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Defence procurement in perspective: what the history of the
aircraft industry can tell us about UK defence procurement
Matthew Powell

Air Power and Strategic Studies, Portsmouth Military Education Team, RAF College Cranwell/University of
Portsmouth, Sleaford, UK

ABSTRACT
Defence procurement in the UK has drawn a large degree of
political and academic attention due to large-scale projects
regularly being delayed and costing significantly more than the
original estimate. The focus on contemporary defence
procurement, however, suffers from one major drawback: a lack
of historical contexualistation. This article redresses this
imbalance between the focus on contemporary defence
procurement and the problems faced purchasing military
equipment in the past. The defence industry most representative
of the contemporary procurement environment is the British
aircraft industry in the inter-war period. This was an industry that
was not publicly owned and presented dynamics that are
comparable to today. This article explores the problems
associated with twenty-first century defence procurement
through this historical lens, demonstrating that many of the
problems faced, and solutions proposed are not necessarily as
new or innovative as has been claimed.
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Introduction

UK public sector procurement, especially that related to defence, has always been a major
bugbear with the wider public for delays in delivery, cost overruns, and problems in con-
struction.1 Public awareness of the problems of defence procurement is greater in the
twenty-first century due to regular National Audit Office reports. It is often believed
that these are new issues that have affected defence procurement as major defence pro-
jects, such as the Queen Elizabeth aircraft carriers and the Watchkeeper unmanned aerial
system, rely on ever more sophisticated technology.2 Delays and cost overruns are,
however, nothing new in defence procurement, and have had to be overcome by govern-
ments of both colours.3 For example, the first major aircraft procurement crisis in post-
war Britain occurred in 1954–1955 with the Vickers-Supermarine Swift, which was
delayed due to technical problems.4 There are certain structural issues that present them-
selves in public sector procurement, particularly for large-scale defence projects. The
Queen Elizabeth class aircraft carriers are an excellent contemporary example of this.

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any
medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

CONTACT Matthew Powell matthew.powell@port.ac.uk

DEFENSE & SECURITY ANALYSIS
https://doi.org/10.1080/14751798.2023.2159103

http://crossmark.crossref.org/dialog/?doi=10.1080/14751798.2023.2159103&domain=pdf&date_stamp=2022-12-23
http://orcid.org/0000-0002-2395-3424
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:matthew.powell@port.ac.uk
http://www.tandfonline.com


The original estimated cost of both aircraft carriers was £3.9 billion, this escalated rapidly
with the latest available estimate in 2016 being £6.2 billion.5

These aircraft carriers were first announced in 2007 and were launched for sea trials in
2019. The discussion over the cost-effectiveness, efficacy, and strategic value of large-scale
projects such as the Queen Elizabeth class carriers and theWatchkeeper unmanned aerial
system take place within the wider context of defence budgets and funding black holes.
When entering power in 2010, the Conservative government, led by Prime Minister
David Cameron, sought to fill the multi-billion black hole that had emerged in
defence spending by cutting procurement projects and reducing capabilities.6 Spending
beyond what has been budgeted for by the Treasury appears to be a perennial problem in
defence spending.7

This article will argue that there are certain structural problems, not necessarily
limited to defence spending, such as the increasing technological complexity and sophis-
tication of major projects, that result in delays and cost overruns that have to be over-
come in order to improve the efficiency and value for money for the taxpayer.8 It will
also demonstrate that many of the same reforms have been and continue to be employed
in an attempt to improve the outcomes of defence procurement, and so are not as revo-
lutionary as has been claimed when they were initiated. That contemporary defence pro-
curement is affected by similar issues, as those that were present in the inter-war period,
suggests that there is no ready solution, and it is something to be closely managed rather
than completely resolved. This is an endemic issue when looking to maintain a national
defence industry to procure major military equipment with problems in cost and delivery
being inevitable. This can be resolved by buying from other nations off the shelf, but this
creates different challenges in terms of sovereignty of supply and the ability to manufac-
ture equipment that is specifically designed for national armed forces.9 In order to
support this argument, this article will analyse the problems that presented themselves
to the aircraft industry in the inter-war period and place these issues within their
wider historical context to provide an understanding of where these issues were historical
in nature. The term defence procurement covers anything purchased by the military
from small items that experience very few, if any issues, such as food, clothing, and paper-
clips, to the major equipment projects noted above.10 This is often what makes it difficult
to provide guidance to policy-makers and those charged with ultimate decision-making.
With defence procurement as a term and concept covering such a wide array of products
and equipment, there is no one size fits all approach to reform.

This article will fill the gap that currently exists between the academic research on con-
temporary defence procurement in the UK and provide greater linkages to the historical
context by providing a deeper comparison between the contemporary procurement
environment and its historical context. This article will utilise the historical literature
on the British aircraft industry, as well as primary source archival evidence to demon-
strate what has been attempted in the past to have aircraft delivered within agreed time-
scales and within budget. The problems encountered in the inter-war period will be
compared to what attempts have been made in the UK since the 1980s to streamline
the procurement process and achieve similar results to those sought in the inter-war
period. This article will look at the wholly private aircraft industry in the inter-war
period to demonstrate that such issues are not solely within government-owned suppliers
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and so such an investigation can provide many insights for the problems that are faced in
the contemporary world in defence procurement.

