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Summary
The purpose of this study 1s to assess the effectiveness of Lo ¢

the modified force account construction methoﬁ"ﬁsed in the construetion
of Lake Shore Road Projegt in central Malawi. The advantages and
disadvantages of this method (in which a U.S, construction firm was
engaged to manage the construction work, using labor, equipment and
materials provided by the Government of Malawi) are oompared with

those of normal contract construction.

The findings and conclusions of the study are:

1. The administrative/management efficiency of the modified
force account method is much poorer than for contract construction.
Many matters required the attention of the construction management
firm, the consulting engineer, the Government of Malawi (GOM) and
AID which, in normal contract construction would be handled by one
or two of these entities.

2. More :echnical manpower training was accomplished with the
force account method than would have been accomplished with contract
construction, but the few additional men trained will have little impact
on the Malawi ecoromy.

3, On a force account construction project as simple as the
Lake Shore Road Project it would be preferable to engage only a
construction management firm rather than having both a construction
management firm and a consulting engineer,

4, The use of force account methods will have an adverse offect
on the development of local construction industry,

5. The Government of Malawi has planned effectively for the
continued utilization of the equipment and personnel used on the force
account proJje:t,

6. The net cost of construction of the Lake Shore Road Project is
estimated to be 5% to 20% less than it would have been if the project
had been built under a construction contract awarded to the lowest

of the four U,S, bidders., (But it was because the low bid was
considered excessive that the force account method was chosen.)

7. In quality, cost and (except for a late start) in speed,
force account construction of the Lake Shore Road project was fairly
successful, But there 1s no assurance that another similar project
would be equally successful., Side benefits, such as training were -
minor,, GOM i. opposed to use of the force account method on another
major road construction project. The method should not be adopted
if the host country does not strongly wish to use it., Even then,
because of the risks of delay, cost overruns and poor quallty
construction, AID should be very cautious in considering the flnancing
of other major force account projects,
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Introduction

The Lake Shore Road Project was the construction of two roads, A
totalling 126 miles in length, from Balaka to Salima and from Mua to
Monkey Bay in central Malawi (see map). Construction began in
March, 1970 and by November 15, 1972 had been completed except for the
placing of a bituminous seal coat on the road surface. The latter work

was begun in April, 1973, at the end of the rainy season.

Because the low bid for contract construction of the road was
considered too high, it was decided to build the road by force account,
with construction management provided by a U.,S, construction firm,
Nello Teer of Durham, North Carolina (TEER). Engineering supervision

of construction was provided by Tippetts, Abbett, McCarthy, Stratton (TAMS),

This modifiied force account construction was unusual and a number of
questions concerning its effectiveness have arisen, It was to help to
obtain answers to these questions that the consultant visited Washington,
Nairobi, and Malawi during the period of April 16 to May 15. The work
was done under Contract No. AID/cm/afr C-73-18.

Mr. John Westley (Economist, REDSO/EA, Nairobi) and the consultant
were together for one week in Malawi, during which they inspected the
entire length of the Lake Shore Road project and had discussions with
Government of Malawi officials, with officers of the German sponsored
Central Region Agricultural Development project and with Mr. Farber of
the U,S. Embassy, Blantyre. The consultant spent a second week in Malawi,
obtaining Information from the Director of Roads, the Chief Mechanical
Supervisor of the Plant and Vehicle Hire Organization and other officials
of the GOM, inspectlng, again, the southern half of the Salima-Balaka Road
and inspecting the construction work in progress on the Liwonde-Monkey Bay
Road.

