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Overview
Europe is embarking on a historic increase in defence and security spending. If done well,
it will fundamentally reshape European defence capabilities amd remake the European de-
fence industrial base. If done badly, Europe risks wasting billions for outdated and expen-
sive equipment with little difference in military capability.

The application of key economic insights frommechanism design and best practice in pro-
curement is essential. This report synthesizes the key insights from economic research on
how to maximize European military capabilities, economic resilience, and innovation per
Euro spent.

(i) The procurement of innovation should be placed at the centre of Europe’s defence strat-
egy. Evidence fromU.S. programmes shows that autonomous, flexible agencieswith highly
skilled programmemanagers, bottom-up project selection, and active project management
outperform rigid, top-down systems. A combination of funding pushes for R&D and pull
incentives through purchase commitments is most effective.

(ii) Europe must prepare for demand surges during a conflict and secure actual production
capacity through contracts across the supply chain. Future scalability of production, unit-
cost reduction, and ensuring secure supply chains and critical inputs must be central to the
strategy.

(iii) Effective procurement processes require well-trained and competent buyers with suf-
ficient discretion, combined with strong ex post accountability. Flexibility and discretion
are typically preferable to rigid ex ante rules and overspecification in slow bureaucratic
processes. For standardized goods such as ammunition, competitive auctions and fixed-
price contracts perform well.

(iv) On a European level, the case for centralising defence procurement is strong. A single
Europeandefence procurementmarketwould yield large cost savings, strengthen the indus-
trial base, enhance interoperability, and improve coordination of R&D and surge-capacity
investments.
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The biggest bang for the buck:
Leveraging best practices in defence
procurement for Europe’s rearmament
Rodrigo Carril

1 Introduction: Goals, challenges, and
caveats

In June 2025, countries forming the North Atlantic Treaty Organisation (NATO) agreed to spend 5% of their GDP annually
on defence and security by 2035. This target includes at least 3.5% of GDP dedicated to “core defence requirements”, with
the remaining 1.5% allocated to broader security-related needs such as critical infrastructure protection, network defence,
civil preparedness, innovation, and strengthening the defence industrial base. The scale of this build-up will be substan-
tial, particularly for the alliance’s European members. For example, since 2000, average annual defence spending has been
1.3% of GDP in Germany, 2% in France, 1.5% in Italy, 1.4% in Spain, and 2.3% in the United Kingdom (Stockholm Interna-
tional Peace Research Institute, 2025). Meeting these requirements implies that, by 2035, European NATO members would
collectively spend an additional 831 billion euro per year in national security-related expenditures (Tian, Scarazzato, and
Guiberteau Ricard, 2025),1 implying a radical reshaping of defence procurement markets and the European defence indus-
trial base. Yet this historic rearmament effort comes at a time of increasingly tight public finances and high debt levels across
Europe, making it paramount to spend these resources efficiently.

This report synthesises key insights from the economics literature on defence procurement to inform the ongoing European
defence build-up. I survey some of the most relevant work in this area,2 highlighting how existing research can inform
policymakers on some of the crucial challenges they are likely to face.
Specifically, I consider:

• which types of procurement mechanisms are best suited for different types of defence goods and services;

• how to design a procurement strategy that can scale up production rapidly in response to crises;

• how to effectively incentivise military innovation and the development of new technologies;

• what degree of centralisation is optimal for European defence procurement.

In many respects, the procurement of military goods and services does not differ conceptually from the acquisition of non-
defence products. This is useful, since the larger literature on public procurement in general can be informative on some
issues. Yet other features are distinctive and may require closer attention to defence-specific work, or careful extrapola-
tion from literature developed in other contexts that share critical characteristics with defence procurement. This creates a
challenge, since the economics literature on defence procurement is relatively scarce.

1For core defence only, the authors estimate an additional spending of 336 billion per year by 2035.

2Sandler and Hartley (2007) offer an excellent overview of the field of defence economics. Rogerson (1994)
discusses the incentive problems that characterise defence procurement. Hartley (2017) presents a more recent
and accessible treatment of the economics of defence industries.
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Indeed, economists’ interest in this sector has been very limited compared to other areas of public economics and industrial
organisation, despite its significant size and importance. This is as true today as it was three decades ago, when Rogerson
(1994) hypothesised that a “barrier to entry created by the need to first learn about procurement practices,” or a “lingering
distaste for military matters among academics” could be reasons behind the sparse literature. And while there may be some
merit to these explanations, I believe that at least two other factors also help explain why economics research on, say, health,
education, or welfare programmes, dwarfs that on defence.