With the majority of aerospace systems, and the technology that comprises them,
emerging from the US, this will not be a direct comparison of aircraft industries, but a
comparison of the problems and attempts to resolve them. This article will take a
higher-level approach to look at the structural issues of both the aircraft industry in
the 1920s and 1930s and British defence procurement more generally in the twenty-
first century and how the experience of one particular subset of defence procurement
may assist in reducing and managing the problems faced in the contemporary environ-
ment. The economic context for defence procurement is also similar between the inter-
war and contemporary periods. The Royal Air Force (RAF) of the 1920s and 1930s faced
massive budget cuts in the wake of the First World War and this reduction in defence
spending more generally in Britain can be seen since the end of the Cold War.11 In
both of these examples, the cuts that were made to defence spending were made
almost immediately and little increases in subsequent years were seen to increase
funding.12 Having to do the same (or even more) with less funding changes the relation-
ship between customer and supplier and also highlights overspends and delays in deliv-
eries to a greater extent.

Wider defence procurement context

A lack of budgetary prudence, as has been seen with the Elizabeth class aircraft carriers,
has been a fraught process largely due to the inflation in the cost of defence equipment
that runs at a far higher rate than that experienced by the nation as a whole.13 Despite the
phenomenon of defence inflation first being identified in 1979, steps taken to control it
have largely proven to be ineffective. Keith Hartley claims that defence inflation is “a
major contributor to cost increases and overruns” for the Ministry of Defence in the
UK in the twenty-first century.14 Defence escalation is separate from the increases in
the sheer costs of equipment due to increased technological sophistication due to new
generations of equipment being manufactured.15 Defence escalation is not a new
problem and concerns were raised about the increased costs of aircraft in the inter-
war period. It was felt that the transition from metal to wood, that occurred in Britain
between the mid- to late-1920s, would reduce the price of individual aircraft.16 This
new material actually increased the price of aircraft, but as aircraft development contin-
ued in this period, increased funding alleviated this problem to a certain degree.17 The
increased demand for raw materials, machine tools, jigs, and presses, however, created
a situation where inflation of general goods, as well as those required for aircraft pro-
duction, led to price increases and demands for higher wages.18

Contemporary academic research on, as well as political drive to improve, defence
procurement and reform highlights many of the issues that have been faced that will
be explored in this article. Many of these articles, such as Gholz, Heil and Hartley19

also provide guidance as to reforms that could be implemented to reduce delays and
cost overruns. The majority of these recommendations, however, lack any form of his-
torical context and appear to have not studied the historic problems of defence procure-
ment.20 Many of the implemented or, indeed, proposed reforms, such as longer
accounting periods, privatisation of industry, and greater collaboration between
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private industry and the state in terms of technological development, have been
implemented previously, and little change in outcome has been seen. Despite this
article concentrating on the context of overall defence procurement in the UK, and
most aircraft utilised by the UK being manufactured on a collaborative basis, the experi-
ence of the Nimrod AWACS aircraft highlights the difficulties present in UK manufac-
ture. The Nimrod was manufactured under a cost-plus contract where the cost is based
on the price of the equipment in addition to an agreed percentage of profit, but this con-
tract was undermined by the unrealistic delivery schedule set by the Ministry of Defence
Procurement Executive. These delivery schedules slipped even further due to issues in
recruiting skilled labour and difficulties in the initial research and development.21

This lack of context makes the recommendations being made appealing and effective
to improve defence procurement.22 With the wider historical context of military procure-
ment, however, it can be seen that many of these ideas have already been utilised and
shown to have little effect on improving the outputs of defence procurement. The com-
parisons between the inter-war aircraft industry and contemporary defence procurement
are helpful due to the relative complexities of historic aircraft production and the tech-
nological advancements that can be seen in modern defence equipment.23 This also
means that there are limits as to the number of suppliers. Whilst the number of suppliers
within the British aircraft industry between the world wars was higher than the number
of suppliers available today, it was still a relatively small number due to the technological
and industrial complexity of the aircraft.24 Contemporary defence procurement also
suffers from similar problems to that experienced during the rearmament phase of the
inter-war period, even if the reasons are different. For the inter-war aircraft industry,
the major bottlenecks experienced were in the supply of skilled labour for the manufac-
ture of aircraft.25

This was a problem that was much anticipated by governments of both colours in the
inter-war period, however, many of the solutions proposed, such as the dilution of roles
to allow semi-skilled and unskilled workers were more suited to the context of the time
than today. The Air Ministry also attempted to create a strategic reserve of capacity that
could be utilised in the case of a sudden outbreak of war, or increased international ten-
sions.26 Contemporary defence procurement also suffers from bottlenecks, but these are
often to be found in areas such as software development, for which outside contractors
are usually required as the state defence organisation lacks the skills and expertise to
develop the programmes required.27 Whilst the supply chains are more complex, and
the technology required makes them more sophisticated in nature, in contemporary
defence procurement, the principles of the problems caused by bottlenecks remain
similar to that of the inter-war period.

