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1. Introduction
Poor quality infrastructure is common manyeconomiesOne of thecurrentchallengessthe

reluctance ofsponsorswho mightadvocate, plan, and invest infrastructureprojects(World
Bank 20T). In manycases, sponsors are public entities, like Mmistry of Transport(Dabla
Norris et al. 2012)n other casesthey could beavariety ofprivate sectororganizations, both
for-profit and not(Engel, Fischer, and Galeto2@20) Financing is &urther challenge as
infrastructure projects are often very expensiv&iblic inancing can come from equity, like
direct transfers from the treasury, and frogtate ownedbankswhichmake loansPublic
sponsorship and public financing often go together, prvate sponsorship does not
necessarily imply private financing, nor doesriply reliance on equitpver debt(World Bank
2017). Implementing new technologiesan presenthallenges, eventhough these mayeduce
the high costs of construction and maintenance, which are often major barriers.

In this paper, we examinenanterestinghistorical case to better understand the
creation ofnew infrastructure. Our focus ihe improvementof the main public roadms
England and Waleduringthe early19" century.At this time,Englanchad emergeds one of
GKS g2NI RQa f AldngRuitlid ecBnomig/d2velaptantd Englisads hal been
significantly improvediuring the late 18 century. However, thevolume andweight ofroad
traffic had increased antly 180Q roadswere consideredonly fair to bad in parts of England.
This was even morevidentin Wales, wlse economyemained largely undeveloped.
Neverthelessthe potential for making higlquality roads increased in the early 18D@s the
engineering community developed new technologies and maintenance systexpsaining

exactlywhich bodiesponsored, financed, and technically developed better raadse the



main contributions obur analysis.Another contribution is te@mploy textual analysis and GIS
tools toParliamenary recordsand historical map3sNe quantify the mileage managdualy
different authorities or organizationslistinguistingthe mileage of newnainroads built and
where they were builtWe alsadigitize, mapand analysehe first national survey orhe
condition of all main roads in England and Wales in 1838.

Our analysis demonstrates thagmtral Governmensponsorship andinancingfocused
onthe HolyheadMail Roadseelater Hgure 1) a politicallyimportant route connecting London
with Holyheadand hence to IrelandThe largestinvestmentswent into the North Wales
section a mountainousarea with low population densitylmprovements on the Holyheddoad
were completedunder the supervision of Thomas Telford, considered the best techoiadl
engineer of the daywhile central Government involvement in roads confirmed to have
increased, we also show that mastw roads in the early 19th centuwyere built byturnpike
trusts, an early example girivately financednon-profit organizatiors. Going back to thearly
1700s turnpike trusts were sanctioned bActs of Parliamentto better maintainthousands of
miles ofpublic road. They wermanaged by a group of sedélected trustees (generaltirawn
from the propertied and business class in an arda)stees were barred fromany financial
reward and the trustdiad no shareholder<apital was raised by issuing bondsyally
purchased byndividualsfrom the areanear the roadand without Government guarantees

Employing textual analysis Bharliamenary Acts, we show that turnpike trusts bmme
more involved in buildingew roadsduring the1820s Onestimuluswasthe growth in
economic activity iparticularregions Other stimuli werdavourablecredit markets allowing

trusts to isse more bondsandthe diffusion of cossaving techniques associated with the



engineer John McAdan€ollectively we estimate trustbuilt about4000 milesof new roadin
England and Walesnostly n the period1810to 1838 This figure represent@most30times
more new pad mileage thamad beenachievedhrough theGovernment sponsored and
financedHolyhead Roadvioreover,using GIS mapping, we shomost newturnpike roads

were built in industrializingnd coastaareas where need for fresh infrastructure was greatest

Turning tothe national survey o road conditionsn 1838 we findthe HolyheadMail
Roadranked in the highest qualitycategory Moreover,someLondoncoach operators
switched to using th&nglish section of thelolyhead Roadfter it was improvedthoughtraffic
growth through North Wales was modesihe quality of the North Wales sectiowasbetter
than that onsimilarmail roadsin Central andsouth Walesvhich weremanaged by turnpike
trusts. Neverthelesswe also find thamostturnpike trust roads wer@f good qualityin 1838
indicating their practical success in improving the wider netwbrlshort, Government
sponsored and financed impremnentsyielded the best quality, but thewere limitedin scale
and usewhen compared with turnpike trusbads.

Our finding contribute tothe literature on the sources of improved roads inM9
centuryEngland and Wale$The consensus view is that turnpike trusts slowly improved bad
main roads through the 18th century until thmapid expansiomf railwaysaround184Q The
central Government in Londomainlyplayed an indirect rol®y scrutinising and facilitating Acts

of Parliamentcreating turnpike trust8. There isarevisionistview that Governmentsmade a

4Improvemens onroads inother parts of BritainparticularlyScotland and Irelandre notin our study.

5 For a discussion of turnpike trusts see Webb and Webb (1913), Albert (1972), PawsonRaek&f)and Gerhold
(1995),Bogart (2005, 2(8), Gerhold (2014a), and Rosevear et28119. Roads were not unique; facilitation of
infrastructure throughActs was anajor activity ofParliamentstarting around 1700. See Hopflt996), Bogart and
Richardson (2011), and Cox (2016).



more significantdirect contribution to improvementson certainmainroads Guldi (2012)in
Roads to Poweargues thabetween 1803 and 1836overnment funding and standardisation
werethe driving forcafor creating corridors obetter British roadgadiating from LondonThis
revisionist account is controversial (see Gerhold 20,1yi) not implausibleThere is an
argument thatTory-led Governments between 1815 and 18Broduced some economic
reforms(Gordon 1979, Brock 2014, Craig 20209reover, it is consistent with the
D 2 @S Ny MS@eadedapabilityfollowing thefiscal buildup of the Napoleoh O 2  N&E o6 h Q. N
HaMcE hQ.NASY FyR t+FfYl WHAuAnX [/ 2E HAHANOO®

Herewe provide a new synthesi€onsistent with the revisionist account, our evidence
suggests the greatest Government intervention delivered the highest quality. However, we also
demonstrate thatGovernmentsponsorship and financingas the exceptionTurnpike trusts,
mostlyoperating independently of the Government and obtaining their gwivate financing,
built far more new roadsWe also argughat Governmens sought to work with the trusts by
obliging them tamproveandbe more transparent in their financial managements and open to
surveyng of their engineering and maintenanc8overnmentalsoeaseal access tesome
financeand increased awarenesswhat coutl be achieved usingkilled surveyors andose
managementin sum,Governmens had theirwidestimpact byregulaingand strengthemg
turnpike trusts rather than replacing them