'he topics included in the consultant's scope of work are discussed
in the sections of this report numbered 1 to 7,

Description of Project

The two legs of the Lake Shore Road project lie almost entirely
in flat land bordering Lake Malawi. In only two very short reachas
are there roadway cutg over 5 feet deep, No rock excavation vas
required for the grading of the roads, but there was extensive stripping
of black cotton soll and some swampy areas were crossed, The two lane
road surfacing consists of a 6-inch layer of gravel which s belng sealed
with a coat of bltumen and stone chips,

There are 11 bridges, the longest almost 900 feet long., All of the
bridges are of very similar design, with short span, rolled steel beam
anl conerete deck super-structures and plers with spread footings or
supported on steel pipe piles. Culverts of 24-inch and 30-inch diameter
are of reinforced concrete, while larger culverts are of multiplate
corrugated steel,
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The structure designs are such as to minimize design and
construction labor cost and maximlze the use of 1imported materials,
More labor intensive structure designs, such as cast in place
reinforced concrete bridges, or bridges with precast, prestressed
beams and large culverts of reinforced concrete have been used on
much recent road construction in Malawi, (The Malawi Roads Department
has a casting yard for the production of prest essed bridge beams and H
six bridges using such beams have been built by force account.) The
choice of structure designs for the Lake Shore Road may have been
influenced by the desire to maximize the ratio of foreign exchange
cost to local cost as well as the desire to expedite construction,

Project Implementation

The design of the Lake Shore Road was completed by TAMS in the
spring of 1968 and bids from four prequalified U,S. contractors were
received on June 5, 1968. The low bid was about 12% above the
Engineer's estimate and in excess of the ceiling agreed upon by AID
and GOM in acvance of the bid opening. In accordance with GOM's
contingency plan it was decided to construct the project under a
modified force account program in which labor, materials and equipment
would be provided by GOM, a U.,S. construction firm engaged to manage the
construction and TAMS retained to provide engineering supervision of
construction, A loan agreement providing $7.0 million for financing the
foreign exchange costs and part of the local costs of construction was

signed on July 17, 1969,

An invitation for proposals for supplying construction management
services was issued to American construction firms early in 1969, but
it was not unt!l November 28, 1969 that a contract for providing these
services was executed by GOM with the Nello Teer Co. of Durham, N. C,
(TEER). Notice to proceed was issued to TEER on March 15, 1970, thus
f'ixing the required date for completion of construction as November 15, 1972,
thirty-two months later, In February, 1970 the first U.S. employees of
TAMS and TEER arrived at the site. Subsequently additional U.S. engineers
and construction men were assigned to the project bringing the TAMS on-site
employees up to eight men and TEER's to 10 men.

Invitations for blds for construction equipment and materials were

issued in the U.S, by TEER's home office in April, 1970 and orders fz:
most of the required imports were placed in June and July, 1970, lizre
of the U,S, corstruction equipment was delivered to the site until ‘.=«
ralny season of 1970-7l., Consequently during the normal construztion
season of April to November in 1970, only used construection equlpment'.
provided by GOM was available for use on the projct. Overall constructlon
progress by November 30, 1970 was only about 15%.

|
With U,8. equipment in hand at the beginning of the 1971 construction 1
season, progress was much faster, reaching approximately 45% by November 30, i
1971, However, by that time 6A4% of the allotted construction period had A
elapsed, To accelerate progress in 1972, the construction equipment
fleet was expanded by rental of machines from the GOM Plant and Vehicle
Hire Organization (PVHO) and TEER was authorized to increase his on-site
crew of Amerirais to 14 men, It was planned to change from single to
two shif't earth moving operations, but after a brief trial, earthwork
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was returned o single shift operation. Because of anticipa ted :

overruns in construction costs the amount of the U,S. loan was ﬁ
increased to $8.2 million by an amendment of the agreement dated -

August 25, 1972, 1

1

!

Construction was completed by November 15, 1972 excepl, ('or
the application of' a seal coat of bllumen and slone chlps on Lhe
road surface, This work was originally included in the conslruction
management scope of work of TEER, but 1t was decided, to delete it from
TEER's contract and to place the seal coat with GOM" foﬁces during the
1973 construction seasan. (Work on the seal coat began in April, 1973.)
All of the American employees of TAMS and TEER had left the site before
November 30, 1972.