The aircraft industry found itself, after the First World War, utilising new design con-
cepts and improvements in materials and more general technologies in areas such as
aero-engine design, at the cutting-edge of performance.28 This analysis will then be uti-
lised to provide a wider understanding of the structural issues that still affect defence pro-
curement in the contemporary world. The aircraft industry is a sounder case study than
other historical defence industries in the United Kingdom (UK), as, during the inter-war
period, the newly created Air Ministry was reliant on an entirely private aircraft industry,
a forerunner to the neo-liberal ideas that shook up defence procurement in the late twen-
tieth century.29 There had been a government-owned aircraft factory in the First World
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War in the form of the Royal Aircraft Factory, but this was modified in 1918 to become
an experimental establishment that could also be utilised by individual firms.30 This is
similar to the defence procurement context that the UK sits in the twenty-first
century. The UK is largely reliant on private defence contractors, particularly with
regards to major equipment projects in the twenty-first century, meaning relations
between the two are vital in achieving satisfactory outcomes.31 Defence procurement
for the army and Royal Navy in the inter-war period was based on a mixed supply
base of private and publicly owned manufacturers and so there is less of a direct compari-
son to the context of the twenty-first century.32

In addition to the recommendations for defence reform from academia, there are also
calls from special advisers and defence commentators for a greater emphasis on disrup-
tive technology, and for a fundamental shift in the platforms purchased.33 The utilisation
of disruptive technologies, such as the miniaturisation of unarmed aerial vehicles, is per-
ceived to be a way to reduce the cost of defence procurement as a whole, whilst maintain-
ing the necessary capability for both defensive and offensive operations. One of the
biggest proponents of disruptive technology in the UK has been the former (as of
November 2020) special political adviser, Dominic Cummings.34 The rise of disruptive
technologies globally has, quite naturally, had an effect on defence procurement. This
is not only in terms of the assets available to purchase, but in where research and devel-
opment activity takes place. This is no longer the purview of governments as the costs
involved and the potential for sunk costs not being recouped pose too great a risk to
those responsible for spending taxpayers’ money.35 These risks, particularly with
regards to emergent technological developments will have, to a certain extent, be under-
taken by governments with a degree of funding and with the expectation that projects
may fail.36 The rise of disruptive technology, however, is unlikely to have the revolution-
ary effect that has been claimed for it by its proponents.37

The utilisation of the majority of these new technologies, such as drone swarms and
nanotechnology will have effect, but the projection of hard power will largely rest upon
traditional defence assets such as jet aircraft and aircraft carriers in at least the short- to
medium-term.38 The traditional means of military force and power projection will
remain as the new emergent technologies are not yet at a level of development and
sophistication to act as sufficient replacements.

There are no easy or simple solutions to manage and reduce delays and budgetary
overspends and this appears to be the best outcome that can be hoped for. The precarious
and unreliable nature of the technologies being developed and the structural problems
that have, and continue to have, a major effect on defence procurement, cannot be com-
pletely removed. There is no magic formula that will remove cost overruns and delivery
delays, but the experience of the past can help to illuminate a path that shows where chal-
lenges may present themselves and how to make the outcomes of defence procurement
more successful.

The inter-war aircraft industry

Procurement of large-scale defence equipment prior to 1914 was mixed between that of
publicly owned institutions (one of the most famous being the Woolwich Arsenal), and
private manufacturers, such as the large arms conglomerate, Vickers. The aircraft
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industry was, however, unique in terms of historic defence procurement. In the years up
to the First World War, it was and remained a wholly privately owned industry.

The aircraft industry found itself in a difficult and precarious position in November
1918. The sudden collapse of the German Army on the Western Front had occurred
at such a fast pace, that orders for new aircraft were still being discussed by the Aircraft
Supply Board of the Ministry of Munitions.39 Aircraft firms were also still manufacturing
aircraft that had been ordered through the Ministry of Munitions in previous months.
The demand for aircraft to support the British Expeditionary Force and attack strategic
targets in Germany, disappeared overnight.40 The major issue for the firms was that they
had invested heavily in the necessary raw materials to construct aircraft and still had the
wage bill for the labour that was hastily constructing the aircraft due to the unsatiated
demand coming from military leaders.41 These were outgoings that the aircraft industry
could not afford to bear and could potentially see the complete collapse of the industry.42

It would have been difficult for the coalition government under David Lloyd George to
have survived if they had not agreed to accept the aircraft that had been laid down prior
to the armistice in November 1918. The efforts of the constructors, many of whom were
the pre-1914 pioneers of British aviation, to increase and sustain the flow of aircraft to the
Western Front having their orders suddenly withdrawn without warning could have
posed a fatal blow.