While our focus is on England and Wales, it should be notedbthat economies faced
similarchallenge developing their roadduring theearly 19" century. Sandard practicehad
local communities maintain roads through forced lab¢ee Duran et al. 2020)nhmore

developedEuropearstates, likeFrance and Spain, the monarch would coordinate and fund



highway improvementsn routes of strategic importang@specially into their capital. While
GKSNBE Aa a2YS SOARSYyOS GKI dvartkatBl2a2m, it isldlaied Q ¢ S N.
that market integration in France and Spain remained limited &rade was difficult Herranz
Loncan 2007Grafe 2011NoguesMarco et. al. 2019Chilosi et. al. 2013 and Federico et. al.
2021). The EnglislandWelsh modelin which Government workeaith andthroughturnpike
trusts, successfully improved road quality and responded to changes in demand

We also contribute to the broader state capacity literatufée conventional narrative
posits that wars helped developed state fiscal capaoitgurope whicheventually led to more
public goods spending by the staigeeBesley and Persson 2008, Dincecco and Prada 2012
Johnson and Koyama 2011t)is well known that thisiarrative does notescribe the British
experienceaccurately since its railways, canand waterworks were built bipr-profit, joint
stockcompaniegWard 1974, Casson @9, Tomory 2017Campbell et. al. 20210ur analysis
suggestsanather difference by emphasizinipe role ofprivately financed, nosprofit
organizationsuch as turnpike trust€ther examplegvolveharbou andbridgetrusts, and
lighthouseauthorities likeTrinity HouseTheinfluenceof trustswould waneas road traffic
declined and eventually roads woulédome the responsibility ahunicipal authoritiesand
rural districts both public actor$ Evenso, trusts provide an illustration of adevelopmental

path, wherenon-profits play a significant rolpartnering with private and publiauthorities ’

6 See Webster (2021), Chapman (2021), Millward (2@&gart et. al(2022) for details onhow public authorities

became more significant in the lai&" century.

{SS %gltFQa OHNHHO | ylfe&ara 2 -prdiits B bulldiz®rooleindtch cxadsiga T 02 € |
Australia.For more on norprofits see Bennett and lossa (20,1Mendel and Brudney (2012), Oechler Solana

(2014) Glaesemnd Xiong(2017). For more on private partnerships s&mgel, Fischer, and Galeto{2©20).
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Finally this paper contributes to generalhistory of infrastructure developmenMany
insights have been drawn frontusliesof individualsectors or counties (e.gGoldsmith 2014,
Cassis et. al. 201©®ffer 2022. Neverthelesscommonissuesare found in different settings

such agisk allocationthe appropriate level of public subsidgnd governancstructures

2. Actors involved in road improvement
Turnpiketrustswere important sponsos of road improvementn England and Wale$rusts
(composed of local landownerdystices of the Peacelergy, andcommercialinterests)were
given authority over thelanning, improvementand mainenanceof roads by individuahcts
of Parliament The system had its origins in the late . €entury, but itflourished in the
decades after 120. By the early 19 century there were close to 1000 trusts managing
different sections of the main road network.

Broadly, theearlyturnpike systenoperated withlimited publicoversightand scrutiny
Trustees initiatedhearly allproposals for new roads and improvemen®arliamenary
committeeshad some influenceover proposalsvhen reviewing bills establishing or extending
0 NHza G Q& G SNarthetetis nb elddeic@hditedménittees significantly shaped trustee
proposals® Trustees also took the lead in procugitand, when necessary for improvement.

Trustees also hadonsiderablecontrol over financesParliamenary Acts set maximum
toll schedulefor different users, including wagons, coaches, and drovers, but trusts had the
ability to vary the tollbelowthe maximumd y R G 2 & @ .2. MelgiftiateywRrEregular

individual users for an annutitket, effectively subsidisingarticulartypes oftraffic. Trustees

8 For a survey of turnpike trusts, sédbert (1972), Pawson (197 Bogart (2017).

6



largelydetermined debt leveland hence levels of risk; important sinegensive debt
overhang could inhibit essential wakt is also striking that trusts did not have to report
income, expenditure, and debt levelReir finances wre partlyrevealed in committees
reviewing bills for individual trusts, but no systematic report wepuiredfor all trusts until the
1820s. Thar activity was restricted to the roachamed in their Act and majorfinandal
limitation was thattrustees could not earn any profits or pay themselves a saldrig
characteristids why we consider trusts to be ngmofit organizatiors.

Thereweretwo primarypublic sponsors of road improvemeint England and Wales
The first werecivil parishes relying on taxes landand Statutelabour (called corvee labour in
other contexts). Parishes were mainly responsible for minor roads and are nfiidhe of our
analysisLocal Justices of the Peace and juries assistgdnsactiongo acquire land for new
roads; thswas one notable aspect of public intervention (Bogart 2011). However, we
emphasizeGovernment administrations in Londohhey were headed by Toy ministiesfrom
1807to 183Q which covers much of our periotl K S Y A pfifnanyiiphliic@l &oncerns were
war, suppressing revolution, and unification with Ireland. Theesgeneraly followedlaissez
faire economicprinciples but there were some MR$5overnment boardsand agenciedike
the Post Officearguing formore intervention There was a precedent f@overnment
sponsorship and financing Scotland through the Commission of Highland Roads & Bridges

established in 18031t acted like gpublicagency sponsoringndfinandnginfrastructurein the

° There had beeGovernmentintervention on a roadouth ofthe Scottish Border ifi751, after the Jacobite

Rebellion The Military Roadonstructedalongl I R NA& Iy Q admiistereidby & Tugnpike Trust butawson

(1966) records that the initial surveyas conducted by two army engineers and there was a general view that
turnpike tolls alone wouldbe insufficient to fully finance the road. Thpgreamble to the Act makes clear its

importance for thepassage oTrogps andCarriagespeedier passage of Hisl 2 Sa (i @ Q &, presNivablgida | Yy R
recognition ofthis, theTreasury made a direct grant to the trust of £3k.
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less developedpolitically sensitiveypland areasBut no sichCommissiorexisted for England
and Wales, prior to the foundation tiie Holyhead Road Commission in 1819

