-tech themes drawing foreign capital, explains the demand and policy
conditions that anchor each, and compares the themes on a common frame of foreign appetite, state support,
regional demand, capital intensity, time to revenue and exit clarity. It then offers a framework for an investor
choosing among the themes and a staged twelve-month roadmap for thematic entry. The analysis is deliberately
structural rather than promotional and uses stylised, clearly labelled illustrative figures to make the landscape
legible rather than to forecast outcomes. The argument is that Gulf deep-tech is best understood not as a single bet
but as a portfolio of themes with very different economics, and that an investor who maps the themes before
committing capital will choose a better entry point, price each theme more accurately, and avoid the two common
errors of chasing the most fashionable theme and of treating all deep-tech as though it shared one risk profile.
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1. INTRODUCTION

A foreign investor surveying the Gulf for deep-technology opportunities faces a problem of selection rather than
of scarcity. A decade ago the question was whether the region produced venture-scale companies in science-
intensive fields at all; the funding that existed clustered in consumer marketplaces, payments and a handful of
fintech models that travelled well in a young, mobile-first population. That is no longer the picture. National
strategies across the United Arab Emirates and the wider Gulf Cooperation Council now place artificial
intelligence, clean energy, advanced manufacturing, space, biotechnology and climate technology at the centre of
economic policy, and capital, both state-linked and private, has followed. The result is a crowded thematic
landscape in which a foreign investor must decide not whether to look at Gulf deep-tech but which of its many
themes to back, in what order, and through what route.

This paper supplies a map of that landscape. It treats Gulf deep-tech as a portfolio of distinct themes rather than a
single opportunity, and surveys the principal themes drawing international venture capital: artificial intelligence
and the compute and semiconductor stack beneath it; clean energy, hydrogen and the climate and carbon



technologies tied to the region's energy-transition agenda; space and earth observation; health and biotechnology;
agriculture, food security and water; and the cross-cutting themes of robotics, autonomy and advanced materials.
Figure 1 presents the taxonomy in outline; the body of the paper fills it in, comparing the themes on the
dimensions that matter to a cross-border investor and setting out how to choose among them.

The aim is practical. The paper is written for the international venture, growth and deep-tech investor, the primary
audience, and for the family-office and institutional allocator weighing a thematic venture sleeve as a secondary
audience. Both share a need: to understand the structure of the thematic landscape before deciding which themes
to back and how. The paper therefore moves from survey to decision. After mapping the themes it offers a
framework for choosing among them, comparing each theme on foreign appetite, policy support, demand anchor,
capital intensity, time to revenue and exit clarity, and sets out a staged twelve-month plan from first thematic
thesis to on-the-ground presence.

Three caveats frame the analysis. First, this is a survey and orientation document, not investment advice, and
nothing in it is a recommendation to buy, sell or allocate to any theme, company or fund. Second, the quantitative
content is deliberately illustrative. The paper uses stylised figures, clearly labelled as such, to show the relative
weight of the themes, their differing economics and the trade-offs between them, rather than to report or forecast
precise numbers, which a foreign investor should in any case verify against current, named sources before
committing capital. Third, the landscape is changing quickly; a thematic map is useful precisely because it
captures structure, the demand and policy anchors beneath each theme, that outlasts the month-to-month flow of
funding announcements.

The paper makes three contributions. First, it organises a crowded and fast-moving thematic landscape into a
single, legible structure that a newcomer can hold in mind. Second, it converts that structure into a decision
framework, so that the survey leads to a thematic choice rather than merely to awareness. Third, it places Gulf
deep-tech in international context, comparing the region with the deep-tech hubs an investor already knows, so
that the decision to participate in any theme is made against a clear benchmark rather than in isolation.

It is worth stating plainly why a thematic survey is more useful to a foreign investor than the more familiar diet of
individual funding announcements. A single large round in a fashionable theme tells an investor little about
whether that theme rests on durable regional demand, how much capital it consumes before it returns any, or how
a company in it is eventually realised. A thematic map, by contrast, captures the conditions that persist beneath the
announcements: which themes are anchored in a real feature of the regional economy, which are propelled chiefly
by policy, which consume capital patiently and which return it quickly, and which have a clear path to exit. These
conditions change slowly, which is what makes them worth learning. An investor who understands the themes can
interpret each new announcement in context and choose deliberately among the themes, where an investor who
knows only the headlines is left chasing whichever theme is loudest this quarter.

The remainder of the paper is structured as follows. Section 2 reviews the relevant literature on deep-tech and
mission-oriented venture investment, on cross-border venture capital, and on innovation policy and state-led
ecosystem-building, and states the propositions that organise the analysis. Section 3 sets out the data and method,
which are analytical and illustrative. Section 4 presents the thematic survey and the decision framework: the
taxonomy, the theme-by-theme analysis, the comparative heatmap, the selection framework and the international
comparison. Section 5 sets out the implementation roadmap. Section 6 discusses the principal risks and the limits
of the analysis. Section 7 concludes.
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Figure 1. A Map of Gulf Deep-Tech Themes

Lllustrative taxonomy. The principal deep-tech themes drawing foreign venture capital, grouped into four families, the grouping is stylised to make
the landscape legible, not to rank or size the themes.

2. LITERATURE REVIEW AND PROPOSITIONS

The analysis draws on three bodies of work: the literature on deep technology and mission-oriented venture
investment; the literature on cross-border and international venture capital; and the literature on innovation policy
and the role of the state in building science-intensive ecosystems. This section reviews each and draws from them
the propositions that organise the rest of the paper.

2.1 Deep Technology and Mission-Oriented Investment

A growing literature distinguishes deep technology from the software and consumer models that dominated
venture investing for two decades. Deep-tech companies commercialise advances in science and engineering, in
artificial intelligence, materials, energy, biology, space and hardware, and they differ from software ventures in
ways that bear directly on how they should be financed (de la Tour et al., 2019). They are more capital intensive,
they take longer to reach revenue, they carry technical as well as market risk, and their value is often realised
through trade sale to a strategic acquirer rather than through the rapid scaling that software permits. The practical
implication for a foreign investor is that deep-tech themes cannot be underwritten on the heuristics of consumer
venture; each theme has its own capital intensity, its own horizon and its own exit logic, which is precisely what a
thematic survey must surface.

