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ABSTRACT
r South Africa to grow, rural communities must bélaved to
Fevelop. A major constraint to rural development ise lack of
connectivity to the main road network which restrictsiarket ac-
cess for perishable goods and hinders safe accesschools and health-
care. Bridges are a fundamental component of ruratess.

Bridging also plays a vital role in modernisatioRural development
projects attract investment from both the private angublic sectors
and encourage the move towards cleaner, greener sasof energy
production. In turn, collaboration with industry crees jobs and se-
cures rural growth and poverty alleviation.

Although technological innovations play an importanrole in rural
development - and have a direct impact on the speeddacost-e!cien-
cy of project implementation = it is the sustainablrelationships that
are established throughout the life of a project andepond, which have
a signi“cant long-term social, economic and envirorental impact on
the local community.

In this paper | will illustrate how working closelyith local communi-
ties has helped secure "nance for rural developmentogrammes. I'll
explore how local partnerships can deliver immediat®st-savings in
materials and manpower, how training can have a pds# impact on
long-term maintenance costs and sustainability, amw skills-transfer
can help improve future opportunities for local labour

I'll draw on my experience of a wide range of briicigy programmes to
demonstrate that it is the "people factor' that witleliver real growth in
rural Africa in the years to come.

INTRODUCTION
The economic bene"ts of building bridges in ruralr@as in Africa are
well documented. Less well documented are the environntaehand so-
cial bene"ts that a local community can receive asethesult of a new
road bridge. Yet these are of increasing value to tikammunity.

In this paper, I'll explore what those environmentahd social ben-
e"ts now comprise. I'll use recent bridging projecthat my company
(Mabey) has carried out in Africa - in collaboratiavith local Road

FIGURE 1Tsomo Bridge, South Africa
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Development Authorities - as case studies to suppany argument and
will illustrate how the adoption of a more holistiapproach can acceler-
ate the development of rural communities.

For the purposes of this paper, references to newdges will include
both replacement bridges and new ones. It will alsover both road
bridges and pedestrian bridges, but will excludeirdridges.

.BCFZ IBT CFFO CVIMEJOH CSJEHFTZEBSHT TP\
MPXJOH UIF VUIMJTBUJPO PGI@®BUMFZ #15JEWH JODF
NFODFE NBOVGBDUVSF PG PSJHIJOBQ®E#BUBEUZF4
supplying the Super Bailey into Africa in the 197@ince then, it has
SFQBJSFE BOE SFQMBDFE OVNFSPYHE#BWWKBZ #S
bridging projects across the African continent.

In South Africa, projects have ranged from the delivesf/a replace-
ment Bailey bridge in 1978 to the installation dfi¢ Tsomo, Bengu and
Thabane bridges. All these bridging projects addredsergent rural de-
WFMPQNFOU SFRVJSFNFOUT BOE QSPNPUFE FDF

8F IBWF PCTFSWFE 6STU IBOE IPBEMAWS JFOHCBW B
our bridge design and manufacture translate into socio-eaamic ben-
e"ts for rural communities. Our innovations have reded the cost of
bridges + so more bridges can be supplied and maimid more easily.

They have reduced construction times + so the beng'ttf new bridges
DBO CF GFMU NPSF RVJDLMZ 5IEZMBWA# BOP 3
duced environmental impact.

Furthermore, our innovative approach has not been lted to bridge
NBOVGBDUVSJOH UFDIOJRVFT BS UODMBHEHFEJIBN
ing practices as well.

Increasingly, by working very closely with the localramunities, we
are achieving further considerable cost savings algving behind a
legacy that extends beyond the bridge structure it§eMost notable, is
the transfer of skills, both technical and non-tecital.

BRIDGE BUILDING INNOVATIONS TRANSLATE
INTO SOCIO!/ECONOMIC BENEFITS FOR RURAL
COMMUNITIES

The following represents a summary of those innovai®and how they
translate into bene"ts for rural communities

,QQRYDWLRQ LQ EULGJH PDWHULDOV
Bridges made from steel o#er considerable advantageser those
made from concrete or other materials, including tinel. The basic raw
material (iron) used in steel is the most abundarttal the earth's ele-
ments, and steel can be recycled inde"nitely.

Sustainability is built into steel products all algnthe supply chain,
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of infrastructure and investments in infrastructure laviate poverty.

Two robust results arose from a research study carried bytLuis Ser-

WFO BOE $FTBS $BMEFSPO PO CFIBMG PG UIF 8l
These were: (1) growth is positively a#ected by thedk of infrastruc-

UVSF BTTFUT BOE JODPNF JOHR\SB MO-G 3 BETRL
UVSF RVBOUJUZ BOE RVBMJUZ i5TWHHEXP®P & MBI
JOGSBTUSVDUVSF EFWFMPQNFORNTIBQ QP WHIM:

from responsible sourcing of raw materials through a m#acturing
process dedicated to continuous improvement in the @duction of
modern and elcient bridges.