Road users were anothgotential pressure group advocating for improvement. London
stagecoach operatorand freight carrier©iadan obvious interest in betreroads. Theyhad
someinfluencesening aswitnesses tdParliamenary committeesThe gentry and clergy were
frequent travellerson horse-backor in hired postchaiss and privatecarriages Someregularly
commented orthe state of roadsn their diaried® or complainedin letters to newspapeyand a
few published private tracts with their view$otably, Arthur Youngsummarisechisviews
first in the 1770s and from the 179@sreports to the Board of Agridwire, a voluntary
association promongimprovement It is possiblethe gentry and clergysome of whom were
trustees,exerted social pressuri@r improvement On the other hand, improvementsdught
higher tolls, andhe influential MP, HenrParnell(1833)suggested thasomeusers
fundamentally preferred poorer roads and low chargélse Post Office was the strongest
supporter of improved roads. But it was not a typical road user, as it was a pobic

Besides sponsorship, financing was another crdiacbr in road improvementThere
were numeroudrivate individualswho lent toturnpike trusts by purchasingheir bonds.Trust
mortgage registersmdicatebondholderstended tobe local landowners and manufacturing
interests(Albert 1972) For some trusts, especially in urban areas, bondholders could be
women, charities, and shopkeepers (Buchanan 198&)donrbasedinvestors were not

common although the details on thecepeof the turnpike bond market are not know@lbert

10 ThePublisheddiaries of the Wittfamily (17881845)give aregularcommentaryon the stée of the roads in
Gloucesershire.



1972) The Pubti Works Loan Boamr PWLB was the major public investor in turnpike bonds.
It was founded in 1817 tallocateGovernmentfundedloans to local authorities (see Webster
2018)with an aimto provide relief and stimulate the economyhen credit was tightHowever,
the PWLB also insisted on repayment, so it ikaesa public bankThe PWLBppears to have
beenthe single largest holder of turnpike bonds, although its share was not tugall
(Bogart 2019)Thepredominanceof individual bondholders is why we consider turnpike trusts
to be mainlyprivately financedThe UK treasury was another potengmiblic investor in roads,
but as weshowits role was restricted to the Holyheddail Road.

It is worth emphasizingght awaythat turnpike bondholder®ore defaultrisk Many
trusts misgdinterest paymentoccasionally and some regularlg.the 1830sinterest
payments averaged approximately 4% of the debt outstandurgss all trustswhile the
contractedrate on most bonds was 4.5 to 5% (Bogart 20¥#)en railways spread after the
mid-1840s many trusts missed interest paymer@snsideringhe risks,one significant
challenge was to convince individuals to purchase turnpike bd®alsie reassurance came
from mortgaging the toll revenues, but still foreclosing was difficult and raredntize.

If there was interest in sponsoring and financingad project, thenwho supervisedt
and what technologies were use@ach trnpike trust employed localsurveyorwho led the
processof hiring labourand procuring materialdn the 19" century, for major projects it
became common to also take advice frormare experienced General Survey®nere were
two well-knownroad surveyors articulating different approaches. Thomas Telford ardureal
W3 OMBNYUQ withideidid sPekifications and documented planning for a road wigh-

placed stone foundations andsairface cover ofammed broken stoneJohn McAdam was the



secondwel Y26y adzZNIBSe 2 NI amddgRaticér@ideermgadjudes 16 lodah S R
conditions and methodthat others had practised but not promulgategod drainagewell-

AAFOISR OoNR|1SY adGd2yS 2N AN} @St s 3IASyiatS OdzNBI {dz
management, avoiding unnecessary expenagsselecting good quality material®ne MP

204SNWSR dGaNJ aO! R YQa aeadsSy Aa +id @FNRARIFIyYyOS ¢

GKSYSOSNI Al KIFIa 06SSy FR2LIWISRX Al KIFI&a SyGiANBte
Thestarting pointfor our analysiss the early 19 century when the state of the roads

became a larger public issuBhe initial tirnpike trusts manyfounded in the 1750s and 60s,

were successful in rectifying the dangerous and impassable sections of main roads and brought

maintenance standards up to a more consig level of quality using traditional road making

technology.Yet inthe early 1800sonly a fractiorof the turnpike mileswereregarded as good

carriage roadsAnalysis of the problesand suggested solutionaere recordedin a series of

Parliamenary enquiries andeports,** which in turn lecto Government interventions.

3. Parliamentary enquiries and Government intervention
The firstfocusedenquirywas themy mn  { St SOG / 2YYAGGSS aid2 Syl

the road from Shrewsbury to Holyhead’he Committeavas convened in the wake of thect

of Unionwith Ireland in 18Q to facilitaterapid and reliable communication with Dubli@uldi

2012) The engineeil elfordwascontractedto survey therishMail routes andnake
NEO2YYSYRIGA2Yy A T2 Nlegornsidbhifigndhy iBeslirodte moStof WECNR Q &

was then managed by turnpike trutsBut this, and¢ S f F suidsEyQeit report of 181BPP

1 The reports ardistedin the study of industrial archaeology the Hdyhead Roadh Walesby Quartermaine et al
(2003).
2BPP 1810/11 Appendix
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1814) weredamningaboutil K S NirrenRd@ridition saying that the wholéne needed
improvement if it was to be used by thiastestcoaches. This supported the Post Office view
that the existingHolyhead Roawas the worstoute used byits Mail coache&®.
Telforddetailedmultiple failings, some arising from engineering challenges atsd the
result ofpoor managemenby thetrustst4. Hisstandardswere moredemandingthan a private
traveller mightuse the Mail needed to run at high average speed, at night and throughout the
year. The CommittedneardPost Office reportghat throughNorth Waleshorseshad been
killed ormaimedon the poor surfacesand Mailshad over-turned at tight bends in the night and
were at riskfrom unfencedprecipices®. Alongthe whole routefrom London witnesses
criticisedturnpike roadsurveyorswhoin their viewused p@r qualitymateriak, laid in a
slovenlymannerwith poorfoundations and tooknarrow crooked pateup unnecessary
gradients®. The Committee concluded that turnpike trusts mmich ofthe Welsh section of the
London to Holyhea&oad were beyond redemptidriand that the future care and
management thereof should be taken out of the handsoahlturnpike trustees!®. The
Committee further argued that reasonable tolls were inadequate to pay for keeping it even in
tolerable repair and could not repay the costimprovement®. Hence, grants of public money
GSNBE SaaSyiailf o LG XapgedldrdniFlelanRto ErglShaw codrtsF 2t f 264 Y

property disputes, carryingn of atrade exceeding £20 million in annual value between

13BPP 181042

¥BPP 18101 Appendix

SBPP 1814/15 p366.