1. Administrative/Management Efficiency: Force Account vs.
Contract Construction

We believe that the total administrative/management effort of
the four entities involved in the construction of the Lake Shore Road
was much greater for the force account method which was used than it
would have been if the road had been buillt by an independent contractor
under a normal firm unit price contract. A comparison of the two methods
follows:

Procurement of U.S. Commodities:

Because of the necessity of complying with AID requirements
regarding competitive bidding, approval of contract awards, ete., TEER,
acting as the Construction Management Firm (CMF) had a much greater U.S,
procurement task than it would have had if it had been buylng construction
equipment and materials for its own use under a unit price construction
contract, The burden of procurement work placed upon TAMS, the
consulting engineer, upon GOM and upon AID also was much greater than it
would have been with a normal construction contract. Purchases were
made from approximately 130 U,S, suppliers and for all except very minor
orders, the i{stuance of invitations for bids and the awarding of contracts
required the recommendation of TAMS and the approval of GOM and AID,

Unde» a normal construction contract, the contractor would be
free to procure construction equipment by any procedure whicn he wished
to use, He could buy f'rom favored suppllers without competitive bidding
(thereby expediting delivery) or import used equipment owned by nim,

TAMS, GOM and AID would have been concerned with the contractor' s
procurement of construction equipment only to the extent needed to zgsire
themselves that the contractor complied with AID source ard origin
requirements and that his equipment procurement schedule was not
nbviously too little or too late to get the Job done on time, For
imported permanant construction materials, the consulting engineer
would, of course, have to be sure that the contractor furnished items
complying with the speciflications, but again, the contractor would have
been fraee to btuy pretty much as he pleased.
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With very efficient work by TEER and excellent cooperitlion Lrom .
TAMS, GOM and AID, U.S. procurement for the project may well have hurn
as fast and free from snags (such as complaints from unsuccessful bidders) e
as any AID financed procurement program of equal complexity which has ever/
been undertaken. But, the expenditure of administrative/management effort
was great, /

Construction Progress and Costs

Construction contracts normally require performance bonds and provide
for the assessment of liquidated damages for failure to complete the work
on time. The CMF contract contained no liquidated damages provision,
nor would it have been practicable to include one sufficiently large in
amount to have had any appreciable effect. With the limits placed on its
freedom of action and its dependence on GOM for much local supply of
equipment and materlals, TEER might Justifiably have refused to accept
any provision for liquidated damages or have accepted one only with the
protection of a very large amount of contingency money in its fee.

With CMF naving much less financial incentive to finish the Jjob on
time, GOM and AID had reason to be much more involved in monitoring
construction progress and in trying to expedite the work than would have
been the case if the road had been built under a construction contract.
There were numerous high level meetings of GOM, TAMS, TEER and AID devoted
largely to discussion of progress "bottle necks" and of ways of breaking
them, | Major problems which had to be resolved in the latter part of the
construction period in order to get the project completed on time were the
needs for more GOM furnished construction equipment and for more on-site
American construction management personnel than had been specified in the
TEER conuract,! The problem of losing skilled equipment operators t
private ‘ontractors who would pay higher wages was discussed but not
resolved, GCM wage scales and/or classification standards wers not
changed (perhaps, realistically, could not be changed) to meet the
competition of private employers,

With construction by contract, the unit costs to the owner of the
various pay {tems of construction work are flxed, Cost Increase can,

of course, occur by Increases in actual quantities above those given in
Lhe eontract blll of quantities, Costs also can (and very often do)
increase 1f', beecause of changed conditions or fallure of the ovmer to

meel hls contractual obligations, the contractor has valld claims for
addlitlonal compensation., But normally it is the contractor, rnot =:e
owner who must worry about the cost of performing the work., With for:s
account const.uction the CMF had no direct financial incentive to keep
congtruction costs down, Congequently, GOM was active durlng the course
of construction in efforts to control costs, For example, at one point
the Secretary of Works and Supplies wrote to CMK requesting tighter
control on over-time and ciuving the fact that some workers had earned
three times as much for over-time work as they had for normal stralght

* U A i e




time work. However, by using force account construction, GOM and 1ts
consulting engineer avqided the problem of settling a constructlon
contractor's claims - something which might have required prolonged
negotiations after the completion of construction.