A related strand examines the role of public missions in directing private innovation. Mazzucato (2018) argues
that ambitious, state-defined missions, decarbonisation, sovereign artificial-intelligence capability, food and water
security, can crowd in private capital and shape the direction of innovation, not merely its rate. This framing is



unusually apt for the Gulf, where deep-tech themes are closely tied to national strategies and where the state is an
active definer of missions and a co-investor in them. The literature suggests this can accelerate the formation of
themes that a purely market-led ecosystem would reach more slowly, while cautioning that mission-driven themes
must eventually demonstrate genuine demand and commercial viability rather than depending indefinitely on
public sponsorship.

The deep-tech literature also offers a warning against the metric a newcomer is most tempted to use. The headline
funding raised by a theme in a given year is a poor guide to its health: it is dominated by a handful of large rounds,
it conflates themes with very different economics, and it says nothing about whether the underlying companies are
reaching technical milestones or building real demand. A theme can post a record funding year on the strength of
two outsized rounds while its pipeline of credible early-stage companies thins. The literature directs attention
instead to the durable conditions beneath a theme, the depth of its demand anchor, the quality of its talent, the
clarity of its exit path, which is why this paper compares themes on those conditions rather than on a single
funding figure.

2.2 Cross-Border and International Venture Capital

A second literature examines what happens when venture investors operate across borders. The recurring findings
are that distance matters, that local knowledge and local networks are decisive, and that foreign investors typically
perform better when they partner with local investors or establish a local presence rather than investing remotely
(Makela and Maula, 2008; Devigne et al., 2013). Cross-border investors face an information disadvantage, in deal
sourcing, in diligence and in the soft knowledge of which founders and which networks are credible, which a local
partner or office helps to close. The disadvantage is sharper in deep-tech, where assessing a company often
requires technical as well as commercial judgement, and where the relevant talent and research base may be
concentrated in a few institutions a newcomer does not yet know.

The literature also notes the value a foreign investor brings the other way. International capital imports not only
money but governance practice, technical networks, routes into larger end-markets, and a path to cross-border
scale and exit. In a deep-tech ecosystem that is still maturing, this is part of the foreign investor's advantage and
part of the appeal to local founders, who often seek an international backer precisely for the technical credibility
and the market access it brings beyond the region. The theme an investor can most help a company win in, not
merely the theme that is largest, is therefore the one where its participation adds the most.

A further finding bears on how a foreign investor should sequence its entry into a deep-tech theme. The cross-
border literature documents a learning curve: investors who stage their commitment, beginning with smaller, co-
invested or fund-mediated exposures and deepening as local and technical knowledge accumulates, tend to
outperform those who deploy a full programme on the strength of a remote thesis. In deep-tech the curve is
steeper, because the technical diligence that distinguishes a credible company from a plausible one is harder to
perform at a distance. This is the empirical basis for the staged, twelve-month roadmap in Section 5, and for the
paper's counsel to begin light in any theme and deepen with conviction.

2.3 Innovation Policy and the Mission State

A third strand concerns the role of innovation policy and of the state in shaping where science-intensive
companies are built and funded. The law-and-finance literature establishes that the quality and predictability of the
legal regime, the protection of investors and the enforceability of contracts shape the cost and availability of
capital (La Porta et al., 1998), conditions the Gulf's common-law financial centres are designed to supply. Beyond
the legal regime, a substantial literature examines how states build science-intensive ecosystems through research
funding, talent policy, public procurement and direct co-investment. Mazzucato (2013) documents the state's role
in financing the high-risk early stages of technologies that private capital later commercialises, and the innovation-



systems literature stresses that the rate of deep-tech formation in a place depends on the interaction of research
base, capital, talent and demand rather than on any single factor.

This literature frames the Gulf's distinctive approach, in which the state is an unusually active builder of deep-tech
themes, through national strategies, sovereign and government-linked capital, dedicated agencies and
programmes, a talent and residency regime, and public demand in the form of procurement and anchor projects.
The innovation-systems and mission literatures together suggest this can accelerate the emergence of capital-
intensive themes that a market-led ecosystem would reach more slowly, and that the value of the approach
depends on whether the themes it seeds attract genuine private demand and become commercially self-sustaining.
The implication, developed in Section 4, is that a foreign investor should read each theme for the strength of its
demand anchor and the durability of its policy support, distinguishing themes that would persist if the public
scaffolding were removed from those that would not.

2.4 Synthesis and Propositions
Taken together, these literatures yield five propositions that the rest of the paper develops and illustrates.

Proposition 1. Gulf deep-tech is best understood not as a single opportunity but as a portfolio of distinct themes
whose economics, capital intensity, horizon and exit logic differ widely; an investor who maps the themes reads
the landscape more accurately than one who treats deep-tech as a single bet.

Proposition 2. The themes drawing foreign capital are those anchored in a real feature of the regional economy
and reinforced by a national mission; the strength of the demand anchor and the durability of the policy support
are the conditions that distinguish a durable theme from a fashionable one.

Proposition 3. The themes differ systematically in capital intensity and time to exit, and a foreign investor should
match its capital, horizon and risk appetite to the theme rather than apply a single venture heuristic across all of
them.

Proposition 4. For a cross-border investor in any theme, local proximity and technical knowledge are the binding
constraint; the entry routes differ chiefly in how much of each they buy, and the constraint is sharper in the more
science-intensive themes.

Proposition 5. Gulf deep-tech should be assessed against, not in isolation from, the international deep-tech hubs an
investor already knows; its advantages and its gaps are clearest theme by theme and in comparison.

3. DATA AND METHODOLOGY

This study is analytical and descriptive rather than empirical. It builds a thematic survey and a decision framework
from the structure of the deep-tech landscape and from the propositions set out above, and it illustrates the
structure with stylised figures whose assumptions are stated openly rather than estimated from a proprietary
dataset. The approach is deliberate. The purpose is to give a foreign investor a durable mental model of the
thematic landscape, and a model is most useful when its logic is transparent and its inputs can be challenged and
replaced with the reader's own current figures.