16 BPP 1814/15 p357; reiterated in BPP 1817 p@&8in¢ S f T latétFepbits BPP 1824 Appendix

7BPP 18145 p358 and in¢ S f ¥ latéiFegbits BPP 1824 Appendix p27

18BPP (1831)

9 BPP 18145 p358;This point was repeated in BPP 1819, p127 when the Committee considered the section
acrossAnglesey
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England & Ireland; for famyiconnections, and the benefit of better classes in Ireland educating
their children in England are political objects of such great public consideXasindjustify the
mostliberal aidbeing granted byarliamené?°.

Momentum for Government sponsorship and financing of the Holyhead Beadand
in 1817another Select Committeenadeproposals which led to concrete actioAdedicated
Holyhead Road€ommissiorcomprising nine MPwas set up byn Act ofParliamentn 1819
under the chairmanship of the leading Irish MP, Sir Henry Palhaléoincludeda member of
the existingCommssgon of Hghland Road& Bridgesin Scotlandandthe FirstCommissioneof
Woods, Forests and Land Raues who maragedthe finance of public workgHughes 1964).
Its chief technical advisevas Telford.

TheHolyheadCommission intervened in various wakst, seventurnpike trustson
the roadbetween Shrewsbury and Bangwere abolishedor had their responsibility for
substantialmileage of road transferred tthe new HolyheadCommissionTheCommission
would recommendimprovements andsovernmentunds wouldbe channelledthrough it
under asinglemanagementThe Commissiowould retain the roadafter completionand
collecttolls on road users to finanaeaintenance

Asecond type ointerventionappliedto a branch of the Holyhead Roauhd the worst
sectiorsthrough EnglandhyetweenLordon and ShrewsburyTemporarily financingwould be
channelled throughhe HolyheadCommissionOnce completed theections of newoad would

be transferred to theadjoining,existing turnpike trust, who would remain responsible for

20BPP 18145 p359;This was recited and expanded by the Committee in BBP 1817, p8
21 There were eventually 15 Commissioners, dramatically fewer than ftarios the Oswestry Trust which alone
had 300Trustee CommissionergHughes 1964).
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financingmaintenancethereafter. But these trusts would be obliged to accept oversight, in
whichthe whole of the road would be surveyed annualfynecessarythe Commissiorcould
force the trusts to raise tolland pay forthe required work andurther improvements
In athird type of interventionsome turnpikerustsalong theHolyhead Roadere
merely supported; this was legsescriptivebut cruciallyleft local trusees in control (Parnell
1833, p288)Itinvolved surveillanceby the Commissiarand potentiallycritical adviceby
Telford and his deputgnginees. It also meansupport in obtainingoans from the PWLB.
After the Holyhead Commission had been established, a second IPerlagimenary
SYljdzZA NAS& SYSNHSR (i KedBndk@ Kurnpilke Roads{&HHigv@ysin/ 2 YY A (0
England & Wales and their better repair and preservagion 6 ¢ KS ¢ dzZN}Jy LA 1S w2l Ra
This sat between 1819 and 188PP 1819BPP 1821 &PP 1823)takingevidence from
London coach operators and fromustees The Post Office had a prominent voice, as did the
Board of Agriculture, through Sir John Sinclair, who had been advised by the improver, Arthur
Young (Webb & Webb 1913 p172). Evidence toGbenmittee highlighted failures of road
management and poor maintenance by surveyors in stumgpike trusts. A few surveyors
were lauded for meeting the challengelhe surveyor most frequently mentioned was
McAdam.Witnesses spokef the transformation of turngi S N2 I R4 dzaAy 3 aO! RI Y
that this was achieved at no extra expense was remark&blehe Committee helped to

FROSNIIAaS aO!' RFYQa aeaidsSY FyR KS 2NJ KAa aaz2o

230! RFY KIFIR ONRGAOAZTZ LI NIGAOdzZ NI & (GK2&aS K2 Tl @2dz2NBR 0 F
FYR ¢SfF2NRQa YSUiK2Ra 2F NRIFIR O2yadaNHzOlAzy akKkNBR 02YY:
gSH1lySaasSa 27 (KPGI2TXENRI ¢ 52 F¥2 NROWS aii A E LJS 3 S ‘
heavy traffic and require more maintenance (Reader 1980).
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trusts. Publicannual reporting of trust revames, expenses, and debts also became a

NBIljdZA NBYSyYy G F2ftf 2¢A Yy HBowaver Shis/Canittkeimasobtite dpintdy lj dzaA NEB
GF2NI €SI @Ay3 ISYSNItfte GKS RANBOIlnteyangsd GKS |
their respective Commissiers (Trustees), whose experience,afacter and interest, afford the

0Sald LI SR3ISE 2F loAfAGes FGGSyuAaz2y FyR SO2yz2Y
Road from their deliberations but thought one exception to the general viewavesdto deal

with the numerous srall turnpike trusts around Londéh

4. Accomplishments oht Holyhead RoaiCommission
Figurel mapsnew sections of roadhat were eventuallybuilt under three categories of
interventionby the Holyhead RoaCommissionThe first type, roads retained by the
Commission, aréhick purplelines The secondpadsimproved by the Commissiandthen
transferred to trusts, ar¢hick green. The third, where trusts along the Engislation were
supported by the Comission arethickorange. Allthesey 4 SNBSSy iGA2ya gSNBE 2y |
w2l RQZ FNRY [2YyR2Yy (KNP dz3 End thé bixech ffoRGhéstétoS Yy RA y 3
Bangor Thin lines identify ther Mail roadso Chester and Liverpoathich could potentially be

used for the Irish Maénd weretotally managedoy turnpike trusts.