The first factor is data availability. Frontier research in applied microeconomics often relies on detailed administrative data
from government agencies, which in the defence sector are typically not accessible to researchers due to the sensitive nature
of the information involved. A thorough analysis of defence procurement would require access to granular data on contract
awards and bidding processes, as well as follow-up cost and performance metrics on awarded contracts. Such data are often
classified or restricted, or when publicly available they lack many key variables that would enable a richer analysis. For
example, the U.S. Federal Procurement Data System (FPDS) provides more than 100 different variables on each contract
awarded by the Department of defence (DOD), yet basic pieces of information are not provided, such as a breakdown between
quantity and unit prices, an ex ante price or engineer’s cost estimate to benchmark award prices, the identity of the losing
bidders and the value of their bids, or detailed performance metrics on cost, schedule, and technical performance. The DOD
does collect some of this information systematically, but it is deemed “source selection sensitive”, thereby impeding its use
by external researchers. Similar limitations arise with data from other countries. And while this has not precluded some
researchers (including myself) from using the publicly available data to conduct empirical research on defence procurement,
it does limit the scope of analyses that one can perform, and may be a reason why fewer researchers work on this topic.

A second related factor that may explain why defence procurement is relatively understudied is that it is an area of govern-
ment activity where outcomes are conceptually hard to define and difficult to systematically measure. When studying the
effectiveness of educational policies, researchers canmeasure their impact on student test scores and graduation rates. When
assessing the impact of health interventions, they can quantify their effects on mortality rates or disease incidence. But how
canwe evaluate the effectiveness of investments in defence? How dowemeasure the value in terms of security, the prevention
of future conflicts, or the deterrence of terrorist attacks that a new weapons system delivers?

AsHartley (2012) notes, one possible yet highly unsatisfactory approach is tomeasure inputs (i.e., themoney spent on defence)
as a proxy for output (i.e., the consequences of that spending). This used to be the standard practice by most governments,
although more recently they have started adopting the notion of defence capabilities as the key output measure. Capabilities
are the ability to achieve a certain specific goal, such as the ability to deploy a certain number of troops to a conflict zone
within a specific timeframe, or the ability to protect a territory from a particular type of missile attack. This is a major
improvement relative to old practice, making clear that different types and amounts of inputs may generate the same output.
Still, major challenges remain. On the one hand, it may be hard to define and measure capabilities in precise quantitative
terms. On the other hand, the measures tend to be relatively narrow, and will fail to capture the contribution to the prevention
of conflicts and its consequent costs in terms of human lives and economic damages, arguably the ultimate outcome we
should care about. To quote and paraphrase major British historical figures, ”you can’t always get what you want”, and and
it may well be that capabilities are the worst possible defence outcome measure, except for all the others that have been tried
from time to time. In the absence of better alternatives, capabilities appear to be the most meaningful outcomemeasure, and
governments should strive to define and quantify them as accurately as possible. More empirical work using these metrics as
outcomes would be highly valuable, as most of the existing work focuses on measures of contract performance, such as cost
overruns and schedule delays.

With these challenges and caveats in mind, the report synthesises lessons from the existing economics literature on defence
procurement, organised around themes likely to be central in the current European policy discussion. Section 2 considers
which procurement mechanisms are appropriate for different types of acquisition, highlighting trade-offs among mecha-
nisms, the role of competition, and the balance between rules and discretion. Section 3 examines strategies for scaling up
production in response to crises, drawing parallels with vaccine production during the COVID-19 pandemic. Section 4 dis-
cusses methods for procuring innovation, and Section 5 considers the optimal degree of centralisation in European defence
procurement. Section 6 concludes with key takeaways and policy recommendations.

2 Procurement mechanisms
How should governments procure defence goods and services? Important dimensions of this question concern what specific
mechanisms to use when selecting between potential suppliers, what type of payment schemes to use to reward vendors, and
the extent towhich procurement officers should exercise discretion inmaking these decisions, deviating frompre-established
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rules.

Most research on these questions considers public procurement in general, although defence procurement is sometimes ex-
plicitly discussed or used as a motivating example. A smaller set of papers focuses squarely on defence procurement. Taken
together, one overarching message emerges: one size does not fit all. Different types of acquisitions will require differ-
ent types of mechanisms, competition is not always unambiguously beneficial, and the optimal degree of buyer discretion
depends on context.

Awarding mechanism and competition
A first important challenge faced by an agency acquiring a military good or service is how to select a contractor from a
pool of potential vendors. Should they rely on competitive auctions—and, if so, should awards be made to the lowest bidder
Should they strive to maximise competition, or restrict tenders to a few pre-selected firms? Should they negotiate directly
with suppliers?

Economists have typically been enthusiastic supporters of auctions as an awarding mechanism. This is backed by a large
theoretical literature showing how auctions can be a powerful instrument to drive down procurement prices when goods are
simple and homogeneous, and sellers may have private information about their costs (e.g., McAfee and J. McMillan, 1986;
Laffont andTirole, 1987; BulowandKlemperer, 1996). If non-price attributes such as product or service quality are important,
and if these dimensions are easy to measure and verify, then auctions that explicitly incorporate non-price dimensions into
the allocation rule (i.e., scoring auctions) can be optimal (Che, 1993; Asker and Cantillon, 2008; Asker and Cantillon, 2010).