3.1 The Survey and Decision Framework

The framework has four components. The first is a taxonomy of the principal deep-tech themes drawing foreign
capital, grouped into families and shown in outline in Figure 1. The second is a theme-by-theme survey that sets
out, for each theme, the demand and policy conditions that anchor it and the economics a foreign investor should
expect. The third is a comparative view, a heatmap and a set of scatter positions, that scores the themes on a
common frame so the trade-offs between them are visible. The fourth is the selection and comparison view, which



arranges the themes for an investor choosing among them and places the Gulf against comparable international
hubs.

3.1a What the Framework Does and Does Not Do

It is important to be clear about scope. The framework is a tool for reasoning about how a thematic landscape is
structured and how to choose and enter a theme. It is not a ranking of funds, a directory of companies, or a
forecast of returns. It does not name specific investments and it does not advise any particular allocation to any
theme. It is designed to help a foreign investor ask the right questions and choose a sensible theme and route, after
which the specific, current and named diligence that any commitment requires can begin. The figures in the paper
illustrate relationships and orders of magnitude; they are not a substitute for live data.

The choice of an analytical, illustrative method rather than an empirical one is deliberate and worth defending,
because a reader might reasonably ask why a paper about a venture landscape does not simply report the
landscape's numbers. There are three reasons. First, the headline numbers for an emerging deep-tech market are
noisy, are revised, and are compiled on inconsistent definitions across sources, so a paper built on them would
convey a false precision and would date quickly. Second, the purpose here is orientation, a durable mental model
that helps a newcomer reason about the themes, and a model is most useful when its logic is transparent and its
inputs can be challenged. Third, and most important for the compliance of the document, presenting stylised
figures openly as illustrative avoids any suggestion that the paper is reporting sourced data or forecasting
outcomes, which it is not and does not. The reader is invited to take the structure and the framework and to
populate them with their own current, named figures.

3.2 Assumptions and Their Justification

The stylised inputs used in the figures, the relative weight of the themes, the scoring of themes on the comparative
dimensions, and the positioning of themes by capital intensity, horizon and readiness, are calibrations informed by
the structure of the market and by the general literature rather than by a single source. They are chosen to be
reasonable and to make the trade-offs legible. They are recorded in Appendix A so that a reader can see, and if
they wish replace, every input. Table 1 summarises the principal assumptions.

Table 1. Base-Case Assumptions for the Thematic Survey and Decision Framework

Indicative, illustrative calibrations used to make the trade-offs legible, not forecasts or sourced data. See Appendix A.

Parameter Illustrative basis

Theme taxonomy Four theme families spanning compute and intelligence; energy, climate and materials;
life, food and bio; and space, mobility and robotics.

Funding weighting Al indexed to 100; other themes scaled to a stylised relative share that reflects the
ordering, not measured data.

Comparative scores One-to-five scores on six dimensions: foreign-VC appetite, state-programme support,
regional demand anchor, capital intensity, time to revenue, exit-path clarity.

Capital intensity / horizon One-to-five positioning calibrated so that higher means more capital and a longer
horizon.

International scores One-to-five scoring of UAE, Saudi Arabia and Singapore across six deep-tech
dimensions.

Roadmap Six workstreams sequenced over twelve months; sequence is the point, timing is

indicative.




4. THE THEMATIC SURVEY AND THE DECISION FRAMEWORK

This section presents the analysis in the order of the propositions. It first sets out the taxonomy of themes
(Proposition 1), then surveys the themes one family at a time, drawing out the demand and policy anchors that
distinguish durable themes from fashionable ones (Proposition 2). It then compares the themes on a common
frame, by heatmap and by capital intensity and horizon (Proposition 3), arranges them for an investor choosing
among them and entering (Proposition 4), and finally places Gulf deep-tech in international context (Proposition
5).

4.1 The Taxonomy: Four Families of Themes

The first task is to impose order on a crowded landscape. The paper groups the deep-tech themes drawing foreign
capital into four families, shown in Figure 1. The first family is frontier compute and intelligence: artificial
intelligence, the advanced semiconductors and compute that underpin it, and the emerging edge of quantum and
high-performance computing. The second is climate, energy and materials: clean energy and hydrogen, climate
and carbon technology, and advanced materials. The third is life, food and bio: health and biotechnology,
agriculture and food security, and water technology. The fourth is space, mobility and robotics: space and earth
observation, autonomy and robotics, and advanced manufacturing. The grouping is a convenience for the reader
rather than a claim about boundaries; many companies sit across families, and the value of the taxonomy is that it
lets an investor reason about clusters of related themes rather than an undifferentiated list. The families also map
loosely onto the national missions that drive them, which is the subject of the next subsections.

4.2 Frontier Compute and Intelligence

Artificial intelligence is the theme that most defines the current wave of foreign interest in Gulf deep-tech, and it
is the one with the clearest combination of policy support, capital depth and real regional demand. National
strategies have placed sovereign artificial-intelligence capability at the centre of economic policy; government-
linked vehicles invest directly and anchor funds; and a large data-centre and compute buildout across the region
supplies the infrastructure that Al companies need. The demand anchor is genuine: governments, large regional
enterprises and the energy and logistics sectors that dominate the economy are themselves substantial buyers of
applied Al For a foreign investor the attraction is that Al in the Gulf is not a single speculative theme but a stack,
from the compute and the models down to the applied tools that solve regional problems, with demand at several
layers.

Beneath Al sits the harder theme of advanced semiconductors and compute. This is the most capital-intensive and
the most strategically charged of the compute themes, tied to the global contest over chips and to the region's
ambition to host not only the application of Al but parts of the infrastructure beneath it. For a venture investor the
semiconductor theme is demanding: capital intensity is high, the horizon is long, and the competitive and
geopolitical environment is unforgiving. It is a theme for specialist and patient capital rather than for a generalist
venture programme, and the foreign investor's edge, where it has one, lies in technical networks into the global
supply chain rather than in capital alone. Quantum and high-performance computing sit further out still, at the
research frontier, attracting early, patient and largely strategic capital.