23 The consolidation of these trusts is dealt with ®yyiro (1956)
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Figurel. Classificationf improvements made directly and indirectly by the Holyhead Roads
Commission.
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Following the first type of interventig improvementson the Welsh Section of the
HolyheadRoadrequired£150kover 106 miles of roadf which 52 miles was annewmade
line (the purple lines in Figure these were directly funded by the Government as gr4BEP

1831%4 Building thesuspensiorbridgesoverthe hazardous watersf the Menai Straitsand

24The grants of £339k fromarliamentnot to be repaid, referred to iBPP1830, include the Irish Roads and the
Harbours
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Conwayestuaryrequiredaloan of £333k which asto be repaid from the bridge toH& By
1826 Telford was reporting that all the highiority new sections had been completed atigk
rest of theroad brought to a higlstandard Wherethe old madhad beenonly 12 et wide in
places, the new road wat to 30 feet wide and gradients were no matiean 1in 30 rather
than being up tol in 8asbefore.Betweenthe new ®ctions the highwayhad been uptaded
so the entire raite had goodfoundations with broken stone as the running surface and
adequatedrains to carry away surface water. Threvideda firm reliableroad on which
coachescouldmaintain a high speed. Although very costhe projecthad generallybeen kept
to budget® and tolls setvere sufficientto ensure longerm maintenance, undercompetent
management

The second type of intervention led 82 miles of nevalignmentson the Chester to
BangorRoad along the North Walesoast The new road was capleted at similar pace antb
the samehigh standarcasthe Holyhead Roadt a cost of £53kn Government grant. Eleven
sections of the road througtihe EngishMidlandshad been identified aseedingessential
improvements by Telford. Though eachtioésewason a much smaller scakhan the Wdsh
roadsthese required funding of £44k throughe Commissiomand a further £83k fronother

loans,secured on the tolls anlkater repaic?®. The shorter sections had been speedily dealt with

25By 1831, this postage had raised £54k at Menai and £14k at Coftvaygh important linksjke bridges
elsewhere on the network, thesgew crossingsvere administered sgarately and are not included in our analysis
of road improvement.

26 The technically challenging Menai bridge suffered significant-nves on the original budget and the new road
across Anglesey required an additional expenditure of £10k in 1832 (@d/2) In a Parliamentary debate in
1830, Parnell stated that of 152 contracts, only one had-ouarand that by just £75.

27 A further £16k was requested in 183PP 183p21)

28 By 1831£30k of theprincipal onthe initial loansof £44kfrom the Commission had been repaid by the trust on
the Englistsection of the roadlong with £13knterest (BPP 1831 pl6interest had beempaidon the other loans
but only £9k of principaledeemed
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under direct supervision by Telfordhe larger projectaearBarnet Coventry and
Wolverhamptontook longerbut by 1826 these new roads were open aaffer completion
were handed over to théocaltrusts. Summing over the first and second types of intervention,
the HolyheadCommissionmeceived £203k in grants and £127k in repayable |dansad
construction which are not insignificant sums. For comparison, totaréénues for turnpike
trusts were £1034k in 181 (BPA.840)
¢CKSNBE 46SNB fa2 OKIFIy3aSa NBadzZ GAy3a FNRY
other English sections of the Holyhead RoBEtkeannual surveyby Telford and his assistants
were forthright in naming and shaming poor surveyors and bad practice. $éwests had the
confidence to undertake independent improvements, some finariogeartby PWLB loans
With cuttings and embankmentthey reduced hills, filled vadys and widened carriageway
Some might follow suggestions made by Telford but not nesx@ly adopting his chosen course
or roadswere lifted and relaid followingthe alternative methods recommended bycAdam.
Positive, but varied, impacts followed from the interventions made by the Holyhead
CommissionCommunicationsvith London were significantly improvetdhe schedule for the
Holyhead Maifrom Londonhad been cut from just over 41h to 28kllowingthe Mail packet
to sailearlierfor Dublin.But the travel and trade flows on th&elshHolyhead section were not

enormous.Only two regularstagecoactservices were established while a string of others ran

0KS

intermittently and then faile@®. Gentlemen travellingorivatelywere thel 2 f @ KS I iRainNR2 | RQ &

source of toll incomeMoreover, Ewer than 5000head of cattle passetihroughthe

[ 2 YY A agateeddydar, by comparisonn 1816over 118,000 animals passed the gates of

22 Named in theAnnual Reports of th€ommissioraccownts Tablesrom BPP 1824 to BPP I
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the Dunstable TrugtearLondon.The heawst usewas theunexpected increase iime and
coaltraffic from collieries omadjoiningroads™.

Closer to London,rothe already busyenglish section of the Holyhead rqéide
interventions ofone-off support andcloser regulation othe existing turnpikesiad more
significantoutcomes for road trafficSagecoachesan regularhigh-speedjourneys now
performing the 110 miles journey from London to Birmingham in 11.5h rather than 18h. This
increasedcoachingraffic betweenLondonand Birmingham in particuld&t. Although these
were Mail routes, the greatest benefit was to theanystagecoachespostchaisesnd private
carriageghat valued speed and comfoand could absorb the toll costBublic carriers and
private cartsmoving freightwere paying higher tollbut they toobenefitted from reduced

congestion and loweoperatingcosts on the improved roadways.

5. New Roadbuilt by turnpike trusts
Thenew Holyhead Roawascelebratedasa national achievement andn exampleof what
coud bedoneby systematic application of engineering principles. Howea®jetailed in this
section,exclusivelyffocusing on tle Holyhead Roadbscuresthe increasé construction of
other newroads inthe early 19" century, mostly made by turnpike trust§Ve explore two

sources for this; first the text of turnpike Acts and secoradbequence ofoad maps.

301n Nov 1821245 carts and 52 waggons carrying doain the Ruabon collieries had passed through their toll
gate (BPP 1822 pl4in 1830, 22,206 horses pulled carts between the Wrexham Road and Ose&dions, each
hauling two ton loads of minera(8PP 1831/2 p581

31 For instance the annual toll income on the Hockcliffe Division, north of Dunstable, aimost dbebiexen1820
and 1838(BPP1821 andBPP1840Appendiy
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Textual analysis of the titles of all turnpikets®? identifies whendnewé roads were built
by trusts rather than merely improving an existingain highway We documentthat the term
a Yl lakrgad 2 NJ daMdwioads?>Became more frequenin Acts. Between 1750 and
1799there were 57Acts that mentioned making a new road or a new extension to an existing
turnpike road. Between 1800 and 1835 thember that involved nevlinesrose substantially
with a further 280 suclicts (seeFigure 23*.