However, when important aspects of quality are non-contractible, an auction that awards the contract to the lowest biddermay
lead to inefficient outcomes, perhaps by selecting low-cost but low-quality contractors (i.e., adverse selection) or by inducing
firms to opportunistically “cut corners” in the implementation of the contract (i.e., moral hazard). In this case, theoretical
work shows that standard auctions are usually outperformed by mechanisms that resemble direct negotiation, restrict the set
of competing firms, or introduce allocation rules that do not necessarily award to the lowest bidders (Spulber, 1990; Manelli
and Vincent, 1995; Calzolari and Spagnolo, 2009; Burguet, Ganuza, andHauk, 2012; Chillemi andMezzetti, 2014; Decarolis,
2018; Lopomo, Persico, and Villa, 2023).

The issue of non-contractible quality is likely to be a concern in real-world procurement markets, particularly for more
complex goods and services. Consequently, and in line with the theoretical insights, a growing body of empirical work
documents the shortcomings of standard auctions.3 Carril, Gonzalez-Lira, and Walker (2025) explore this in the context of
defence procurement, studying U.S. defence contracts awarded competitively via first-price auctions. They observe that a
rule in the federal procurement system mandates that contracts expected to exceed $25,000 be publicised on a government
website, whereas contracts below this threshold receive bids only from firms directly informed by the buyer. This creates an
exogenous source of variation in competition, as otherwise very similar contracts receive a significantly different number of
bids depending on whether they cross the policy threshold. Using a combination of density analysis, a regression discon-
tinuity design, and an empirical auction model, they find that contract awards advertised through the government platform
see a 60% increase in the number of bids, and that this increased competition leads to award prices that are, on average, 6%
lower. However, competition also increases the likelihood of cost overruns and delays, particularly for more complex con-
tracts. For simple contracts such as the acquisition of off-the-shelf products, the award-price savings dominate, so that more
competition reduces total costs. For more complex contracts, initial savings due to fiercer competition are more than com-
pensated for by higher cost overruns, leading to higher total procurement costs. The model implies that the one-size-fits-all
policy of mandating publicity for all types of contracts is suboptimal. Instead, important cost savings would be achieved by a
policy that maximises competition for simple contracts, but that grants buyers of more complex goods and services a greater
amount of discretion to restrict competition.

3For example, Bajari, R. McMillan, and Tadelis (2009) show that auctions perform worse than negotiation
when goods are more complex and contractual design is incomplete, in the context of Northern California’s
construction sector. Decarolis (2014) shows that when Italian procurement bodies introduced first-price auc-
tions they saw a significant increase in ex post cost overruns, thereby dissipating a large share of the savings
induced by competition. Also in Italy, Coviello, Guglielmo, and Spagnolo (2018) document better procurement
outcomes when auctions for public construction projects can be restricted to a set of firms invited by the buyer.
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Multi‑sourcing and split awards
One specific form of competition that has attracted attention in the defence procurement literature is the reliance on multiple
suppliers for a single need. The main application is the procurement of large and complex systems—say, the new generation
of fighter jets—which can be thought of as two-stage processes: an initial development phase where firms compete on designs
and prototypes, followed by a production phase where the winning design is manufactured at scale. The production phase,
at least initially, is typically awarded to the developer of the winning design. But once the technology is developed and
production processes are established, should the buyer consider introducing competition to the incumbent manufacturer by
potentially awarding all or part of the subsequent production to a second source?

A number of theoretical papers have studied this question with defence procurement as their main motivating example. The
logic of (potentially) awarding a production contract to a second source is that the threat of losing the contract will create
incentives for the incumbent to reduce costs and improve service. However, these benefits fromcompetitionmaybeweakened
or even reversed when there is a learning curve that gives the incumbent a cost advantage over the second source, transferring
the technology is costly, or if competition at the production stage affects firms’ incentives at the development stage, leading
them to bid less aggressively for development or to underinvest in research effort.

Anton and Yao (1987) emphasise the “experience curve” channel and its interaction with asymmetric information. While the
existence of an incumbent’s cost advantage reduces the benefits of competition, they show that the threat of second sourcing
can efficiently discipline the incumbent’s cost revelation. Riordan and Sappington (1989) emphasise instead the costly tech-
nology transfer and the linkages between development and production stages. They show that second sourcing can only be
optimal for intermediate levels of technology transfer costs: if these costs are too high, then production by the second source
is prohibitively expensive; if they are too low, then second sourcing eliminates research and development incentives during
the initial phase. A numerical simulation implies that second sourcing is often undesirable.

Rather than allocating the entire production contract to a second source, an alternative is to split the production contract
between the incumbent and a new entrant. Rob (1986) shows that splittingmay be away to leverage the benefits of competition
while retaining incentives for R&D in the initial phase. However, Anton and Yao (1989) and Anton and Yao (1992) show that
award splitting may induce coordination or even collusion among bidders.

In Section 4, I will come back to the issue of effectively incentivising innovation and the role of subsequent production
procurement contracts. Finally, it is worthmentioning that thesemodels typically focus on the price effects of multi-sourcing
and split awards, whereas a buyer may have non-price motivations for these strategies, such as ensuring supply security or
maintaining a competitive industrial base. I will return to these issues in Section 5.