It is worth dwelling on what makes the compute family distinctive for a foreign investor, because it shapes how
the rest of the landscape should be read. The compute themes are the ones in which the Gulf's two structural
advantages, deep state-linked capital and a deliberate talent-import policy, matter most. Artificial intelligence at
scale requires both the capital to fund compute and the talent to build models and applications, and the region has
chosen to supply both directly. The consequence for a foreign investor is that the binding constraint in the
compute family is rarely capital, which is abundant, but access to the best companies and the technical judgement
to tell them apart. An investor whose edge is capital alone will find the compute family the most competitive and



the most richly valued; an investor with genuine technical networks into the global Al and semiconductor supply
chains brings something the region values and can use that to win access on better terms.

4.3 Climate, Energy and Materials

The second family is anchored in the region's defining economic fact and its defining transition. Clean energy,
hydrogen and the climate and carbon technologies sit at the centre of national energy-transition agendas, and they
enjoy a demand anchor that few emerging markets can match: an economy built on energy, large state and
corporate buyers with the balance sheets to fund first-of-a-kind projects, and abundant solar resource and land. For
a foreign investor the appeal is that the energy-transition theme combines a genuine regional comparative
advantage with a global market, so that a company built in the Gulf can serve both the region's transition and
export markets beyond it.

The economics, however, are demanding. Clean-energy, hydrogen and carbon technologies are capital intensive,
often blend venture and infrastructure characteristics, and take time to reach scale; many are as much project-
finance propositions as venture ones. A foreign venture investor should distinguish carefully between the venture-
scale parts of the theme, the software, the components, the enabling technologies, and the infrastructure-scale
parts that belong to a different kind of capital. Climate and carbon technology more broadly, from monitoring and
measurement to industrial decarbonisation, contains a wider range of venture-scale opportunities, and advanced
materials, the chemistries and materials that enable the transition, sits alongside it as a more specialist theme.
Across the family the lesson is that the demand anchor is among the strongest in the landscape, but the capital
intensity and horizon must be underwritten honestly.

The energy-transition family also illustrates a distinction that runs through the whole landscape and that a foreign
investor must hold firmly in mind: the difference between a theme and an asset class. A clean-energy project, a
hydrogen plant, a carbon-capture facility, a utility-scale renewable installation, is an infrastructure asset, financed
by project debt and equity and underwritten on long-dated, contracted cash flows. A clean-energy company, by
contrast, a developer of components, software, monitoring, enabling chemistries or a novel process, is a venture
proposition, underwritten on growth and on the prospect of an eventual trade sale or listing. The two require
different capital, different diligence and different return expectations, and one of the most common and most
expensive errors a foreign venture investor makes in the Gulf energy theme is to blur them. The venture-scale
opportunity in the energy transition is real and substantial, but it sits alongside a much larger pool of infrastructure
capital that a venture investor should neither compete with nor be drawn into.



Figure 2. Deep-Tech Theme Heatmap (illustrative scoring, 1 to 5)
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Hllustrative one-to-five scores. Darker is higher. The scores compare themes on a common frame and are stylised calibrations, not measured data;
capital intensity and time to revenue are scored so that higher means more demanding.

4.4 Life, Food and Bio

The third family addresses the region's needs in health, food and water, each of which is both a policy priority and
a real market. Health and biotechnology draw on a young population, a build-out of healthcare infrastructure, and
a deliberate effort to attract research and clinical talent through the residency regime. The theme spans digital
health and health infrastructure, which are nearer to conventional venture economics, and the harder
biotechnology and life-sciences end, which is capital intensive and long-horizon and demands specialist technical
diligence. A foreign investor with genuine life-sciences expertise can add real value here; a generalist should treat
the harder end of the theme with caution.

Agriculture, food security and water are anchored in an unavoidable regional reality: a climate and geography in
which food and water security are strategic priorities, backed by state programmes and procurement. The demand
anchor is therefore unusually strong and unusually durable, because it rests on a structural feature of the region
rather than on a fashion. The themes span controlled-environment agriculture, water technology, desalination and
the digitisation of food supply chains. For a foreign investor the attraction is a theme with a guaranteed buyer of
last resort in the state and a genuine regional problem to solve; the caution is that some of the theme is capital
intensive and that the regional market, while strategically vital, can be smaller than the policy attention suggests.

4.5 Space, Mobility and Robotics

The fourth family is the most explicitly mission-driven. Space and earth observation have become a visible
national priority, with dedicated agencies, anchor projects and a deliberate effort to build sovereign capability. The
theme is capital intensive and long-horizon, and much of it is anchored in public missions and procurement rather
than in private demand, which a foreign investor should read carefully: the policy support is strong and durable,
but the commercial demand beyond the state is still forming. The most investable parts of the theme are often the
data and applications layer, earth observation, geospatial analytics, downstream services, rather than the launch
and hardware layer, which belongs to specialist and largely strategic capital.



Autonomy, robotics and advanced manufacturing cut across the other families and draw on the region's logistics,
ports and industrial base. The demand anchor is real, in warehousing, ports, mobility and industry, and the
economics are nearer to conventional deep-tech venture than the space or semiconductor themes. For a foreign
investor these cross-cutting themes can be an efficient way to gain deep-tech exposure with a clearer demand
anchor and a shorter horizon than the frontier themes, provided the investor brings the technical networks to assess
them.

4.6 Comparing the Themes

Having surveyed the themes one family at a time, the framework compares them on a common frame so that the
trade-offs are visible. Figure 2 scores each theme on six dimensions: foreign-VC appetite, state-programme
support, regional demand anchor, capital intensity, time to revenue and exit-path clarity. The heatmap makes three
points. First, the themes with the strongest combination of foreign appetite, policy support and demand anchor,
artificial intelligence and clean energy above all, are also among the more demanding on capital and horizon, so
that appeal and difficulty rise together. Second, the cross-cutting themes, autonomy and robotics, health
technology, offer a more balanced profile, with a clear demand anchor and a less punishing horizon, even if they
attract less headline attention. Third, the most science-intensive themes, semiconductors and space, score highest
on capital intensity and time to revenue and lowest on exit clarity, which marks them as themes for specialist and
patient capital rather than for a generalist venture programme.