Steel bridges now have a proven life span extendingwell over 100
years, with minimal maintenance. Steel has a predidtaendurance and
the structural elements are visible and accessil#l@y signs of deteriora-
tion are readily apparent, without the need for extsive$investigations.

Corrosion is a surface e#ect, which rarely compromisies structural
integrity of a bridge, and any problems with the gadnising may be
swiftly addressed by simple local repair. Advancescimating technol-
ogy and an industry-wide commitment to training cdang applicators
mean that the latest protective systems can be expedtto last well
CFZPOE

,QQRYDWLRQ LQ EULGJH GHVLJQ
Pre-fabricated steel bridges that are transporteddithen assembled on-
site o#er considerable advantages over bridges buiking concrete. On

BWFSBHF B QSF GBCSJDBUFBO WHFAM OSBEBP (BB ®BBEE OMSMEPSU SPBE JOGSBTWU8VDBE SFWEBUUY

the time it takes to build a comparable concreteffige. In addition to the
time savings, the environmental impact associatedthvits construction is
SFEVDFE UPP

they said in their report.

More speci'cally in Africa, Lombard and Coetzer notéldat 2Rural
roads infrastructure in Africa is a speci“c area ohcern, as the devel-
opment of such infrastructure has been neglected &large extent in
the past, thereby imposing signi“cant limitations ogrowth and devel-

ZFBST CFGPSF SFRVJSJOH NBJOU FoprBedtdfrural communities.

An increased interest in rural roads investment poteaitihas devel-
oped in recent years. This is mainly due to the nefed development
of rural infrastructure as well as the positive impatttat road invest-
ment could generate on rural communities, should ¢y have an ad-

MPOHCUFSNw
A key success factor naturally depends on the apilof road or de-

" SFMBUJW F MIZ STRNRBWM & FIEP OF U ©VEDhBldMD et BF td secure funds to "nance a projeit the "rst

GBCSJDBUFE CSJEHF XIFSFBTBBT DHOIDSIDBUIFU M@ Ed BBREMpESdnTe suggests that - as was thsecwith a project in

site area, together with the means to store, mixdatest the concrete.

Slump and cube tests also introduce the risk of tdatlure, resulting
in additional construction costs and programme delayAll testing for
pre-fabricated steel bridges without any site welding carried out dur-
ing material manufacture and component fabricatiorthereby elimi-
nating the need for site tests.

Innovations are not restricted to superstructures bto substructures
too. One such recent innovation has been to replacencrete abut-
ments with those made from steel. The cost savingshiewed here
include consultancy fees, the contractor's time aite, the amount of

Angola - signi“cant experience in "nanced bridge pgrammes is re-

RVJSFE JO PSEFS UP TFDVSF GWDBSFHO AP BH BIL

or cancelled.

Strong local partnerships and relationships with imational and
local banks can facilitate access to up to 100%tlé project funds.
These funds can be made available for the purchadebodges and
services, local administration of the project, siserveys, geotechnical
analysis and substructure design, and local constiion works at each
bridge$site.

QMBOU BOE FRVIJQNFOU SFRVJS¥B WG H JWH BDED B\WIF RIO GSBIOTW\SS R U W

terms of both cheaper abutments and bridging.

Client cost savings associated with smaller abutnterflighter super-
structure) and speed of installation are consideral$elt is estimated
that predesigned steel bridges typically reduce comsttion durations
JO FYDFTT PG
concrete bridges.$ Furthermore, the cost savingssfeel bridges com-

After local connectivity has been improved by, sayet construc-
tion of a new road bridge, the most immediate impaetill be trans-
port-related. The list of outcomes might comprise senor all of the
following$changes;

DPNQBSFE XJR$ DPOTWFSOUDIPIBBVOUTIIFFS UGUBSJOT BOE GBSFT
t USB6D DPNQPTJUJPO GSPN TBZ XBMLJOH UP

QBSFE XJUl DPODSFUF BSF MJLFMZ UP CF JOtFYBB®D W@ MVNF BMPOH SPBET

,QQRYDWLRQ LQ EULGJH PDLQWHQDQFH

t IPVTFIPME USJQ NBLJOH
t USJQ EJTUBODF PS KPVSOFZ UJNF

&RVIQQJOH UIF MPDBM DPNNVOSUZZPXUUP OHPNIFHBOHEP BB FIJDMF BDDJEFOU SBUFT

bridge maintenance themselves can have a signi"cantpact on costs.