Peak years for Acts to build new roadike 182527, were generally associated with low
interest rates and higherade (Bogart and Richardson 2011). $Sheeconomic stimulill be
discussednore below. Notably théctsseries does not show a clear link between new road
YFETAYy3 1 OG& Iy Rtintl&l0 dpaoNide faisade bfkdk HolyheBd A2t k1819,
However, examining the dates at which McAdand his son$ook up contracts as surveyors
(Figure 2) does shed light on another chanfibleMcAdanswere employed by many turnpike

trusts making impro@ments to existing lines of road, including some of the largest trusts in the

32 A full list of thetitles of al Turnpike Acts after 1700 was obtained from farliamenary Archive See Bogart

and Richardson (2011) for details.

33 Although most turnpike trusts reconstructed tiodd highwaysinder theirmanagementtheseimprovements

such as wideningr reducing gradients/ere usuallyalong the existing linef road particularly in lowland areas
Making a new roagenerallyinvolved constructinghe highwayon a new aljnmentacross land not previously
designated for thisThe cost of constructingrrew road would besignificantlygreater than improving an existing
road line.Contemporarydocuments distinguishhree main categorie of new roagla diversion was a new loop out
of the existing linereplacing an old sectigm branch was a new lifeom a point on the original turnpikéo a new
terminus; anew roadAct would besought for aotally new line between terminaldn ten instances the terra

GX | yhigke theroadl dzNJ/ LJA | Sihgazaxdage doddsf brésent hjhway¥ were usedbut from mapswe
found nosignificantdeviation from the ancient lineAll were after 180@ndwereS E Of dZRSR FNBY (i KS
categoryin ouranalysis

34 This change in emphasis is not surprising, considering that the 18th centnpikeswere takng oversome of
whatwereRS&A Ayl SR aDNBF i w edrtdgapgherfubld ag OghR ia the 168Ds aRdiRocq@edn
the 1750s. These we refer to ascéent roadswhich were well established highways and routes, albeit in a poor
condition.Increasinghpy the 19th century roads which hgaeviouslyonly served a local parish function were
being repurposednd interconnectedo become main roads.
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country (Bristol in 1816, Exetery HnX . I 0K YR ¢KS aSiNRLRfAAE w2l
methods plausibly encouraged new road building as they aimed to reduce the cost.

Figure 2 Number ofTurnpikeActsmentioningd Yy S¢ NRI R YIF {Ay 3¢ Ay SI OK &SI NJ
number of new surveyorship to which the Alam family were appointed.

o Ju }

Telford Holyhead ,
i Report Act

U

p

wu

1760 1770 1780 1790 1800 1810 1820 1830 1840

—g— number of new made road Acts —@— VICAdams new surveyorships
Source: See Assigning New roads in data appeRdidMcAdam surveyors see Reader (1980).

We alsotrace on digital mapswhere trusts were empowered tbuild new roads Our
sources arehe list of all turnpike titleslocal studies of individual trusts (e.g. Rosev2@03,
2010; Gulland 201&nd historicalGlSmaps for(i) the turnpike networkderived by us from the
Acts (ii) all main roadshown on detailed (generally inch to a mile) mapsnahyindividual
English Counties frothe 1770s to 17904(jii) all main pads ona national map published by
John Carg.1825 and as a base mapgeoreferencedcopy ofthe 15t SeiesOrdnanceSurvey

(OS)or the whole country c1850.Forsomesouthern counties of England, the OS draft sursey
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of ¢.1810provides a further reference point fahange The sources are detailddrther in the
appendix

QYLINAYy3a GKS DL{ @SNHA 2 ywiththe OBr@afofthed | NBE Qa
1850s confirmsthe new lines of road authorised the turnpike Actsn the 1820s and 30s.
GComparisors of the Carymap withthe earlier County maps revestections of road constructed
from ¢1780 to 1820 and referencing to ti@S drafs and local studies inforsthe probability
of the changes being made after 18dhecomparisonslemonstiate that textual analysis was
generaly successfuait identifyingwhere a trust haduilt newroads. Neverthelesgn average
16% of themileagein these Actsvasnot on new alignments bulong existing parish roads
that were upgraded and linkedlhis comprehensivanalysisalo revealed many more sections
of new road than were specified in the wordinbAxcts. These wereew Wiversionsirom the
alignmentof road maraged byexisting turnpike trust®. Some of these were associated with
other newinfrastructureg such as bridges or canatsd others with changes in land use such as
enclosures, drainage schemes and particularly esittenof parksaround CountryHouses.
However mostwere smoothdeviationsaroundimpediments such as sharp junctions,

meanderingpaths or steep inclinesSome new sections were ovemilesin length, other

35 Most of these can be dated by reference to local studies and clauses in turnpike renewalvhet® a diversion
was part of an Act post838 or could belatedfrom local studies it as natreditedas an improvement made
before 1838. Similarly diversions madgtlae resultof railwayconstruction(post 1840)were not included
However,some dversionsmade after 1838¢€.g.by a Highways Board) matill be creditedin the totalmileagein
the Table. Nevertheless, vixelievethis overaccountings small sincéhe parlousstate of mosttrust finance
meantthat undocumented new road building waslikelyafter 1838
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individual lengths deviated for only a few hundred yards from the anciegnraknt butwere
often clustered along a much longer length of réfad

Between 1750 and838,there were4,000miles of newmaderoad and diversionen
new alpnmentsintegrated into a tunpike network that had grown ta23,000 milef road’. In
the period after 1810The Holyhead Road Commission directed ficeafor 92 miles of roadn
new algnmentsin England and Walewhereas turnpike trusts hathdependentlycreated
almost 2700miles;almost30times more.Table 1 summarisdbe relative changes in older
and newmade turnpike roads over time. It also reports total mileage of all highways under
either parish or turnpike control. In 18387% of the turnpike network had been built as
diversions or newmade roadsOnly31%of this new mileage was created before 1810, the
majority being laid during the following three decades up to 1&88trusts build mor@ew
roadsin the early 1800stheyrelinquished management afiderroads, which reveed to the
parish Through this¥ Rk dzNJ/ LIxubtdpgrEapsavoided the expense of maintaining
redundant roads and adjustl their network to current needs®

Figure 3 maps new sections of road and their integration with the turnpike network in
1838. The Government financed sectiaithe Holyhead Road are green. The much larger

mileage of new roads built independently by turnpike trusts are orange. Other turnpike roads,

3¢ Based on Gl®apping,between 1800 and 1838,9314milesofK A AK gl & ¢l a YI RS dzy RSNJ ! O &
turnpike road2457on new algnments)and882Y A f S& 2@ YW S E IREnSGInMG thrapikes and

92 on new algnments by the Commission

37 This includes the 52 miles of newgalnents on theShrewsburyto Holyhead Road.

38 The potential coordination between trustsd parishes, managing more than 80% of total highway mileage in

E&W deserves more research.
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which continued along the ancient lines, are blue. These may have been improved by widening
and resurfacing® and were not necessarily worse in quality as we show in the next section.