Due to the oversupply of aircraft at the end of the First World War, no new aircraft
were required until 1923, which placed a huge strain on the aircraft manufacturers.43

Many firms that had joined the industry during the war either fell back on pre-war pro-
ducts to survive, collapsed, or were taken over by other more successful firms.44 The firms
involved in aircraft production at this time largely survived through contracts for recon-
ditioning aircraft that were already in service to extend their service life.45 The canniba-
lisation of the aircraft industry in the inter-war period reflects the current defence
industry base where a few large firms own directly, or indirectly, the majority of potential
suppliers.46 This reduction in the supplier base for government reduces the potential
competition available for new projects. It also, however, means that if contractors fail,
there are few options available in the future, meaning that there are few future penalties,
and little incentive to complete projects on time and within budget.

The delay in decision-making and the sign off on projects is one of the major struc-
tural issues that has, and continues to, plague defence procurement and it is not one
that is limited to decisions made by those responsible within the military services them-
selves. If specifications are altered during the design, or construction process, this natu-
rally leads to delays. This results in either partial, or complete, redesigns having to take
place. Such a process is not a quick, or simple task, to undertake, particularly if the project
is at an advanced stage of design, or production has begun. Radical changes will lead to a
halt in production whilst new designs are undertaken and then have to be signed off.
Also, depending on how far into production the manufacturer is, production processes
may have to be adapted.47 Evidence of this is clear from the inter-war aircraft industry,
where modifications to the aircraft, even when produced and sent to a squadron for more
rigorous tests, were restricted to the minimum required for safety reasons and nothing
more.48 These changes, either required for safety, or to improve performance, add to
the time required to complete the project and these delays inevitably add to the cost
of the project. There are many reasons for modifications being incorporated, but the
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extent of these modifications can be seen in a study undertaken in 1994, where it was
identified that out of thirty-seven major projects, eleven had been subject to specific
modification.49 This demonstrates a continuation of an issue in defence procurement,
and one that continues into the twenty-first century. Just as with the British aircraft
industry before the Second World War, the procurement of major military equipment
is “characterised by uncertainty affecting both the buying and selling sides of defence
markets.”50 New technologies (whether from the aircraft of the 1920s and 1930s or in
the twenty-first century) come with inherent risks. The buyer may not know exactly
what they want or what the industry is technically and technologically capable of produ-
cing and so are more speculative in their initial request. The producer, on the other hand,
may not know if what is being requested is feasible under the current technological limits.

In the inter-war period, the developments in aircraft technology were more revolu-
tionary than evolutionary. The fundamental materials of the aircraft itself along with
many concepts that are now routine, such as monoplane design fundamentally
changed. With these major changes occurring at a rapid pace, it is unsurprising that
air forces found it difficult to keep up with what was technologically possible. In order
to achieve the best results from their procurement processes, the Air Ministry adopted
a two-pronged approach. The first was to make government facilities, such as wind
tunnels, available to the private manufacturers. This allowed the costs of research and
development to be shared by the public and private sectors, but also allowed the RAF
to see what developments were being made and what this meant for the next gener-
ation(s) of aircraft. The second approach taken was to set out minimum standards to
be reached for aircraft designed and developed as prototypes during procurement com-
petitions. This meant that a lack of knowledge as to what the cutting edge of technologi-
cal development would not hamper the development of the best possible aircraft
available.

The implementation of new technology was also difficult for the Air Ministry and
reflects the difficulties faced in the twenty-first century. The major technological
change of the inter-war period was the move from wood to metal in the primary con-
struction material. This was a challenge for the Air Ministry as given the life span of
an aircraft in an active squadron being on average five years, and the average time to
develop an aircraft being similar, the Air Ministry had to consider the technological
developments in both five- and ten-years time when issuing specification.51 The risk
was the failure of technological developments to bear fruit would potentially lead to a
capability gap. The increased sophistication of technology in the twenty-first century
has parallels to the problems of the inter-war period. Another area of technological devel-
opment that was often largely outside the bounds of the Air Ministry in the inter-war
period was the development of the monoplane as the primary design concept. The air
races, such as the Schneider Trophy, and seaplane races allowed experimentation and
competition. It was from these races that Supermarine developed a monoplane that
would be changed to become the Spitfire fighter aircraft of the Battle of Britain fame.52

This has also been seen with the procurement of the Queen Elizabeth class aircraft car-
riers where changes were made to the aircraft that was to operate from them. The change
made was to utilise the F-35 B variant rather than the C variant. The C variant of the F-35
aircraft would allow the use of catapult assisted take-off barrier arrested recovery
(CATOBAR) technology.53 There had been three different decisions with regards to
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which variant would be selected, with the C variant only being viable if increased sortie
rates were required, and the projected cost of the CATOBAR conversion.54 This decision
meant that changes had to be made during production, extending the life of the project
and increasing the overall cost. This is an issue that caused, and still continues to cause,
problems and greater efficiency in decision-making with regards to required capabilities
is required to reduce the potential for cost increase and delay in delivery. One particular
area that can lead to delays, particularly more in the contemporary environment than
that of history is the changing of governments with differing priorities in both their
defence and foreign policy. This was a problem in the UK in the 1920s given the relative
political instability of the 1920s, as demonstrated by the minority Labour government
elected in 1923.55 The election of a minority government, and one with a different
foreign policy agenda to that of the coalition that had preceded it, changed the priorities
of British policy abroad and therefore the requirements of the defence industry. The elec-
tion of a Conservative government in 1924 meant there was no consistency to foreign
policy and made the ordering of aircraft that more difficult for the Air Ministry.
Whilst the time between elections is not on the scale of the mid-1920s, different
leaders can assume office with differing priorities and similar effects can be seen.
Where this has greater influence on the contemporary world is in the fact that many
major defence projects can be measured in decades in both planning and execution.