Figure 3 sets out the stylised distribution of deep-tech venture funding across the themes. The picture is one of
concentration: artificial intelligence draws the largest share, with clean energy and health and biotechnology
forming a second tier, and the more specialist themes, space, semiconductors, materials, drawing smaller shares of
venture capital even where they attract substantial state and strategic capital. The ordering, rather than the precise
shares, is the point, and it reflects the interaction of foreign appetite, the availability of venture-scale opportunities,
and the degree to which each theme suits venture rather than infrastructure or strategic capital.

Figure 3. Illustrative Deep-Tech Funding by Theme (indexed)
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Lllustrative, indexed values; the largest theme is indexed to 100. The ordering and the relative gaps are the point, not the precise figures, which are
stylised and not sourced data.

Figure 6 arranges the themes by capital intensity and time to exit, the two economic dimensions that most
determine what kind of capital a theme suits. The themes towards the upper right, space, semiconductors, parts of
clean energy and biotechnology, demand the most capital and the most patience, and are best matched to
specialist, deep-pocketed and long-horizon investors. The themes towards the lower left, parts of Al, autonomy,
AgriTech and digital health, consume less capital and return it sooner, and suit a broader range of venture
investors. The point of the figure is not to rank the themes but to make explicit that they are not interchangeable:
an investor's capital, horizon and risk appetite should determine which region of the map it operates in, and a
single venture heuristic applied across all themes will misprice most of them.

Figure 6. Themes by Capital Intensity and Time to Exit (illustrative)
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Lllustrative positioning on a one-to-five frame. Themes towards the upper right demand more capital and patience, the placement is stylised, not
measured data.

A final observation on comparison concerns the relationship between a theme's headline appeal and its suitability
for venture capital specifically. The themes that dominate the headlines, artificial intelligence, space, frontier
compute, are not always the themes best suited to a venture investor's capital and return model. Some draw their
largest cheques from strategic and state capital that does not need a venture-style exit; some are so capital
intensive that only the deepest-pocketed specialists can sustain a position; and some realise value over horizons
longer than a conventional venture fund's life. The comparative framework is designed to separate a theme's
prominence from its fit with the investor's own model, so that the investor backs the theme that suits its capital
rather than the theme that fills the news. This is the analytical heart of the paper's counsel against theme-chasing.



4.7 Choosing Among the Themes

Proposition 3 holds that the themes are not interchangeable and that an investor should match its capital, horizon
and edge to the theme rather than chase the most fashionable one. Figure 5 arranges the themes along two axes
that capture this choice: foreign-VC appetite on the horizontal, and ecosystem and exit readiness on the vertical,
with marker size standing for stylised relative funding weight. The figure distinguishes a cluster of anchor themes
in the upper right, artificial intelligence and clean energy above all, where foreign appetite and ecosystem
readiness are both high, from a set of emerging themes in the lower left, advanced materials, parts of space and
semiconductors, where appetite and readiness are still forming.

The framework does not declare a single winner, because the right theme depends on the investor. Three questions
discipline the choice. The first is fit with the investor's edge: the most attractive theme in the abstract is not
necessarily the one in which a given investor can add the most, and the cross-border literature is clear that the
foreign investor's value lies in the markets, networks and technical credibility it brings beyond capital. An investor
with deep climate-technology expertise brings something specific to a Gulf clean-energy company that a
generalist chasing Al because it is largest does not. The second question is fit with the investor's capital and
horizon: a theme in the upper right of Figure 6 demands patient, deep-pocketed capital, and an investor without it
should favour the lighter themes regardless of their headline appeal. The third question is the strength of the
theme's demand anchor independent of policy: a theme that would persist if the public scaffolding were removed
is a safer long-term bet than one that depends on continued state sponsorship.

Two errors recur in how foreign investors choose among deep-tech themes, and the framework is designed to
guard against both. The first is to crowd into the most fashionable theme without regard to fit, paying full prices in
a competitive theme where the investor has no particular edge and is likely to be adversely selected into the deals
that better-placed, more specialist investors passed over. The second is the opposite: to dismiss the harder, more
capital-intensive themes wholesale because they do not fit a consumer-venture heuristic, missing themes with
strong demand anchors that suit patient capital. The disciplined path runs between these errors: choose the theme
where the investor's edge, capital and horizon align with the theme's economics and demand anchor, and enter it
deliberately.



Figure 5. Themes by Foreign-VC Appetite and Ecosystem Readiness (illustrative)
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Lllustrative positioning. Marker size is stylised relative funding weight. Position and size are calibrations to compare themes, not measured data.

4.8 Policy, Programmes and the Themes They Back

Proposition 2 holds that the themes drawing foreign capital are those reinforced by a national mission, and it is
worth making the link between policy and theme explicit. Figure 4 sketches how the principal state programmes,
agencies and the talent regime cluster around the deep-tech themes. National Al and compute strategies back
artificial intelligence, the semiconductor and compute stack, and robotics; energy-transition and net-zero
programmes back clean energy, climate technology and materials; space and advanced-technology agencies back
space, earth observation and robotics; life-sciences and food-security funds back health, biotechnology,
agriculture and water; and the hubs, free zones and talent regime support all of the themes by lowering the friction
of forming a company and importing the talent to build it.

For a foreign investor the practical value of this map is twofold. First, it shows that the themes are not isolated
bets but are each backed by a durable policy mission and, in most cases, by public demand in the form of
procurement and anchor projects, which lengthens the demand anchor beneath them. Second, it directs attention to
the right question about any theme: how much of the activity would persist if the public scaffolding were
removed. A healthy theme uses its programmes as scaffolding that the building eventually outgrows. The themes
with the strongest private demand, Al applied to real regional problems, energy technologies with export markets,
food and water technologies solving a structural need, are those where the answer is most favourable, and they are
the themes a patient foreign investor can most confidently back.