Table 1; Changes in total turnpike mileagew roads, and disirnpikingrelative to parish Highway
mileage

miles 1750 1770 1790 1810 1830 1838
(1) Turnpike total 3967 15650 17925 20640 22896 22914
(2) Diversions and

new-made Turnpike* 73 177 351 1243 3625 3991
(3) Dis-turnpiked,

returned to parish** 5 38 183 594 2191 2778

(4) Total parish &
turnpike roads # 123768 123872 124046 124938 127320 127686

0,
fﬁ;t/" ﬁéfg t;'rﬁses 3% 13% 14% 17%  18% 18%

* Cumulative amountThe methodologyg A t £ y 234 ARSY(iAFe& AaRADGSNERAZ2Yaé YIRS o
1775so0 will underestimate new sections across open common and moor, e.g. by John Metcalf (Kellgft;2009)

sections ohew made turnpikegunningalong ancient lineare omitted. In 1838 there were a furthet91 miles of

road that were part of Acts for new made roads but were judged toaleng the ajnment of an existing parish

road.We estimate a potential uncertaly on thepost 1800figures of about 100 mile§ he reported new

alinements total includespproximately 700 milesin Countiedor which do not have good 18century maps We

have founduptds: 2F NBFRa Ay ! 0Ga F2NJ ayS¢ YI{1Ay3I£80wSNE f2y3
Countymapsso this total may be reduced by 100 miles in 1838wever, some Diversions are only identified on

the 18" century maps, seanpotentiallyincreasing the mileageby a similar amount

#in Table 11 oBPP1840 Appendix for 1838 mileage of rampike highways for wheeled vehicles was estimated

as 104,772 miles. Combined mileage estimated assuming that all 1838 parish roads exis@&daindLthe only

new roads were built by turnpike trusts so 1333 miles of parish road in B®.

** cumulative,estimated from comparison of GIS mapping of turnpikes in 1750 and 1838.

‘N

The map revealsonsiderable variation in the distribution of new roads across the
country*l, Broadlynew turnpike roads were most common where economic activity was

growing asin South Wales and Durham where mining was increasing. New roads also appear

%91t is not possible to judge changes in the rdaid along existing lines of road, for roads managed by the
Commission or by the trusts.

40 Though notrelevant to subsequent discussion of post 1800 improvements

41 There were virtually no new roads in the rural counties of Leicester, Huntingdon, Hertford, Radnor and
Mongomery (2% or less), whereas in the industrialising counties of the West Riding dfiréaaiksl Lancashire the
proportions were 37% and 31%. Southern agricultural counties such as Buckingham, Oxford, Bedford and Suffolk
had no more than 8% new mileage whereas counties with extractive industries such as Northumberland and
Derbyshire had ove30% new roads and along the Channel coast, 27% of the roads in Sussex were new
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along the coast of Southwest England, Sussex and Hampshiah wasproviding receational
and leisure outlets for the newly affluent. But the greatest concentrations were in the
expanding manufacturingegionof Lancashire and West Yorkshiparticularly between the
two large inland towns oManchester and Leedblew turnpike road bilding in their vicinity is
further illustrated in the appendix.

In large part trusts financed new roads by mortgaging their toll revenues with new debt.
Tables annexed to Reports by two Parliamentary Committees (BPP1821 & Belag&i@om
1819 and 188) show the mortgage debt for each trust and the dates when these loans were
taken out. For instance, the nine turnpike trusts converging on Leeds had debts totalling more
than £150k from the building of new roads. The longest of these, the 18 miles bé#us to
Whitehall trust, had an outstanding debt of £65kom a loan in 1806 when it was created. In
total for all of England and Wales, turnpike debt increased from £4.4 million in 1820 to £7.3

million in 1840, an increase of 66% (see Bogart 2019).

42This is equivalent to £3.6k/m; nearby the Buxton to Manchester road cost £1.2k/m in 1825. New sections on the

.y 32NI ASOGA2y 2F ¢St T2 NRQdorneRrbads 00 Angléseywaregenerally odery R K A &
£2k/m (BPP 1810). The increased cost of better construction is illustrated by comparison with similar new roads

built before 1800, e.g. the Leek Buxton road in 1765 cost £165/m, the nearby Congleton to Buadon 1790

cost £290/m (Roberts 1992).
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Figure 3New roads constructed between 1800 4688
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Contains OS data © Crown Copyright and database right 2019

SourcesAuthors calculations. See appendix for methods and sources.

TrustsCborrowings were facilitated by several factors. One was theS @St 2 LIY Sy

financial markets in the early 18008long withbond andequity marketsprivate credit
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marketsbecame more integratednd intermediaries, like banks, expanded in number iand
risk-taking (seeNeal 2000Brunt 2006,Trew 2010 Campbell et. al. 2031Inthis context, when
interest ratesin the London markefell, asin 1823 and 1824trusts were able to capitalize and
borrow more easilylt alsolikely thatthe requirement for regular reporting of common

financial statements t&arliamenthelped as wellThiswas introduced steadily from 1824ith
reports through County Clerledfrom 1834 very detailed tables were published in reports to
Parliament Mandatory fhancial reporing required a more professional approach from trustees
and indirectly therecruitment of skilled road engineets manage thisAdditionally it gave
lendersinformation, whichshouldhaveencourage more lendingo trusts.

The Government fundedPublic Works Loan Boa(BWLByaspotentiallyanother boost to
trust borrowing.Trusts took out loansanging from a few hundred pounds td & 5kfor the
Plymouth to Exetetrust. In totalthe PWLBent £401k to 107 trusts in England avthles
between 1817 and 1832 (Bogart Z)1While £401k isnon-trivial, recallthat between 1820 and
1840the mortgage debt of all turnpike trusts rose by a net £2.9 mitidnstead of relying on

PWLB loansnosttrusts chose taontinueborrowing from private individuals*.