Contract design
Beyond how to allocate the contract between prospective firms, a second question is how that contract should be structured,
particularly regarding payment schemes. Should the contract reward the vendor unconditionally on a fixed-price basis, or
should payments be indexed to costs? The former type creates strong incentives for cost reduction, but makes the vendor
bear all the risk from cost uncertainty. The latter contract shares risk between buyer and seller, but may weaken incentives
for cost containment.

In a classic paper, Laffont and Tirole (1986) study this problem by developing amodel of how to optimally incentivise a seller
who has private information about their costs and may invest in cost reductions. The optimal scheme is to offer a menu of
incentive contracts that allow for screening, where each contract combines a fixed payment with a cost-plus reimbursement.
This optimally balances incentives to reduce costs with risk-sharing.

Bajari and Tadelis (2001) observe that such menus are rarely used in practice. Instead, either “pure” fixed-price or cost-plus
contracts are the norm. They propose a theory that emphasises ex post adaptation to unforeseen contingencies, rather than
ex ante screening. This implies that both buyer and seller face substantial uncertainty that materialises after the contract
award and may trigger design changes and renegotiations. The authors find that simple projects use fixed-price contracts
with a high degree of design completeness, leaving little room for ex post adaptation, whereas more complex projects are
procured with cost-plus contracts, leaving the design relatively incomplete and increasing the likelihood of adaptation.

While the theory provides clear insights into the features of simple contracts and when a given form is preferred, there is vir-
tually no systematic empirical evidence on the performance of different contractual forms in defence procurement. Crocker
and Reynolds (1993) study the determinants of contract type for a small sample of U.S. Air Force engine contracts, showing
that cost-plus contracts are more likely when technological uncertainty is higher, whereas fixed-price contracts are more
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prevalent when the supplier has a history of past opportunistic behaviour or there is more potential for hold-up by a single
source. Carril and Duggan (2020) use the universe of defence contracts in the U.S. in 1986–2001, a period of significant con-
solidation among defence contractors, to study how industry concentration affected the procurement process, including the
choice of contract type. Using exogenous variation from the heterogeneous impact of mergers across product markets, they
find that increased concentration led to greater use of cost-plus contracts.

Both empirical studies offer insights into factors that influence contract-type choice. However, the question of how changes in
contract type causally influence procurement outcomes remains largely unexplored. The answer likely depends on contract
characteristics, with fixed-price contracts performing better for simpler procurements and cost-plus contracts being more
appropriate for complex procurements that require ex post adaptation. However, a quantitative assessment of these trade-
offs would be valuable for procurement design and remains an open area for future research.

Buyer discretion
The previous sections discussed how different dimensions of procurement design may influence contract outcomes. In prac-
tice, these choices will bemade by procurement officers whose scope of action is constrained by a set of rules and regulations.
How tight or loose should these rules be? Towhat extent should we limit buyer discretion, and to what extent should we allow
procurement officers to use their judgement, expertise, and on-the-ground information to make decisions?

In policy circles, this is often referred to as one of the most contentious issues in procurement design (Gutman, 2014). The
stakes are naturally very high. The OECD refers to public procurement as “the government activity most vulnerable to waste,
mismanagement and corruption”,4 and several high-profile procurement scandals across countries have reinforced the per-
ception that discretion may lead to abuse. Yet limiting discretion may lead to rigid rules that impede adaptation to changing
circumstances and prevent procurement officers from using their expertise to make better decisions. The risk is that buyers
spend most of their time focusing on costly compliance rather than on getting the best value for money (Kelman, 1990).

This question has attracted significant attention in economics research, withmixed empirical evidence on the trade-off. Some
studies emphasise that greater discretion leads to favouritism and worse procurement outcomes (Palguta and Pertold, 2017;
Baltrunaite, 2019; Szucs, 2024), whereas others find that it can improve outcomes (Coviello, Guglielmo, and Spagnolo, 2018;
Bandiera, Best, et al., 2021; Carril, 2022; Decarolis, Fisman, et al., 2025).

Bosio et al. (2022) propose a way to rationalise these mixed findings. They build a model in which procurement outcomes are
jointly determined by regulatory rules and public-sector capacity. The main result is that regulation is desirable in countries
with low public-sector capacity, but not in countries with high capacity, since it hinders the exercise of optimal discretion.
Cross-country evidence supports these predictions: tighter procurement regulation correlates with improved outcomes, but
only in low–state-capacity countries. Carril (2022) provides a similar rationalisation in a within-country framework. Whether
rules or discretion lead to better outcomes depends on the degree to which procurement officers are aligned with the public
interest, a key parameter in the model. Using U.S. federal procurement data, he shows that alignment in this context is
relatively high, indicating that expanding buyer discretion would be beneficial. Yet the model makes clear that a context with
a lower degree of alignment could lead to the opposite conclusion.