The British aircraft industry has many similarities to that of the contemporary defence
industrial base. The context of the inter-war period, with relatively very few orders for
aircraft being placed and intense competition amongst firms able to produce the
specific type of aircraft requested, meant there were few incentives for manufacturing
an order on time. Given the relative scarcity of contracts, firms were, in fact, incentivised
to delay production as much as possible in order to maintain staff and ensure payments
continued to be made.56 Maintaining skilled and experienced staff would place firms in a
better position not only to compete for the next contract, but also to then produce it were
they to be successful in the design and prototype competition. The Air Ministry also
rationed out contracts amongst a ring of chosen firms in order to ensure manufacturers
remained as going concerns. In doing this they sought to maintain a diversity of design
capability as it was often found that firms which had the best design teams were often
poor at manufacturing.57

Contemporary defence procurement in the UK suffers from the time taken to design
and build new defence equipment. Just as with the aircraft industry in the inter-war
period, any major changes, or modifications to the agreed specification result in delays
in delivery and additional costs.58 An example of this timeframe that now accompanies
defence procurement is that of the Eurofighter Typhoon fighter jet, the requirements that
would result in the Typhoon were first considered in Britain in the late 1960s.59 The last
of this aircraft type entered service in 2019, but work has already begun on the replace-
ment for this type to begin to enter service in the late 2030s.60 With projects running
through the five-year political cycle there is every chance for an increase in modifications
to suit the political, or global outlook of the new administration. This makes it increas-
ingly difficult for defence services to plan their budgets over the medium- to long-term,
and it incentivises delays in decision-making until greater clarity is achieved. Such
changes cause a natural instability in the long-term procurements plans of all services
in the UK, as whilst the timespan of a project may extend out into the decades,
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funding cycles conform to the election cycle of five years. The general result, that can be
seen over the course of several post-Cold War defence reviews, is that the monies allo-
cated are not enough. This leads to mini-reviews being conducted during the election
cycle and budgets being readjusted. This, however, usually comes at the expense of
efficiency and value for money. Money is saved in the short-term at the expense of
increased costs over the life of the project.

In order to win procurement competitions and with it the right to build the aircraft
and gain the financial rewards that came with it, manufacturers would usually have to
exceed the minimum specifications where possible and in line with their capabilities.
The difference between the prototype and the aircraft that was eventually manufactured,
and utilised on active squadrons, usually varied to a great deal and this was due to the
modifications required to initial design submitted. These modifications could really
only be found once a squadron were able to fly the aircraft on a regular basis and
suggest changes. An example of these changes can be seen in the First World War
where the exhaust of an aircraft would blow the fumes from the engine into the
cockpit. Whilst this might be explained as an expedient of wartime necessity, that this
issue was being encountered as early as the First WorldWar suggests that it is a structural
issue that cannot be resolved. This had not been considered prior to the aircraft being
sent to the front lines as the time for development was limited in order to whet the
satiated appetite for aircraft on the Western Front. This minor, yet vital, modification
required the layout of the aircraft to be fundamentally altered and this took time with
the aircraft being taken out of service.61 This was an unforeseen modification that was
required when it was clear that aircraft design was partly one of trial and error. The
newness of the technology used in contemporary defence procurement has similar chal-
lenges. Something that can be shown to work perfectly well on paper requires change in
reality, and further modifications may present themselves when equipment is used in
active operations as against trials and exercises.

One of the major issues that plagued the procurement of aircraft for the majority of
the inter-war period was that the orders placed by the Air Ministry were not of a scale
sufficient for firms to move from piece work to mass production.62 There were efforts
by the Air Ministry for aircraft firms to move to mass production in order to increase
the pace of deliveries and reduce the costs of individual aircraft. These efforts were
not, however, successful as the change in production methods was not cost-effective
for the firms. Piece work involved the construction of individual or several aircraft at
the same time rather than production lines being established to work on each aircraft
as it moved from one phase of construction to the next. This was a slow and labour-inten-
sive process which added additional expense. This meant that production was less
efficient than it could have been but, given, the position of both the aircraft manufac-
turers and the Air Ministry at this time, it was not possible to move to mass production.
The only way of resolving this issue, as the investment required would not be a sensible
use of financial resources, was to increase the amount of aircraft ordered. This is some-
thing that bears a striking resemblance to the contemporary environment. The more of
an item that is ordered, the less the overall cost per item.63 Through ordering more at the
initial stage, a firm is better able to adjust their production methods and should, in theory
at least, be able to learn frommistakes in initial production runs to improve the efficiency
and speed of production later on. This, however, is not always possible, and depends on
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the nature of the equipment being ordered. Something like an aircraft carrier, for which
quantity must naturally be limited, cannot benefit as much from these as other areas such
as aircraft, where numbers are naturally higher.