1
. |
\1 |

Financing and Accounting Problems

With coiltract construction in which all materials, equipment and
labor are furnished by the contractor and in which each pay item of
construction work has its unit price split into a dollar component and
a local currency component, there is no problem of determining the
eligibility of local costs for AID loan reimbursement. In the force account
construction used on the Lake Shore Road Project there have been such
problems and AID and GOM have devoted considerable time to dealing with
them. More time may be spent upon them. Perhaps partly because of the
unfamiliarity of TAMS and TEER with GOM accounting and cost keeping
practices, final costs for the work which was completed by November, 1972
(all work except the application of the bitumen and stone chip seal coat)
are not yet available,

Conclusion

Accepting the fact that the total administrative/management effort
on the Lake Shore Road Project was much greater than it would have been
if the road had been built by contract, the question is: "Was it worth- _
while?" The answer is "yes, for this particular project." The total
cost of the road construction was less than it would have been if a
contract had been awarded to Reynolds Construction Co., the lowest
of the June, 1968 bidders, Depending on the assumptions one makes
regarding the residual value of equipment, contractor's claims, ete,
it might have been as much as 20% less. The shift from contract to
force account construction because the low bid was considered too high
resulted in about an elghteen-month delay in the start of construction
and, because of rainy seasons, may have delayed completion of the project
by as much as two yeara. However, the actual working tLime was about the
game as one would have expected under a contract and the delay in starting
construetion should not be charged entirely to the use of the force account
method. The quality of the road work is good but probably no better than
it would have been with contract construction. There were "spin-off"

benefits of force account econstruction (principally training) whish we
will consider elsewhere in this report, We do not nave the data required
for making a reasonably rellable estimate of the coat of the increase

In administrat.ive work over that which would have been requirsd for
acontract constructlion, but we believe that the saving in construction
cost well Justified the increased Investment in administrative/management
eftfort, We conclude that the administrative/management efficlency of

uging the force account method is much poorer than under a firm unit
price contract program, but that for the Lake Shore Road project the
investment of effort pald off,

AN
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2, Effects on Malawi Economy of Technical Training Provided by
Lake Shore Road Construction: Force Account vs. Contract

The training of Malawians in construction skills was a specific
requirement of the TEER contract for construction management services. [
But even if lhe CMF had not been required to provide training it
probably would have been forced to do so. Skilled heavy construction
labor 1s in short supply in Malawi and probably will continue to be so
for several years. We were informed that the following training was |
accomplished by TEER during the course of the Lake Shore Road construction:

3 crawler tractor operators

3 motor scraper operators

front loader operator

mechanics

tire men

lubrication men

men on pile driving

mechanical foreman

truck drivers

backhoe operators

crane operator

carpenters

carpenter helpers on bridge crews
men on the placing of bagged sand-cement riprap

—
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Total §f

In addition, many of the 194 experienced construction workers from
its own forces who were assigned to the project by GOM increased thelr
skills while working on the project. Approximately ten senior African
supervisory personnel were assigned to the project by GOM, These men had
an opportunitr to become familiar with planning, scheduling, and expediting
activities and should have benefited greately from the experience,
Indoubtedly, many more men in the labor force (which, during the 32-month
active construction perlod averaged 754 and peaked at 1456) learned a good
deal about varilous construction methods.

TAMS also was active in training, developlng, in the course of
the project, three survey crews and other subprofessional employees,
such ag laboratory technicians.