Figure 4. Stylised Map of State Programmes and the Themes They Back
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Hlustrative schematic. Government programmes, hubs and the talent regime cluster around the deep-tech themes shown, the grouping is stylised to
show how policy and capital line up behind themes, not an exhaustive or named directory.

4.9 Gulf Deep-Tech in International Context

Proposition 5 holds that Gulf deep-tech is best assessed against the deep-tech hubs an investor already knows.
Figure 7 compares the UAE with Singapore, the established Asian hub an international investor will recognise,
and with Saudi Arabia, the large and fast-moving market next door, on six illustrative dimensions: capital depth,
state programmes, talent pull, regulatory clarity, demand anchor and exit liquidity. The stylised comparison makes
three points. First, on capital depth and state-programme support the Gulf stands comparison with the most
developed hubs, which is the core of its appeal in capital-intensive deep-tech: few ecosystems can match the
willingness of state-linked capital to fund first-of-a-kind projects. Second, the UAE's distinctive strengths are
talent pull and regulatory clarity, the product of a residency regime built to import researchers and of two
common-law financial centres, while Saudi Arabia's distinctive strength is the scale of its domestic demand
anchor. Third, the familiar gap of a younger ecosystem is exit liquidity, where Singapore retains an edge that takes
longest to build.

The comparison with Singapore is the most instructive, because Singapore is the hub the Gulf most resembles in
ambition and model: small domestic markets that have built themselves into deep-tech gateways on the strength of
legal quality, talent policy and financial-centre depth. The stylised scoring suggests the Gulf has substantially
closed the gap on capital and programme depth, and leads on the willingness of state capital to back capital-
intensive themes, while Singapore retains an edge on the maturity of its exit channels. The comparison with Saudi
Arabia draws out the UAE's distinctive role as a regional hub: a base, with the legal, residency and financial
infrastructure to match, from which an international investor can access not only the UAE but the wider Gulf and
the larger demand anchor of the Saudi market. For many foreign investors the two are complements rather than
substitutes. The broader point, and the reason Proposition 5 insists on comparison, is that the Gulf's deep-tech
strengths and gaps are only legible against a benchmark and theme by theme; assessed in isolation it is easy to
overstate or to dismiss.

The international comparison also clarifies which of the Gulf's deep-tech themes travel best and which are most
regionally bound. The themes anchored in a global market, artificial intelligence, components and software for the
energy transition, certain biotechnology and materials themes, can be built in the Gulf and sold worldwide, so that
a company's addressable market is not limited by the size of the regional economy. The themes anchored in a



specifically regional need, food and water security, parts of the space and earth-observation theme tied to national
missions, certain logistics and mobility applications, are more regionally bound, with a demand anchor that is
durable but whose ceiling is the regional market. Neither is inherently better, but the distinction matters to a
foreign investor's underwriting: a globally addressable theme can support a larger outcome and a cross-border
exit, while a regionally bound theme offers a more certain but more contained demand. Reading each theme for
the reach of its market, alongside the strength of its anchor, is part of choosing well.

Figure 7. Gulf Deep-Tech in International Context (illustrative scoring)
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Hllustrative one-to-five scoring across six dimensions. The pattern, comparable capital and programme depth, a UAE edge on talent and clarity, a
Saudi edge on demand scale, a Singapore edge on exits, is the point, not the exact heights.

5. IMPLEMENTATION: A TWELVE-MONTH THEMATIC ENTRY ROADMAP

The survey and the framework lead to a plan. This section sets out a staged, twelve-month roadmap for an
international investor moving from a first interest in Gulf deep-tech to an established presence in a chosen theme.
The roadmap is illustrative and should be adapted to the investor's size, chosen theme and route, but the sequence,
theme thesis before structure, structure before commitment, commitment before footprint, is general. Figure 8 sets
out the workstreams over the year.
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Illustrative sequencing of six workstreams over twelve months. The order, theme thesis, structure, network, commitment, presence, portfolio, is the
durable point; timing should be adapted.

5.1 Months 0 to 3: Theme Mapping and Thesis

The first quarter is for building exactly the thematic map this paper sketches, but with current, named and specific
data: surveying the themes, identifying the demand anchors and policy programmes beneath each, assessing where
the investor's capital and edge fit, and forming a clear thesis about which theme or themes to back and why. This
is desk and relationship work, and it is the cheapest stage at which to discover that a fashionable theme is a poor
fit for the investor's edge or horizon.

5.2 Months 1 to 4: Regulatory and Vehicle Set-Up

Overlapping with the mapping, the investor decides on a legal venue, typically one of the region's common-law
financial centres, and establishes whatever vehicle the chosen route requires, from a simple licence for a scout
arrangement to a fully regulated fund structure for a dedicated presence. The venue choice should follow the logic
of proximity to the target theme's capital, talent and co-investors, fit with the wider operational map, and cost,
rather than imitation of the last fund the investor happened to see.

5.3 Months 2 to 8: Programme and Co-Investor Network

The longest and most important workstream is building the network that the cross-border literature identifies as
decisive, and which in deep-tech extends to the technical and policy institutions behind a theme: relationships with
the local funds and operators in the chosen theme, with the relevant state programmes and agencies, with the
research and talent base, and with prospective co-investors, and through them a pipeline of credible companies.
For a lighter route this may run through a fund commitment or a scout; for a heavier one through a joint-venture
partner. Either way, this is where the local proximity and technical knowledge a deep-tech theme demands are
actually bought, and it cannot be rushed.



5.4 Months 4 to 8: First Thematic Commitments

With a theme thesis, a structure and a pipeline in place, the investor makes its first commitments within the chosen
theme, whether as an anchor in a thematic fund, a co-investor alongside a trusted lead, or a direct backer of a small
number of carefully chosen companies. Starting deliberately and in modest size, and learning from the first cohort,
is wiser than deploying a full thematic programme before the theme is understood from the inside, and it is
especially wise in the more science-intensive themes, where the technical learning curve is steepest.