Takeaways for European defence procurement
Contracting should not be bound by one-size-fits-all rules. Instead, a flexible procurement system that allows buyers to
choose from a menu of mechanisms and contract types is likely to yield better outcomes. Competitive bidding and high-
powered fixed-price contracts should be the default for off-the-shelf transactions and encouraged for relatively simple acqui-
sitions with easy-to-verify quality, such as ammunition or low-tech drones. For more complex purchases with uncertainty
regarding the need for ex post adaptation, restricting the set of competing firms, negotiating directly, and/or relying on
cost-reimbursement contracts may be more appropriate.

4https://www.oecd.org/en/topics/sub-issues/integrity-in-public-procurement.
html. Accessed October 2025.
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Granting procurement authorities broad discretion requires careful selection and training of procurement officers. Discretion
need not imply a lack of accountability; procurement managers should be able to justify their choices, and ex post audits can
be used to detect and sanction waste and abuse. The key is to avoid an excessively bureaucratic system that seeks to control
waste by limiting buyers ex ante and subjecting them to costly regulatory compliance.

3 Scaling up production in times of
crisis

One respect in which defence procurement may be distinct from many other sectors is the possibility of sudden increases in
demand following geopolitical crises. A surge in demand requires a rapid scaling up of production, which, in the absence
of specific planning, may be extremely difficult—or even infeasible—to achieve. Without a specific institutional design, the
industrial base is unlikely to have incentives to invest in capacity to accommodate these surges, and input shortages and other
supply chain bottlenecks are likely to emerge.

How should the defence procurement system anticipate and prepare for these demand surges? This key question has received
little attention in the economics literature on defence procurement. However, economists have put some thought into this
issue in the context of the recent COVID-19 pandemic, with the need to rapidly scale up vaccine production offering useful
parallels and insights. Furthermore, some institutional mechanisms used to respond to the pandemic have their origin in de-
fence preparedness, with the U.S. defence Production Act serving as an important legal lever to expedite vaccine production.

In the early days of the vaccine rollout in the U.S., Castillo et al. (2021) estimated that rapidly expanding capacity to accelerate
immunization would yield enormous social benefits, on the order of US$600–1,000 per course. Early vaccine deals with
manufacturers, by contrast, paid producers US$6–40 per course, revealing that producers lacked incentives to invest in the
socially optimal level of capacity. In this and follow-on work (Ahuja et al., 2021; Athey et al., 2022), the authors propose a
few market design principles to close this gap, which I then extrapolate to the defence context.

A core principle is that governments should contract on capacity rather than quantity. Paying for delivered units creates weak
incentives to invest in capacity that can be rapidly deployed during surges and is likely to result in delays that can be extremely
costly. Instead, governments should pay manufacturers to invest in capacity, securing a priority right to units produced when
needed. To ensure that firms have some skin in the game, these upfront payments need not cover the full cost of capacity,
and some incentives can be retained for delivered units, perhaps with bonuses for early delivery.

Capacity investments will serve little purpose if critical inputs are not available at the speed and scale required. Rather
than solving the problem, it would simply shift the bottleneck upstream in the supply chain. Governments have several
tools to relax these supply chain constraints. For inputs that do not depreciate quickly, stockpiling may be a reasonable
solution. In other cases, the same type of capacity contracts discussed above may be appropriate for certain critical inputs
and intermediate goods. Finally, governments may need to resort to legally compelled prioritisation mechanisms to ensure
that scarce critical inputs are directed to defence production in times of crisis.

Bown (2022) discusses how the U.S. relied on the defence Production Act to assign a priority rating to its vaccine contracts.
Priority-rated contracts not only give the government priority over other potential buyers but also require manufacturers to
pass that priority rating along the supply chain, ensuring prioritised access to critical inputs. The author documents how this
mechanismwas widely successful in enabling hundreds of millions of doses of vaccines to be produced for U.S. consumption
within weeks of the first successful vaccine trials. However, the relative slowdown in U.S. production in latermonths, coupled
with input shortages, suggests that this mechanism is likely insufficient on its own and should be complemented by input
capacity–expanding contracts of the type discussed above.

Takeaways for European defence procurement
Europe may find itself in a situation where weapons production needs to be rapidly scaled up, above and beyond the cur-
rent expected pace of rearmament. Preparations for this scenario should start now. Europe should consider contracting on
production capacity, paying firms to invest today at levels that can accommodate possible surge demand in the future. Ex-
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panding capacity in this way can act as a deterrent, and is also key to achieving economies of scale in production. Candidates
for these investments include ammunition, drones, and existing weapon systems that can be produced at scale with current
technology—such as artillery, cruise missiles, air-defence systems, manned aircraft, and airlift capacity (Quinet et al., 2025).
This capacity need not be wasted if demand surges do not materialise, and coordination to ensure that firms can repurpose
capacity for other products in peacetime would be desirable.

Supply chains are fundamental to ensuring that this capacity can be effectively usedwhen needed. Authorities should identify
critical inputs that may become bottlenecks and apply similar capacity contracts upstream. Stockpiling some critical inputs
may also be appropriate. Legal mechanisms to prioritise critical inputs for defence production in times of crisis may be a
necessary last resort.