6. Thequality ofroads
Road quality is an alternativeetricto measurethe success oGovernment
interventions and the more typical managementtoynpike trusts. Keyevidenceconcerning

road quality comes from asurveyof trusts in 1838 The State of the Roads Repd@EP1840

43 This would be sufficient thinanceca 2000 miles dafypicalnew road.

4 For example, the Epping and Ongar Trust used local mortgagees in preference to a PWLB loan for the new road
through Epping Forest in 1831 {w8tone 1891)A lower interest ratanay havanfluencel this. Webster (2021)

reaches a similar conclusion, that PWLB loans were not always effective in boosting municipal financing in the late
nineteenth century.
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Appendiy. One question asked thieuststo selfassesshe condition oftheir road.Althoughit
islike asking students to mark their own exams, theponsesvere open to public scrutiny and
hencehad to beplausible Nearly all trusts responded to the survey and this questite. link
their response to the GIS road maps shown in Figu@f 3pecial interest are trusts associated
with the Holyhead Commissia@and the roads managed by the Commissiself.

We adoptasixpoint scoring system fowords andphrasesused in the responsds
rank the quality of the roads in the 1838 surfeyDf the total turnpike mileage, 62% was
OKIF NI OG4SNRASR I & (scdde5diReand & rdlhatidely S, waRchsified
& a. | RE ANAreR@SINEBe rembiléR7% wasa b2 D22Ré 2NJ a! OO0SI
(score 3 or 4)Figured maps thesimplifiedquality score for the turnpike roads of 183Bop
quality ratings were common throughout Englag&dWales,including some upland areas,
suggestindgurnpike roadswvere generally goodThelowestquality turnpikes were more

common in mid and West Wales apdrts of western England.

4 This system was created for general use beyond the current sAidize extremes of this scale terms such as
execrableor very badmark theroad quality as 1- very poor whereasexcellentor the finest,mark it as 6 very
good. A mark of# accepablg is given for termsuchastolerable,adequate indifferent good 4% ofturnpike
mileage could not be scored.

27



turnpikes 1838

road quality score

w1, 2 poorer quality
3, 4 average quality

w5, 6 better qaulity

no score in 1838

@  county towns

HOLYHEAD

Contains OS data © Crown Copyright and database right

Sources and notes: see text.

Table 2 gives a summary of road quality scores for turnpikes that received different levels of

Government intervention. Those supervised or assisted by the Holyhead Commission had a
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higher mearguality score of 5 compared with 4.4 for independent trustse meandifference

(5 vs. 4.4)s statistically significant, based on a tsample ttest with unequal variancedhis is

LI NI A Odzf N @8 AYLINB&aaAgdS aAyOS | O2&HdymAdazy oA
Roadhadbeen in a very poor conditiorompared with adjoining roadsA map in he Appendix

illustrates the dramatic quality upgradm the Holyhead Roadaking the same quality scoring
systembetween1814 and 1838

Table 2; Road Quality scores in 1838 for various levels of Govelinteergntion and assistance

Mean quality Std dev. Min. Max  Number

score score score score of trusts

(1) Holyhead Commission new road 5 5 5 1
(2) Improved road by Commissipn 5 0.5 4 6 8
transfer to Trust and PWLB loan
(3)No Commission assistance but 4.5 1.1 2 6 70
PWLB loan
(4)No Commission assistance or PW 4.4 1.2 1 6 1058
loant independent turnpike trust

{2d2NDS&aY [ dziK2NBEQ OFf OdzAf FiGAzyad {SS 51 dF | LIWISYRAE F2I

Notes: data only for PWLB loans of more than £1k and for trusts with a road quality. score

Table 2 also illuminates the role of the PWLB. Where a PWLB loan was made to an
independent trust to build a new road or divert an existing one, the mean quality score in 1838

(4.5) was little different from that oturnpike roads receiving no assistanee4)*®. This

QX
0p)

dadz3aSada GKFG GKS NRBIR ljdz-fAGe I OKASQOSR o8
better than through private mortgagirtg Despite this, the impacts of the PWLB loans deserve

further attention, as they might have assisted trustsvorst circumstances.

46 For trusts that had finance through PWLB loans, of the 15 that received more than the mean loan value of
£7.5K9, four had ascore ofonty  RS1jdzt §S¢ 60 2NJ no®
47 Webster (2021) reaches a similar conclusfonmunicipal financing in the late nineteenth century.
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A better quality comparisorfor the Holyhead Road wetbe other roadsused by Mail
coacheswhich arelisted for 1836 by Bates (1968)d mapped in Figure58. Most Mail routes
in England and Wales were maintained by turnprkists and27%o0f total turnpike mileage
was used by Mail coacheBheFigure illustrates that long, unbroken sections of the Mail routes
radiating from London were rated better than average as far as Dorchester, Poole, Brighton and
LeicesterWe findthat 72% of Mail routes had guality score of 5 or 6rhus,in generalMail
roads administered by turnpike trusts wectserto the high standard on the Holyheddiail
Road(97%of whichrated 5 or 63°. Only 3% of the Mail routes were scored as pdoor2)
Much ofthe poor sectionsvere in Centraland South Walesear the extremities of the longer
routes, generally mountainous, and economicalbor (for example to AberystwythArguably
thesesections of the Mail routeprovidethe bestcomparisorfor the Welsh sections of the
Holyhead Roadhich had a quality score &f The visiblypoor quality of theCentral and South
Welsh sectionshowsthat in a likefor-like comparison irremote areasturnpiketrustsyielded

inferior quality to the Government funded Holyhe&dad.

48 The routes described by Bates weligitisedfrom the GIS map of turnpike roads for 1838 by the authors

49 Secondary evidence of wider improvement comes from the average speed of regular Mail coaches which had
not only improved on the Holyheawad (rising from 7.5 in 1811 to 9.4 mph in 1836) bubad® other Mail routes
such as to Bath and Norwich, which rose from 8 and 8.5 mph respectively in 1811 to 9.7 and 9.3 mph in 1836.

30



Figureb; Mail coach routes in 183Werlaying the mapping of qualityr turnpikeroadsin 1838

Sources: Mail routes are identified in Bates (298nd mapped by authors.

Dataon advertised stageoach servicé8illustrate howqualityimprovementsattracted

traffic from other roads The three main routes betweehondonand Bimminghamprovide a

50from data in Rosevear et al (2019).
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