The tralning of men in construction skills during tne last few
years has by no means been limited to that accomplished on the
Lake Shore Rotd prolect. Men are being trained on another force account
road construction project, the Liwonde-Monkey Bay Road, This project,
(approximately 50-miles long) like the Lake Shore Road, was originally
expected to be bullt by contract, but because the low bid was considered
too high, was shifted to force account construction, supervlised and
managed by a group of seven expatriate U,K., Crown Agency englneers and
aonatruction men, Some practical training takes place in the GOM road
construction units, the small force account units which are used for road
construction work which because of their small size or for other reasons

ETs
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would not attract competent contractors. Training of gonstruction _ RS
workers continues at a training center in Zomba, which is operated by =1
the Ministry of Works and Supplies. This center, established about

ten years ago, has a capacity of 100 men and offers one year courses in

all of the more common mechanical and construction trades. Private

heavy construction contractors also engage in some training activity

in Malawi, but on a smaller scale than was the case on the Lake Shore Road.
Not restricted by fixed GOM wage scales, (as was the Lake Shore Road project)
the private contractor can pay as much as necessary to attract skilled labor
from considerable distances or from Government employment.

No doubt, the Lake Shore Road prolect did more to Increase Lhe {l
skilled and semi-skilled heavy constructlon labor force of Malawi Lhan
any other recent construction project. Some of the men who were trained,
such as carpenters and carpenter helpers, may be able to make some use of
their skills in self-help projects in their villages. Most of the heavy
equipment operators and mechanics are now employed, many by GOM Plant and
Vehicle Hire Organization (PVHO). They can look forward to much greater
earning power than they had before being trained. GOM supervisory
personnel, returning to the smaller scale operations of road construction
units or other employment in the Ministry of Works and Supplies should be
more effective because of their experience on the Lake Shore Road, Tlere
is little prospect that any of these men will be able to enter the heavy
construction business "on their own" even on a very small scale, It
would be unrealistic to think that the training of technical manpower on
the Lake Shore Road project has had or will have more than a very slight
effect on the economic development of Malawi.

3. Advan'ages and Disadvantages of Using Both a Consultant and &
Construction Management Firm for Force Account Construction

The advantages of engaging both an engineering consulting firm
and a construction management firm for force account construction are:

(a) Providing adequate expertise for carrying out the distinet
functions of each type of firm. Some U,S, firms are "engineers and
constructors", capable of designing and constructing turnkey prolects.
In such projects the owner may be protected against defective desipgn,

materials or workmanship by extended guarantee periods. But such practice
ig virtually never used in U,S, highway construction, Many U,8, construc-
Lion contractors who would be well qualified to manage construction work

would not be well qualified to exercise quality control or to make

engineering decisions on design changes which might be needed during tne

course of the work because of unanticipated soll conditlons, changes :
in the availability of materials, ete. On the other hand, consulting

engineering firms do not normally have on their staffs men who are

capable of efficiently handling the practical problems of procurement,

training and management of labor, equlpment operation and malntenance, etc,
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(b) Clear separation of responsibility for getting the

work done fast and efficiently (the Job of the CMF) and the *: 9 e

responsibility for insuring that the work is done right - that it

meets the specifications (the principal job of the resident engineer
and his staff). No matter how conscientious the.CMF may be, it is almost
too much to expect that all of its men will always see that the work is
done properly - particularly if the work is behind schedule or if the
owner is complaining about high costs. The CMF would not be tempted

to "cut corners'" as much as a contractor who is losing money, but there
would be some temptation., One might think that quality control is over
emphasized, that most road construction operations need less inspecting,
laboratory testing, etc. than they usually receive. However, the way to
save money by lowering standards is by the preparation of economically
sensible designs and specifications, not be accepting poorer work than
has been specified.