4 Procuring innovation
Another distinctive feature of defence procurement is the importance of innovation. Both improving existing technologies
and developing new ones are crucial to adapting to the constantly changing nature of warfare. How should governments
effectively incentivise defence innovation? Note that the benefits of a well-designed innovation strategy in defence are likely
to far exceed the immediate impacts on national security, given the potential for spillovers to the broader economy (Moretti,
Steinwender, and Van Reenen, 2025).

Although not commensurate with its relevance, there is a growing empirical literature in economics that sheds light on the
procurement of military innovation.5 A first finding is that individual buyers play a key role in the success of innovation
procurement. Decarolis, Rassenfosse, et al. (2021) provide evidence of this, analysing R&D contracts awarded by the U.S.
Department of defence and leveraging exogenous replacements of contract managers due to their deaths. The authors find
that sudden changes in the employee in charge of managing an R&D contract significantly reduce the number and quality
of innovation outputs, as measured by the number of follow-on patents and their citations. The results suggest that buyers’
expertise and specialised human capital are important and hard-to-replace determinants of innovation procurement success.

Other studies have focused more directly on the design of particular innovation procurement programmes. Perhaps the most
famous programme is the Defence Advanced Research Projects Agency (DARPA), often credited for major developments in
military applications such as missile defence and stealth technology, as well as major inventions that spilled over to com-
mercial applications, like the internet or global positioning systems (GPS). Azoulay et al. (2019) provide a comprehensive
overview of DARPA and discuss the complementary design features that may explain its success. A first key aspect is organi-
sational flexibility, manifested in a flat organisation with limited bureaucracy; independence from other branches of the De-
partment of defence; the ability to hire programme managers outside the rigid civil service system—typically from academia
and industry in fixed-term appointments—and discretion to use more flexible contracting mechanisms. A second element is
a bottom-up approach, where programmemanagers use the aforementioned autonomy and flexibility to (re-)direct resources
in real time to technological areas based on changing priorities and innovation promise. A third feature is programme man-
agers’ discretion to select projects, as opposed to blindly following a strict cutoff rule based on peer review scores. The fourth
main characteristic is that DARPA project managers are not merely counterparts of the research team, but take an active role
in managing the projects, including making decisions on capital, tasks, milestones, and technical goals over the projects’
life cycle. Finally, the authors argue that the DARPA model is best suited for projects where three elements are present: (i)
a specific challenge exists, (ii) the technology exists but is relatively unexplored and has great potential for improvement (a
“nascent S-curve” technology), and (iii) important inefficiencies exist in the broader innovation system.

Another programme that has gathered economists’ attention is the U.S. Department of defence’s Small Business Innovation
Research (SBIR), which provides funding to small firms to develop research projects. Bhattacharya (2021) studies the tradi-
tional version of this programme, with projects that respond to specific technological requirements and are awarded through
a multi-stage R&D contest. Optimally designing this contest involves complex trade-offs that render the desirability of dif-
ferent design choices ambiguous ex ante. For example, competition may increase the expected value of the innovations
developed, but it also leads to costly duplication of research efforts. Similarly, stronger incentives in the form of larger pro-

5Chiappinelli, Giuffrida, and Spagnolo (2025) provide a recent survey of the general economics literature on
public procurement of innovation. Here, I focus specifically on defence.
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curement contracts for successful firms induce more effort, but this may or may not be socially efficient depending on the
strength of holdup problems and business-stealing effects. Developing and estimating a model tailored to this setting, the
author finds that providing stronger incentives and increasing the number of competing firms would significantly increase
the social surplus generated by the programme, even though they reduce the sponsor agency’s own welfare.

A more general design choice is the degree to which innovation procurement should be “top-down” versus “bottom-up.” A
top-down approach involves the government specifying detailed requirements and soliciting proposals to meet them, as in
the traditional SBIR. A bottom-up approach may open up calls for proposals to any technology that firms think the sponsor
might need. Howell et al. (2025) provide a direct evaluation of these two competing approaches, leveraging the fact that the
U.S. Air Force ran both types of calls in parallel within its SBIR. Comparingmarginally selected andmarginally rejected pro-
posals in both traditional (top-down) and open (bottom-up) solicitations, they find that only open awards increase technology
adoption by the military and commercial innovation, measured as follow-on patenting and VC investment. The null effects
of conventional awards on innovation outcomes are coupled with an increase in programme lock-in—that is, an increased
likelihood of future research awards to the same firm. One of the positive effects of open awards is attracting proposals from
new types of firms that would not normally participate in traditional calls—younger, smaller, startup-like firms—although
openness matters above and beyond this compositional effect.

The literature often distinguishes between “push” and “pull” mechanisms to incentivise innovation. Push mechanisms pro-
vide funding upfront to support research effort, whereas pull mechanisms reward successful candidate innovations. Both
programmes discussed above—DARPA and SBIR—have a large push component by funding the initial phases of research and
development. Additionally, the (often implicit) promise of follow-on procurement contracts for successful candidates pro-
vides a complementary pull incentive.