5.5 Months 6 to 12: On-the-Ground Presence

For investors pursuing a deeper route, the second half of the year is when an on-the-ground presence is
established, whether a small representative team or a full office, turning a remote relationship into a resident one.
In deep-tech, presence buys not only deal access and credibility but proximity to the technical and policy
institutions, the research base, the agencies, the anchor projects, that shape a theme, and it signals to founders and
co-investors the seriousness of the investor's intent.

5.6 Months 8 to 12: Portfolio, Follow-On and Exits

By the final quarter the investor is managing a first thematic portfolio, supporting its companies, planning follow-
on capital, and beginning to plan towards exits. In the more capital-intensive themes follow-on planning is
especially important, because the companies consume capital over a long horizon and a backer that cannot follow
its money risks being diluted at exactly the wrong moments. The work now shifts from entry to stewardship, and
the quality of the network and the structure built earlier in the year determines how well it goes.

5.7 Common Pitfalls and How the Roadmap Avoids Them

The staged sequence is designed to avoid the pitfalls that recur when foreign investors enter Gulf deep-tech. The
first is theme-chasing: crowding into the most fashionable theme without regard to fit, edge or the theme's
economics. The mapping stage guards against this by forcing a deliberate thematic thesis before any commitment.
The second pitfall is applying a single venture heuristic across themes with very different economics, underwriting
a capital-intensive, long-horizon theme as though it were a consumer venture; the comparative framework and the
capital-intensity map force the investor to match capital and horizon to the theme. The third is underestimating the
technical diligence a deep-tech theme requires, committing on commercial judgement alone; the network
workstream builds the technical relationships that close the gap. The fourth is underestimating the follow-on
burden of the harder themes, backing a capital-hungry company without the reserves to support it; the portfolio
workstream plans for follow-on from the outset. The roadmap, in short, is the framework of this paper turned into
a sequence of decisions, each timed to be made when the investor has the knowledge to make it well.

6. RISKS, CAVEATS AND LIMITATIONS

A thematic survey is only useful if it is honest about what it cannot see and about the risks of the themes it charts.
Several caveats and risks deserve emphasis.

6.1 The Limits of an lllustrative Framework

The figures in this paper are stylised and illustrative. They are designed to show structure, relationships and orders
of magnitude, not to report or forecast precise numbers. A foreign investor must replace the illustrative inputs with
current, named and verified data before committing capital to any theme. The survey is a starting point for
diligence, not a substitute for it.



6.2 Theme and Market Risks

Each theme carries its own risks. The frontier compute themes, artificial intelligence and especially
semiconductors, are competitive, richly valued in places, and exposed to a global contest over technology that can
shift the ground beneath a company quickly. The energy, climate and space themes are capital intensive and long-
horizon, and a foreign venture investor must distinguish carefully between their venture-scale and infrastructure-
scale parts. The themes most dependent on continued policy support carry the risk that the support changes; the
right protection is to favour themes with a strong demand anchor independent of policy. Across all themes, exit
liquidity, though deepening, is less mature than in established hubs, and a foreign investor should underwrite to a
realistic, not an optimistic, exit horizon, especially in the more capital-intensive themes.

6.3 Execution and Technical-Knowledge Risks

The cross-border literature is unambiguous that remote investing underperforms, and the disadvantage is sharper
in deep-tech, where assessing a company requires technical as well as commercial judgement. The principal
execution risk for a foreign investor is committing capital to a science-intensive theme without sufficient local
proximity and technical knowledge, misreading the technical credibility of a company or a team, and being
adversely selected into the deals that better-placed specialists passed over. The entry-route and roadmap
framework is designed to manage exactly this risk, but only if the investor is honest about how much technical
proximity its chosen route actually buys.

A related execution risk is misjudged pace. The depth of capital and the momentum of the themes can tempt a
foreign investor to deploy quickly, before the technical and local knowledge that protects against adverse selection
has accumulated. The discipline the cross-border literature prescribes, and that this paper builds into its roadmap,
is to begin in modest size, to learn from a first cohort, and to scale only as conviction, access and technical
understanding deepen. The cost of this discipline is a slower start; the benefit is avoiding the expensive education
of a full thematic programme deployed into a theme not yet understood from the inside.

6.4 Regulatory and Structuring Risks

Although the financial centres provide a familiar and credible legal environment, the wider region comprises
multiple jurisdictions, and structuring across them, particularly for themes that involve strategic technologies,
public procurement or cross-border data and hardware flows, requires care and specialist advice. The choice of
venue, the design of the vehicle, and the handling of cross-border flows all carry consequences that should be
addressed with qualified legal and tax counsel rather than assumed by analogy to the investor's home market.

6.5 Scope

Finally, this paper is a survey and orientation document for an international audience. It does not name
investments, rank managers or companies, or recommend allocations to any theme, and nothing in it is investment
advice or a solicitation. It is intended to help a foreign investor understand the structure of the thematic landscape
and choose a sensible theme and route, after which the specific, current and professionally advised work of
diligence and commitment can begin.

7. CONCLUSION

Gulf deep-tech has, in a remarkably short time, moved from the margins of the region's venture landscape to its
centre. Artificial intelligence and the compute beneath it, clean energy and the climate technologies of the energy
transition, space, health and biotechnology, food and water security, and the cross-cutting themes of robotics and
advanced manufacturing now draw international capital that a decade ago would not have looked at the region for
science-intensive companies. For an international venture, growth or deep-tech investor the question is no longer



whether the Gulf has a deep-tech agenda but which of its many themes to back, and how. This paper has supplied
a survey and a route.

The argument has been that Gulf deep-tech is best understood not as a single bet but as a portfolio of themes with
very different economics, and that an investor who maps the themes, their demand anchors, their policy support,
their capital intensity and horizon, their exit logic, before committing capital will choose a better entry point, price
each theme more accurately, and avoid the two opposite errors of chasing the most fashionable theme and of
dismissing the harder themes wholesale. From that survey the paper has drawn a decision framework: a
comparative view of the themes on a common frame, a clear-eyed match of capital and horizon to theme, an
honest reading of the policy support beneath each theme, a comparison against the hubs an investor already
knows, and a staged twelve-month roadmap from first theme thesis to established presence.