Some operations can be performed by either a construction contractor
or the engineer almost equally well - construction surveying, for example.
The original invitation for bids for construction of the Lake Shore Road
provided that the contractor would do the survey work, with the engineer
checking the work fairly closely. In the TEER contract this was changed
to provide that the engineer would do the survey work, By making the
CMF responsible for construction surveys, one potential source of friction
between the CME and the engineer might be eliminated. The CMF could not
complain of being delayed, awaiting the setting of stakes or checking of
line and grade by the engineer,

The disadvantages of employing separate firms for engineering
supervision and for construction management were quite apparent on
the Lake Shore Road project. They are:

(a) Unsatisfactory cooperation between employees of the two firms.
Oceasional incldents of friction between on-site employees of tne
engineer and # construction management firm (or construction contractor)
are almost inevitable, but on the Lake Shore project, the relationship
between the engineer and the CMF apparently was not as good as one would
normally expeet it to bhe,

(b) The need for more on=-site American employees during the
construction period. KEach of the two separate organlzations regu
a head man, Only one "boss” would be required if the two groups wer:
combined, Probably a conslderably greater saving in manpower no
be made,

On a simple road construction project such as Lake Chore,
{t Is unllikely that design changes requiring much englneering experlize
will oceour in the course of construction, The CMF would have rio firarzial
incentive to do substandard work, Yurthermore, the resident arpgireer
(of' an engineering consultant) would have less control over the ONF <rzr
over a firm price contractor since he could not withhold payment to =zhe
CME for unsatisfactory performance, whereag he can withhold payment from

e
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a construction contractor. There 1s less need for independent
engineering on a force account project than on a normal contract
project., In view of these considerations and the problems of
cooperation and coordination experienced on the Lake Shore Road project,
it probably would be better on another similar project to have the CMF
provide on-site engineering, i.e., use only one firm.

4, Implicationy of the Government of Malawi's Use of Force Account
Construction Methods on the Development of Local Private
Construction Industry

Locrl heavy (road) construction industry owned and operated
by Malawians is practically non-existent. Shown below 1s a list of
the civil engineering (heavy or road construction) contractorz which
are registered in Malawi. Their bidding capacities in
Kwacha (K1.00 - U,S.$1.25) are shown in parenthoesis.

Table T - Registered Civil Engincering Contractors ~ Malawi
Registration Date Bidding Capacity

K100, 000
10/12/60 Burch Construction PO Box 989, Blantyre
14/10/70 E. L. Stuart rC Box 018, Blantyre
9/7/71 Onions Plant Hire PO Box 5689, Blantyre

K200,000
28/2/70 J. M. Crawford PO Box 551, Blantyre
21/4/72 Constlruction Earthworks

& Asphalt Ltd, PO Rox 5941, Limbe

1,/11/72 Manobec Limitedd PO Box (22, T.imbe

11,000,000

6/9/10 Duckworth Clvil
Engincering Ltd. PO Box 5132, #lanty:re
5/2/72 Cilcon Limited PO Rox 454, Hlantyre

fnlimited

10/12/09 Murray & Boberts hoads

R Eavthworks (Pry) Ltd., Private PFag, Zacupe
18/12/¢0 Kobert: onr. Co.

(Matawi) Le i, PO Hox 4C1, “lantyre
10/12/(9 W& ¢ teench (ilawi)

Lt PO Box 478, Blarwyre
10/12/60) Philipp bolzmaar AL, PO Fox 27, Oallma
o8/ /70 General Congtruction

Co. Ttd, PO Box 5(56, I.imbe
P8/2/70 (iECLEC ~ Gen. Construc,

Dragapges Ermoque
Consortium (temporary) PO Box 54, Ncheu
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Some of these firms might now qualify as being "local and
therefore eligible for U,S, financing. The last six of these firms
would have been able to bid on the Lake Shore Road projJect so far as
bidding capacity is concerned, Some of the smaller civil engilneering
contractors might have been capable of subcontracrting portions of the
project. Obriously, U.S. financing for the Lake Shore Road project
took some potential business away from contractors operating in Malawi,

The equipment acquired by the Ministry of Works and Supplies at
the completion of the U.S. financed force account work may, by increasing
GOM's capacity for future force account work, encourage it to do some
small projects by force account which otherwise might be contracted.
But such adverse effect on the construction industry probably would
be very small.