In Section 3, I discussed mechanisms proposed by economists in the context of the COVID-19 pandemic. These mechanisms
also offer insights into innovation procurement, and, in particular, how to combine push and pull mechanisms effectively.
Funding for capacity investments—emphasised in Section 3 as a way to rapidly scale up production of an existing product—
was proposed to be funded at risk, that is, even before a successful vaccine candidate had been identified (Athey et al., 2022).
Contracting on capacity with several candidates would then not only ensure timely availability of production once a success-
ful vaccine was developed, but also create strong incentives for firms to invest in research effort in the first place, thereby
increasing the likelihood and speed of vaccine development. The downside of the policy is that, precisely due to the invest-
ment at risk, some resources will inevitably be wasted as not all candidates will succeed. However, the enormous benefits
from speeding up vaccine availability dwarfed these costs (Castillo et al., 2021). In the spirit of advanced market commit-
ments (Kremer and Glennerster, 2004; Kremer, Levin, and Snyder, 2020; Kremer, Levin, and Snyder, 2022), the authors also
propose complementing these push incentives with pull funding in the form of purchase guarantees at a lucrative price, to
further increase incentives for research effort at the development stage.

Takeaways for European defence procurement
Europe has exhibited weak innovation performance relative to other advanced economies, in part due to less private R&D
spending, less effective public R&D spending, a fragmented innovation ecosystem, a shortage of academic talent at the very
top, underdevelopment of innovation clusters, and financial, legal, regulatory, and bureaucratic barriers to the creation and
scale-up of innovative firms (Draghi, 2024). This makes the challenge of procuring high-tech innovation for defence even
more complex. At the same time, it may offer an opportunity to design a new innovation procurement system centred on
defence that delivers security outcomeswhile also yielding positive spillovers to civilian innovation and the broader economy.
Quinet et al. (2025) advocate for such an innovation-driven defence strategy with a special focus on key sectors expected to
have high spillover potential. These include autonomous systems and robotics, artificial intelligence and advanced software,
space capabilities, rocket and missile technologies, and satellite constellations.

Experience from U.S. programmes offers some lessons for how this strategy might be carried out. Since organisational flex-
ibility is crucial, it is difficult to see how current EU institutions could fulfil this role, at least within the current institutional
and regulatory framework. A new agency with a high degree of autonomy may be needed. The ability to hire programme
managers at the highest level of technological expertise from academia and industry, to give them broad discretion to select
and actively manage projects, and to have them report directly to high-level political authorities would be key features.

Multi-stage R&D contests may be a powerful mechanism to attract private capital, accelerate innovation, and support market
entry and competition. Following the example of the U.S. SBIR programme, Europe may consider restricting a significant
share of these types of contests to small firms. While large firms will likely continue to play a central role in defence in-
novation given the scale and complexity of many projects, investing in small firms and startups may yield large innovation
dividends, and diversify the industrial base by fostering the entry of new players.

Contest design should be evaluated carefully and continuously. In the current European context, however, a combination
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of strong incentives and significant competition is likely to be appropriate, especially for strategic technological areas with
high degrees of uncertainty.

Bottom-up innovation should be encouraged. A dedicated share of funding should go to open calls for proposals, allowing
firms to propose any technology they believe may be relevant for defence applications or have high dual-use potential. Even
within the strategic sectors identified above, funding agencies canmaintain openness by specifying the critical challenges and
capabilities they seek to achieve, while leaving firms free to propose any technology that could meet those goals. Purchase
commitments for successful innovations should complement upfront R&D funding.

5 Procurement centralisation
To what degree should defence procurement be centralised? This question is particularly relevant in the European context.
One possibility is that each country continues to procure defence goods and services independently, as has been the norm
historically. An alternative is to centralise procurement at the EU or NATO level, with a single procurement agency in charge
of military acquisitions. Of course, a middle-of-the-road approach is possible in which some procurement is centralised,
while other acquisitions are left to national governments.

Dimitri, Dini, and Piga (2006) present a detailed discussion of the trade-offs involved in procurement centralisation. The
main argument in favour of centralisation is that it can generate cost savings through a combination of economies of scale,
reduced duplication of effort, specialisation, knowledge and resource sharing, and the ability to pool demand to exercise
greater bargaining power. Indeed, empirical evidence consistently shows that centralisation yields significant savings.6 The
main drawback of centralisation is the lack of flexibility, as a centralised agency may be less able to cater to specific local
needs and preferences in a timelymanner, or to effectively use valuable local information about changing local environments.
Centralisation may also be preferred when product standardisation is desirable, local favouritism and corruption are salient
concerns, the sector is strategic to national goals, or network effects are important. Applied to defence procurement, most of
these conceptual considerations point toward the desirability of centralisation, particularly for major military acquisitions.
For example, the interoperability of national defence systems is a strategically important objective that centralisation would
facilitate.