Problems surrounding finance and capacity also plagued the rearmament efforts of the
mid- to late-1930s. The number of aircraft ordered prior to 1936 was at a similar scale to
that of the 1920s. This increased the time and cost of individual aircraft to the Air Min-
istry. Initially, the rearmament programme that was embarked upon was to be limited to
two years.64 The government of the day, first under Stanley Baldwin and then Neville
Chamberlain, thought that building up the striking power of the RAF through the con-
struction of bomber aircraft would deter Adolf Hitler’s Germany to such an extent that
further rearmament would not be required. Given the general lack of orders to the air-
craft industry as a whole, the retention of both shop floor and design labour had been a
difficult issue to overcome.65 In an attempt to overcome the capacity issue during a
period of diplomatic crisis, between 1936 and 1939 the government, under Chamberlain,
set out to build government-owned factories that could be taken over by firms outside of
the aircraft industry, but trained and managed by an experienced firm.66 The firms were
again reluctant to invest their own money for a limited rearmament campaign as it would
be near impossible for them to see any return on these investments.67 It was heavily
anticipated that if the rearmament drive achieved its wider political goal of reducing
tension with Germany, the number of orders would revert to a similar level to that of
the 1920s or even worse, as had been the case in 1918 as the demand would simply
not exist.68 In order to overcome the hesitation of the firms, the government was
willing to cover some of the costs required by firms investing in increasing capacity.
Monies spent on new equipment, or expanding floor space, would be covered by the gov-
ernment in the event that orders were cut short. This demonstrates the tensions that
existed and continue to exist in defence procurement when the suppliers are private enti-
ties.69 Money is only invested when a return can be made on it. Further to this, it high-
lights the pubic-private partnership context that exists within contemporary defence
procurement. There are huge entry costs for contemporary firms to consider bidding
for contracts for future projects, due to the research and development costs associated
with modern defence technologies.70 Firms are reliant on government as they are the
only organisation able to afford the cost of contemporary defence equipment.71 This
equipment is required by government as a way of projecting power across the globe
and reinforcing diplomatic efforts between friendly and adversarial nations. The research
and development costs have to be recouped by private industry in order to be able to con-
tinue as ongoing concerns.

A major issue that plagues defence procurement is the changing environment in
which the purchaser and supplier exists, but is not one that has simply emerged in the
twenty-first century. The end of the First World War was one such event, the aircraft
industry saw unprecedented demand for aircraft during the war, only for this demand
to effectively cease with the Armistice of November 1918. Defence suppliers have also
undergone a massive transformation since the end of the Cold War that saw real-
terms cuts in defence budgets as a part of the so-called peace dividend.72 With a
reduction in demand, firms reliant on government orders for their survival looked to
ways to reduce costs on research and development and with limited technological and
industrial resources, began to amalgamate through mergers and acquisitions and
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expand beyond national borders.73 This transformation led to certain impulses within
western governments and in the UK in particular. The two major impulses were to prior-
itise value-for-money in the wake of dwindling defence budgets, and to protect national
industries seen as vital to national security by the removal of competition in the tendering
process.74 The UK did not prioritise single source procurement, preferring instead to
resort to competition from the 1980s, as part of the Levene reforms instituted under
the then Secretary of State for Defence, Michael Heseltine.75 Current government pro-
curement policies continue in the same vein as those of the 1980s.76 The policies estab-
lished in the 1980s were, however, still not an overly commercialised system, and even
into the 1990s, only a small number of firms were involved in UK defence procurement.77

Heseltine believed that the problems in defence procurement evolved from an overly cosy
relationship between the Ministry of Defence and its suppliers and the generous use of
cost-plus contracts. Under these contracts, firms were incentivised to delay deliveries
in the knowledge that the Ministry of Defence were duty bound to cover the costs
incurred and pay the supplier a set percentage as profit.78 As can be seen in contemporary
defence procurement, however, similar problems still occur, suggesting that major
defence contracts will always be plagued by problems that result in delays and cost
overruns.

There is a mutually dependent relationship that exists between government and
private defence manufacturers. One cannot exist without the other. Given the highly
technological and technically sophisticated nature of modern defence equipment there
are very few firms capable of manufacturing large-scale equipment.79 In the context of
the inter-war period, aircraft were some of the most sophisticated military equipment
available for governments to purchase, and represented cutting-edge technology at the
time. This also means, however, that the only real customer is government, as they are
the only sector that purchase equipment of this nature and act as the sole customer.80

It was believed, and still believed under the neo-liberal procurement policies of the
late twentieth and twenty-first centuries, that fostering competition amongst potential
suppliers improved the standard of the final product.