Now that South Africa has a widespread mobile cefiulcoverage,
those responsible for maintaining the bridge can havemediate, di-
rect contact with sta# based overseas. These telepbaonversations,
email exchanges and, increasingly, video conferenaesiuce the need
for UK-based site engineers to return to the bridgées and so further
reduce$costs.

An example of where bridging enabled a change in ftacomposi-

tion was the Thabane bridge, installed across a gteealley in the
Drakensburg mountains in South Africa. The bridgeasvinitially built
for pedestrian usage but was designed for vehiclating. A change
to vehicular usage enabled the local authority toutfire-proof' the
capacity of the bridge in keeping with their planéor future road
infrastructure$development.

THE ECONOMIC BENEFITS OF BUILDING BRIDGES INPSDFW RQ ORFDO DJULFXOWXUDO

RURAL AREAS

A number of academics have noted the paucity of empirical data evi-
dencing the socio-economic impacts of roads (and by implication,
" 1SPUPDPM XSJUUFO CZ +d¢fkéy$pdops FU BM JO

SPBE CCSJEHFT

A wide range of agricultural impacts are often reged when rural
road networks are upgraded. These may take the formcbanges in
the growing of new key crops (or livestock) or changeshe marketing
TVHHFTUFE

that, @Despite the importance of the topic, there is some dissatisfaction

XJUl UIF FWJEFODF UP EFNPOTUSBUF UIF JNQPBDWD PG SV SRBM SPBHEGCI OW F D U NFOWWHFWLY LW\
%PNJOJRVF WBO EF 8BMMF TJNJEBGRQV OO BigE&eatecess @ill $timulate local economies. Iretabsence of a

very few aid-"nanced rural road projects in developingpuntries have bridge, in some cases, rivers cannot be crossedsfgni“cant periods in

CFFO UIF TVCKFDU PG SJHPSPVT JNQBDU FWayar Briba® dibble case, for up to six months) thereby seveiedit-
JPXFWFS BU B NBDSP MFWFM SPB&UBBAE QuastieHdedl cBrRnuNityB @bilt) 1Q Miteract witttommunities located

@
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FIGURE 3Building the Groot Aub Bridge, Namibia FIGURE 4The completed Groot Aub Bridge

FIGURE 5Before - Bridge collapse, DRC FIGURE 6 After - Replacement bridge, DRC

BDSPTT UIF SIWFS 1SPWJEJOB BESJWS & BPERPTNE ShaiesdihiliBy adrated.

bridge provides year round access. More importantly, it breaks the poverty cycle exertechaural com-
In Namibia, the Groot Aub bridge was installed toable access for a munities. As Fukubayashi and Kimura noted in themper* 2Due to

QPPS SVSBM DPNNVOJUZ UP UIFU$BQIBIB M | & ili2mEiINRIEyLOf resliRgSmarkets to sell their agrialtural produce and

munity had been cut o# for several weeks when the f&owing Uiseb other goods in the rainy seasons, rural people aoeled into subsist-

River had been uncrossable. ence farming. Buyers also cannot reach the villadejg, the cash crops
In the Democratic Republic of Congo, following thepllapse of an cannot be exchanged for money, and the crops rot.

PSJHJOBM #BJMFZ #SJEHF UIBU |BE OFFKF Q SIUE BEB& Market@EeRtives for farmers are blunted berse of the physi-

XBT JOTUBMMFE XI1JDI TFSWFE UMNBEFSOF @ BRd maNeksPavids €&Bnomic costs of transporting gi® to and from

whilst the old bridge was out of action. local markets. The impassability of the rural acgewads also ham-
8IFO POF PG UIF UXP +VCB /JMF CSJEMEFFBWXBEHEBNpBoMisidh df(basic social services, suchhealth, education

it completely unusable for heavy vehicles, it had joeimplications; the BOECJOGPSNBUJPOwW

bridges provided the only access over the River NileSouth Sudan.

Repairs to the bridge allowed the normal passaget!c, goods and
trade to resume.

,PSDFW RI
Improved access provides rural communities with the ares to trans-
port produce to markets located further a"eld thanitherto. This not
only gives them access to a greater number of custaigiebut can also
increase the prices charged, especially if it meahsyt are no longer
restricted to supplying goods to intermediaries whbave historically
been able to take advantage of the imperfect markebnditions that

,PSDFW RQ WKH ORFDO HFRQRP\
The use of local labour on bridge construction sitdas a signi“cant
multiplier e#ect on the local economy. Not only dsethe workforce

HOKDQFHG ORQJ GLVWDQFH FRQ Qspentlvits\Ywages locally, but the creation of a localpply chain (for

the duration of the construction period) and expentlire on ancillary
goods and services both further stimulate the locatonomy.