The deeper point is that the themes drawing foreign capital are those that combine a real regional demand anchor
with the reinforcement of a national mission, and that the foreign investor's task is to find the theme where its own
edge, capital and horizon align with that anchor. The investor who treats theme selection as a deliberate matching
exercise rather than a chase, and who enters its chosen theme as a staged process, beginning light and deepening
with conviction, is the one most likely to turn the opportunity into realised returns. The survey is the beginning of
that work, not the end of it.

Two further observations close the argument. The first concerns timing. Themes compound: the companies, the
follow-on capital and the exits of one cohort build the conditions for the next, so that the advantage of
understanding a theme early, while the landscape is still forming, is that the investor learns its structure and builds
its network before the competition for the best companies intensifies and before valuations fully reflect the
opportunity. Gulf deep-tech is at a stage where the themes are legible and the system is deepening, which is
precisely the stage at which a patient, well-mapped entrant can establish position in a chosen theme. The second
concerns humility. A survey drawn from structure and illustration is a starting point, not a substitute for the
current, named, professionally advised diligence that any commitment requires. The investor who uses this paper
to ask better questions about the themes, and then does the specific work of answering them with live data and
local and technical advice, will have used it as intended. The opportunity in Gulf deep-tech is real and distinctive;
capturing it rewards structure, patience and discipline over the chase.
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APPENDIX A. BASE-CASE ASSUMPTIONS

The table below records the stylised assumptions used in the figures and framework. They are indicative,
illustrative calibrations chosen to make the structure of the thematic landscape legible. They are not sourced data
and not forecasts, and a reader should replace them with current, named figures for any actual decision.

Table Al. Full Base-Case Assumptions

Hllustrative assumptions; see Section 3. Not sourced data or forecasts.

Input Ilustrative value Used in
Al funding index 100 (largest theme, indexed) Figure 3
Clean energy funding index 64 Figure 3
Health and biotech funding index 52 Figure 3
Climate and carbon funding index 46 Figure 3
Space funding index 33 Figure 3
Autonomy and robotics funding index 29 Figure 3
Semiconductors funding index 26 Figure 3
AgriTech and food funding index 22 Figure 3
Advanced materials funding index 15 Figure 3
Heatmap dimensions Six, scored 1 to 5 Figure 2
Al heatmap profile (appetite, support, demand, capital, 5,5,5,4,3,3 Figure 2
time, exit)

Clean energy heatmap profile 4,5,4,5,4,4 Figure 2
Capital intensity vs time-to-exit 1 to 5 each, nine themes Figure 6
Foreign appetite vs readiness 1 to 5 each, nine themes Figure 5
International scores (UAE / KSA / SGP) Six dimensions, 1 to 5 Figure 7
Roadmap workstreams Six, over 12 months Figure 8




APPENDIX B. THEME-SELECTION CHECKLIST

The following checklist distils the framework into the questions an international investor should answer before
committing capital to a Gulf deep-tech theme.

e Have we mapped the principal themes, with current and named data on the demand anchor and policy support
beneath each, rather than reacting to the loudest funding announcement?

e Have we identified the theme or themes where our own edge, networks and technical credibility add the most
beyond capital?

e Have we matched the theme's capital intensity and time to exit to our own capital, horizon and follow-on capacity?

e Have we tested the strength of the theme's demand anchor independent of policy, asking how much would persist if
the public scaffolding were removed?

e Have we secured the technical diligence the theme requires, rather than relying on commercial judgement alone?

e Have we chosen an entry route deliberately, and are we honest about how much local and technical proximity it
really buys?

e Have we benchmarked the Gulf, theme by theme, against the deep-tech hubs we already know, so our expectations
are calibrated rather than imported?

e Have we planned to begin in modest size and deepen with conviction, and to reserve for follow-on in the more
capital-intensive themes?

e Have we taken qualified local legal and tax advice on structuring and cross-border flows, particularly for themes
involving strategic technologies or public procurement?

APPENDIX C. GLOSSARY OF KEY TERMS

The following glossary defines the principal terms used in this paper for readers less familiar with the Gulf deep-
tech context.

Deep technology. Companies that commercialise advances in science and engineering, such as artificial intelligence,
energy, materials, biology, space and hardware, typically more capital intensive and longer-horizon than software
ventures.

Demand anchor. The real, durable source of demand beneath a theme, such as the energy economy for clean energy or
food and water security for AgriTech, that distinguishes a durable theme from a fashionable one.

Mission-oriented policy. Innovation policy that defines an ambitious public goal and directs capital and effort towards
it, crowding in private investment and shaping the direction of innovation.

Capital intensity. The amount of capital a theme consumes before it returns any, higher in themes such as
semiconductors, space and clean energy than in applied software or digital health.

Time to exit. The horizon over which an investor can expect to realise value in a theme, longer in the more science-
intensive themes.

Exit channel. The means by which an investor realises value: trade sale to a strategic acquirer, public listing,
secondary sale, or cross-border transaction.

Cross-border venture capital. Venture investment made by an investor based outside the target market, which the
literature finds typically benefits from local partnership or presence, especially in technical themes.

Entry route. The chosen means by which a foreign investor participates in a theme, from passive co-investment
through to a dedicated local office.

Free zone / financial centre. A designated zone, such as the region's common-law financial centres, with its own
regulatory and legal regime designed to attract specific activity and credible to international capital.

Talent regime. The residency and visa framework designed to attract and retain founders, researchers and operators, a
deliberate response to the talent constraint on deep-tech formation.



Disclaimer: This paper is for general information and orientation only. It is not investment advice, an offer, or a solicitation, and it does not
recommend any investment, theme, manager or allocation. All quantitative figures are illustrative and stylised, not sourced data or forecasts,

and should be verified against current, named sources before any decision. Readers should take their own professional legal, tax and
financial advice.