By maintaining competitive tendering for new aircraft, firms would have to put
forward designs that were at the cutting edge of the available technological and technical
developments. This would ensure that the aircraft that equipped the RAF were the most
advanced available, ensuring they were a match for any potential adversary if they were
ever required for active operations. The example of the inter-war aircraft industry and the
policy of the Air Ministry is a sound one that shows that the economic, political, and
industrial aspects of defence procurement are as, and in some cases, more important
than having the equipment delivered on time, or on budget. With a focus on the survival
of design teams that were at the cutting edge of technical and technological development,
the Air Ministry would place orders in the full knowledge that the production skills of the
firm were relatively poor compared to others within the country, but their design teams
were continually pushing the envelope as to what was possible. The orders were placed
with these firms to allow them to remain in business so that some of the best aircraft
designers in the country remained within the industry as a strategic potential that
would ensure the RAF maintained parity at the very least on a technological basis.81 A
further reason to retain the very best design teams possible was that, given the nature
of the technology and its almost continual development in the inter-war period, aircraft
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designers were a scarce resource for the industry. Due to the specialisation of designers to
particular aircraft, the ability for them to work for different firms was more difficult than
may be imagined.82 In addition to this, the individual firms were not concentrated in one
particular geographic area, and so movement was restricted to a greater extent by this.

In order to expand capacity in the emergency that presented itself with the rise of
Nazism under Adolf Hitler in Germany, and the increased threat posed to European
security, the British government looked to expand the supply capacity of the British air-
craft industry. Increasing the capacity of the specialist aircraft suppliers was a long-term
option, but expansion of the domestic industry was a difficult task involving the creation
of new factories and floor space, which included the potential re-locations of premises.
The other option was to create an almost new supply base. This was done by inviting
firms, usually outside of aircraft and aero-engine construction; such as motor car
firms, to manage new government-owned factories under the direction of aircraft
firms. Whilst it took time to build the new factories, and, indeed, for the outside firms
to gain the necessary experience in precision manufacturing, this was an important
additional source of supply during the rearmament period of 1936–1939 and during
the Second World War.83

This demonstrates that the idea of the sovereignty of defence industrial supply bases,
whilst perhaps not expressed in such terms in the inter-war period, was seen as vital to a
nation’s prosperity and that it was worth the additional costs of dealing with firms that
were poor manufacturers to maintain future capabilities. It would also allow Britain to
maintain its capabilities with that of other European nations. It helps to explain why
nations in the contemporary environment support domestic industries to the extent
that they do. Nations seek the economic benefit that follows from maintaining a national
defence base.84 This is through the retention of skilled jobs and the accumulation of
export orders that help in the balance of trade.

Twenty-first-century defence procurement

There are some areas that have emerged since the inter-war period that were not of great
concern, but there are still areas where the inter-war aircraft industry in Britain can
provide guidance. Whilst this section will look at the contemporary procurement
environment, links will be made to the inter-war period. Government and firms do
not assist themselves in the public relations battle with regards to defence spending
and appearing to take care to spend taxpayers’ money with good sense and ensuring
value for money when dealing with the private sector. In order to appear to be spending
public money wisely, government announcements will tend to favour the lower of the
estimates given by the contractor, as well as the most ambitious timeframe for com-
pletion. This has been described by Bernard Gray as the conspiracy of optimism.85

The firms themselves also make life more difficult for themselves in the public relations
battle as they often overpromise and underdeliver. There is a track record for underes-
timating the technical and production challenges involved in new projects, as well as
their ability to resolve both expected and unexpected problems in the design and pro-
duction phases. This has been a perennial problem and one that leads to great frustration
within the wider public. Even at this early stage of aircraft construction, where the tech-
nological and technical skill and ability were nowhere near as sophisticated as in the
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contemporary environment, firms were regularly delayed in deliveries due to unforeseen
problems, shortages in materials, the failure of sub-contractors, or a lack of suitable
labour.86

Whilst this public relations issue may appear to be a contemporary one, the National
Government of the mid-1930s suffered from a similar problem with regards to the rear-
mament of the RAF in the face of German aggression and expansion in Europe. The gov-
ernment, first under Baldwin and then Chamberlain, made the public claim that they
would ensure that their air striking force was at not inferior to that of Germany.
Whilst this appears to be a simplistic statement of policy that guided the increases of
the RAF, it was, in actuality, a complex concept to define and required a strong public
relations campaign to explain. There were at least two potential ways of understanding
the government’s claim that the air striking force would not be inferior to that of
Germany.87 The first, rather simplistic definition, was that the number of aircraft in
Germany would be matched by that of the RAF regardless of the type of aircraft, or its
destructive power potential. This definition could lead to various different issues. A
strong first-line strength could be created that matched the Luftwaffe numerically, but
would be unsuitable for a long war as casualty rates would soon diminish during
operations.

The other definition was more subtle and complex. It was based on the concept of
striking power rather than sheer numbers. This was more difficult to explain to the
general public, especially when the estimated numbers of aircraft for the Luftwaffe
began to increase at a rate that meant the United Kingdom simply could not keep
pace. In order to show a truer comparison about the effects that each air force could
have, governments had to place the raw numbers into their wider context. The govern-
ment went to great lengths to explain the differences in interpretation that could be
applied to their policy, and whilst there was undoubtedly a degree of cynical politicking
at play, it demonstrates the importance of having clear information, readily available to
provide greater transparency to the procurement process.