Furthermore, there are additional industrial-organisation reasons that make the case for centralisation even stronger. As
discussed by Hartley (2017), defence industries are decreasing-cost industries. Large fixed costs, economies of scale in pro-
duction, and learning-by-doing effects imply that reaching large production scales is critical to achieving cost efficiency.
These features also shape market structure, leading to oligopolistic markets with a few large players. Fragmenting demand
across different national buyers exacerbates these issues, leading to smaller production scales, higher costs, and a more
fragile industrial base. By contrast, creating a single European defence market would enable these efficiencies, increase
competition between national incumbent firms, and facilitate the entry of new players.

Centralisation may also be combined with explicit preferences for European suppliers, although the case for such a measure
is less clear-cut. Given the industry characteristics discussed above (namely, economies of scale and learning-by-doing), one
could justify these preferences based on standard industrial-policy considerations. However, recent empirical evidence is
not particularly encouraging in this regard.7 Additionally, there may be an argument for favouring European producers over
and above efficiency considerations, given thatmaintaining a robust industrial base that does not depend on foreign suppliers

6In the context of Italian public procurement, Bandiera, Prat, and Valletti (2009) estimate that procurement
centralisation generated direct savings on the order of 28%, whereas Lotti et al. (2024) show that there were also
important indirect savings for agencies who did not purchase centrally. Substantial price savings have also been
found for different countries in the context of public procurement of healthcare products and pharmaceuticals
(e.g., Dubois, Lefouili, and Straub, 2021; Cao, Yi, and Yu, 2024; Ferraresi, Gucciardi, and Rizzo, 2021; Clark,
Coviello, and De Leverano, 2024).

7Bartelme et al. (2025) show that even the optimal design of industrial policy in the US manufacturing sector
is unlikely to yield large welfare gains. More specifically, Bombardini et al. (2024) show that “Buy Ameri-
can” preferences in the context of US federal procurement have led to modest employment gains at high and
increasing costs.
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may be a strategic security objective in itself. While the case for explicit European preferences and the extent of their possible
implementation remain unclear, particularly in light of their potentially high costs (Bombardini et al., 2024), centralisation
would facilitate the implementation of such a policy.

Finally, centralisation complements the considerations discussed in previous sections. Centralisation may lead to the con-
centration of awards to fewer firms, but explicit mechanisms of multiple sourcing and split awards (Section 2) may be used to
maintain competition and a robust industrial base. Centralisation would facilitatemechanisms that encourage surge-capacity
investments (Section 3), and enable the coordination of R&D efforts across countries (Section 4). The latter would permit a
more ambitious focus on themain technological challenges that Europe faces, pooling together national budgets and reducing
duplication of research effort.

Takeaways for European defence procurement
The case for a single European defence procurement market is very strong. While acquisitions that are more local in na-
ture may still be best procured nationally, centralising major acquisitions at the European level would yield substantial cost
savings, create a more robust industrial base, encourage entry and competition, ensure interoperability of defence systems,
and coordinate surge-capacity investments and R&D. This echoes other recent policy proposals (Draghi, 2024; Quinet et al.,
2025; Nicoli and Beetsma, 2024).

6 Conclusion
The European defence landscape will change dramatically in the coming years. Economics research offers useful insights
into how to design an effective defence procurement system, although many open questions remain. During this period of
transformation, experimenting and rigorously collecting data to learn what works best will be fundamental. Specifying clear
targets for investment in terms of well-defined capabilities and precise performance metrics is essential for continuously
evaluating progress and adapting strategies as needed.

A summary of the main takeaways is as follows:

• Different types of acquisitions require different procurement mechanisms and contract types: one size does not fit
all. Competitive bidding and fixed-price contracts work best for simple purchases with relatively standardised goods.
More complex procurements, where quality is hard to verify or there is significant uncertainty around future adap-
tation needs, are better served by mechanisms that may restrict competition, rely on negotiation, and/or use cost-
reimbursement contracts.

• Buyers should have flexibility to choose the best tool for each procurement based on their expertise and judgement.
Buyer competence is key, so careful selection and training of procurement officers is essential. Waste and abuse
should be targeted ex post rather than through rigid ex ante rules that limit buyer discretion.

• A robust procurement system should deliver a vigorous industrial base capable of scaling up critical production in
times of conflict. Europe should consider capacity-investment contracts today that can be rapidly deployed in times
of crisis. Special attention should be paid to critical inputs; for these, stockpiling, capacity contracts, and legal pri-
oritisation mechanisms may be needed.

• Innovation should be at the core of the defence strategy. A new autonomous agency with highly skilled programme
managers, given broad discretion to select and actively manage projects, may be needed. Open calls for proposals
for any technology that may be relevant for defence applications should be encouraged. Even within strategic sectors,
openness about the specific solutions should be maintained. A combination of push and pull mechanisms should be
used to incentivise innovation effectively.

• A centralised European defence procurement market would be beneficial in terms of cost savings, industrial-base
robustness, competition, interoperability of systems, surge-capacity investments, and R&D coordination.
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