This local supply chain comprises those bridge coaments, goods
and services not supplied from outside the area. Teemight comprise
FBSUI NPWJOH FRVJQNFOU H FROFFRBWPSH
temporary accommodation and other goods. Our experice is that

=

DBVUFFTO
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FIGURE 7 Galana Bridge, Kenya FIGURE 8 Galana Bridge, Kenya

,PSDFW RQ WKH PDFUR HFRQRP\
At a macro level, there are economic benefits to ed too. The $FFHVV WR (GXFDWLRQ +HDOWK &DWHHQ DW GHRW

Tsavo National Park in Kenya remains a bio-divessenghold home Improved local access can lead to improved attendanat schools,
to more than 60 major mammal species, as well a9a@lant and health centres and markets. The results may be ertely posi-
CJSE TQFDJFT *U BUUSBD UWWMJIBMNPFSTIU FIBMME 2rB BiSdsMdil Jrip@oved supervision of schools omproved
and generates significant revenues from safari ttam. A new bridge maternal$mortality
CVJMU UIFSF JO GBDIJMJUBWHE ZBEBS-BOKEGEOBDDFTT U
bled further investment in tourism so as to secuferther economic 8SVNLOOLQJ DQG VNLOOV WUDQVIHU
growth and stability for the region. 8IFSF MPDBM QFPQMF BSF FNQMPEBEQB® KEDIE

it results in a considerable number of skills beitgansferred. These
THE ENVIRONMENTAL BENEFITS OF BUILDINGskills can be both technical and non-technical.

BRIDGES IN RURAL AREAS Experience suggests that the skills evident amongbe locally re-
8IFSF B SFQMBDFNFOU CSJEHFPDNQ & P %/B-0 MFSrBiGdWopkfasdd BrXday 1 of a new project are yedifferent from
ronmental benefits will arise from the reduction itraffic pollution as those in evidence at the end of the project. Thiapid movement

UIF BNPVOU PG RVFVJOH USBGSIEHFT $FW® ¥ DdfeRQ thé I8athiRd ddrve creates a more proficiewbrkforce that can,
DMFBS TQBOT UIFZ BMTP SFRVJTE M B 6 XBIV FOBISHIM BX&3n@esE & amount of time needed to cortgie the project
icant effect on improving the river flow and resutin less disruption BOE TP HFU UIF CSJEHF PQFO NNPESEET RUW/RI BL M B!

FIGURE 9 Bridge-building in Namibia FIGURE 10Bridge-building in Namibia
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FIGURE 11 Before - Crossing the river, Mali

5HGXFHG IDWDOLWLHV

Reduced fatalities can arise from introducing a safoad network,
e.g. where the old bridge had poor visibility in éhapproach to it, or
the protective barriers or fences had fallen intasdepair.

Reduced fatalities can also be achieved when thédge replaces a
water-borne river crossing, such as a ferry or casoPrior to installing
a bridge in Mali, the local population crossed theser by canoe and
BO FTUIJNBUFE Up
transport. The road bridge eradicated those fatadis.

REDUCED RURAL URBAN DRIFT
&OFGJPL *CPL
proving rural roads and bridges had on the socio@wmic develop-
ment of the Akwa Ibom State in Nigeria. Amongst Hisdings was

FIGURE 12 After - Crossing the river, Mali

reduce the cost of transportation in the state. Ale all, it has reduced
SVSBM VSCBO ESJGU JO UIF TUBUFw

CONCLUSIONS

Innovation in bridge design is on-going, but the tBct engagement,
local partnerships and collaboration on the ground the people fac-
tor = represent the real innovations in rural conotévity and will de-
liver the most significant long term benefits to $ith Africa.

RECOMMENDATIONS
In order to benefit from the significant long-ternbenefits enabled
through innovation, it is vital that the impact oinnovative technol-
ogy on rural connectivity, specifically in steel evconcrete, for per-
manent infrastructure applications is recognisednriovative steel
bridges offer a “fast track’ solution and save timrd money. For these
fast track solutions to be available, specificat®must allow steel to
CF DPOTJEFSFE 5I1JT SFRVIJSHI BSPIBWESHFNBO W [
cess to allow innovative alternatives to concrete be$considered.
Furthermore, the importance of adopting a more hslic approach
to decision making, and the significance of ‘the g@e factor' on
the long-term social, economic and environmental gelopment of
the local community should be fully recognised irrder to enable it
to$grow.
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