Another reform suggested to improve the outcomes of contemporary defence pro-
curement is to change the accounting budgets from a single-year basis, to a multi-year
basis in order to give greater flexibility to those planning for costs to be able to make
decisions on a longer-term basis. A move to place the accounting for the equipment
budget on to a multi-year rather than annual basis would allow greater freedom for
those responsible for procurement to plan for the costs over the course of several
years.88 This reform would allow a greater focus on long-term planning, as well as
giving greater confidence to the supplier that problems will be resolved in a timelier
manner, and that the customer is committed to the project. There were also plans put
forward by the trade body of the aircraft industry, the Society of British Aircraft Con-
structors as early as 1925, for orders to be spread over several years rather than orders
for a year, followed by orders for another twelve months in the next year.89 This
would provide a greater degree of stability to defence procurement, something that is
missing in 2022 Annual accounting has certain benefits, particularly for the Treasury.
For the spending departments, however, there are several issues with this approach.
Annual accounting means that monies not spent within a financial year must be returned
to Treasury and cannot be kept aside to meet additional demand in the following years.
In addition to this, once a budget limit has been reached, money cannot be drawn down
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from budgets for future years to cover the additional spend, and so projects can often be
halted until the monies are available.90 This inevitably leads to delays in production
which increase the costs of the procurement project overall. This demonstrates that
many of the suggestions for defence procurement reform are not overly new, or revolu-
tionary. The context of contemporary defence procurement is also not overly different to
that of the inter-war aircraft industry.

Conclusion

The decision as to when to start production of a new defence project has almost always
faced the dilemma of quantity versus quality, although in the twenty-first century the role
of developing technology hampers this decision to an even greater degree. All modern
militaries want greater numbers of equipment and personnel up to a certain limit.
This requirement varies and is largely determined by the nation’s willingness to
become embroiled in international affairs, and the economic base to support both the
equipment required in terms of initial cost and maintenance and the annual costs of
maintaining the personnel in terms of infrastructure, training, and wages. The sheer
cost of modern defence equipment means that individual states are limited as to how
much can be purchased, and this is further limited by a seeming unwillingness of
western publics to allow governments to invest the sufficient amount of money required
to meet acceptable levels of equipment.91 In research and development terms, these costs
are even greater than the procurement figures, so that, again, they are unable to be borne
by one nation individually and so they are often split between several states and the man-
ufacturers themselves.92 There is also the temptation amongst those with the responsibil-
ities for making the decisions over aspects such as the computing power, or other
advanced technologies of new projects, to delay their decision-making as current techno-
logical limits are likely to be surpassed in a matter of months.93 With design and pro-
duction lead times running into years and possibly, in certain limited cases, decades,
this is a crucial decision. There is also the temptation to change aspects of a particular
item, either in the form of a modification, or a complete replacement as technology devel-
ops after the project has been started. This can be seen in the procurement of the Queen
Elizabeth aircraft carriers. This is a perfectly understandable action by those who see how
far the advancement of technology has eroded the abilities of the equipment, but one that
comes with increased costs and delays.94

The argument regarding the efficiency and effectiveness between public and private
sectors is one that has been made throughout the history of defence procurement of
the UK, and both options have been implemented, alongside a greater utilisation of com-
mercial practices in purchasing to streamline the process and produce better results.
Looking at the history of defence procurement in the UK, the focus on whether
defence industry is publicly, or privately, owned is largely a red herring as both suffer
from similar results in delays and cost overruns. This appears to largely be politicking
and electioneering to appeal to a certain base constituent who fundamentally believe
that one or other of the options is the better to ensure better outputs from defence indus-
try. One thing to bear in mind in the twenty-first century, however, is the increasing costs
of major defence equipment. The capital required for research and development along-
side the potential for sunk costs to become quickly overwhelming means that defence
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industries being nationalised are now relatively small.95 This is due to the cost to govern-
ment and the risk that they would be undertaken would be too great to bear. This would
be the case even more if projects which had received massive funding under a nationa-
lised industry had then failed.

There appear to be certain undeniable truths in the contemporary procurement
environment, and these truths appear to be further reinforced by the increasing technical
and technological sophistication of modern military equipment. Delays are almost inevi-
table as manufacturers are delayed by unforeseen problems (or problems initially glossed
over by either the manufacturer or those responsible for agreeing the final design and
specification). If delays occur, then costs are surely to rise as well. The aircraft industry
of the inter-war period demonstrates certain steps that can be taken that may not remove
these issues entirely, but can alleviate them to a certain degree and bring greater efficiency
to the process. Private firms should not be trusted in their delivery estimates. This was a
point that the Air Ministry learnt very quickly. Manufacturers of aircraft would never
meet their delivery schedules as they would always overpromise and underdeliver, not
realising the time and experience required to produce a new aircraft quickly. In order
to resolve this, government could insist on better and more frequent oversight on the
production process as it develops, as well as engaging more in the initial stages to
assist in overcoming potential problems at the production stage. This increased oversight
would allow government greater awareness of problems upcoming on the horizon and
mitigate these to a certain degree. Ultimately, given the nature of the equipment,
defence is unlikely to be cheap or the procurement of equipment to be a smooth under-
taking, regardless of what reforms are made or new management techniques instigated.
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