It is highly improbable that any of the Malawlans who worked on
the Lake Shore Road proJect will be able to become independent road
construction contractors, even on a very small scale within the
foreseecable future. To buy even a minimum set ot road construction
equipment may tor many yecars require more capital than any ot these
men could hope to ralse. Knowledgeable construetion and firvince men
.o whom we talked were unanimous in thelr pessimism about prospects
for the development ot a truly local road construction industry, Thoere
is & much better prospect f{or development of thie lo-al bullding construc-
tlon industry. 1In fact, 22 bullding contractors (probably all local)
with bidding eapacitics of K3,000 ($%,750) and 12 building contractors
(mostly local) with bidding capacitics of 120,000 (#37,500) are
reglistered,  Muct less capital is needed Lo enter tie bulldlig construe-
tion business thor to berome o rard construetion contrac o,

5. Plans of tne ciovernment of Malawil for Utilicin: 1 fquipment

and Personnel Uoed for the Foree Account Work o the Thake Jhore

[P Yy ot
dowt Projert

A, Pruldpment

o port lon ot LD, construstlion cqiipment Clnanoed

by AID 1. ~til' i e oo the Lake Shore Road, where the placine of

the bitumen and coone chin cend cont began s 500 s e woerthier would
permit in Late Apeii, cators sprinklingr the road wity 'ne prime <oal
ot bitumen, e rond ourlaece {wileh bad reeedived prootiaally oo
malntenance sinee Taot Hovember) must be preshapedd Wit o Tayer of Dioe
gravel, mole smooth Wit omotorerader, sprinkled and eollet,  The
followity: maJor hems of coulpmens. were ascigned 1o e Lok Diope toas
as oof Mareh 17, 1977
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4 White water trucks

3 White dump trucks

2 White flat rack trucks with hydraulic cranes
8 International pickups

1 Caterpillar 16 Motorgrader
2 D-6 Caterpillar crawler tractors
1 Caterpillar 930 front loader
3 Pumps

1 Autocar truck tractor

1 Low bed semi-trailer

G Portable generator sets
2 Allis Chalmers loader-backhoes
1 Bros Vibratory roller

1 Huber pneumatic roller

5 Air compressors

3 Welding sets

3 Huber tandem rollers
Miscellaneous small items

Other construction equipment allocations as of Marech 13, 1973
. Were: Project Engineer at Liwaladzi (Nkhotakota-Nkata Bay Road)

2 White flat rack trucks
1 White dump truck
5 International pickups

Crown Agency (Liwonde-Monkey Bay Road Construction)

L White flat rack truck with hydraulic crane
3 International pickups

2 Caterpillar 621 motorscrapers

Pump

1 Grid roller

1 Ameo disc plow

1 Plymouth Station Wagon

—

Resident Ingincer - Central Region - Roads Department

1 Caterpillar 16 motorgrader

3 aterpillar 621 motorscrapers

¢ Caterpillar D=0 crawler tractors
4 Pumps

2 Conuerote mixer:s

1 Weldingy set

3 Conerete vibrators
< Rampac Lot
1 heinlorcement steel bar bender
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Resident Engineer - Southern Region - Roads Department

1 Pump

2 Rampactors

2 Concrete mixers

1 Reinforcement steel bar bender

Director of Roads

-

¢ Concrete buckets
Director of Design
1 Drilling rig
GOM Plant and Vehicle Hire Organization (PVHO)

1 White van truck

2 International pickups

1 DB-H tractor

1 Koehring motor crane

1 Koehring crawler crane

All machine tools and mechanical shop equipment

Many small items not listed above have been allocated, In fact,
of 165 piecces of equipment shown in the GOM March 13 listing, all
but 10 had been allocated., The consultant observed the motorscrapers,
tractor and grader assigned to the Reglonal Engineer, Central District
at work on a small road construction job near Lllongwe. This equipment
appeared to be performing well., It began work in an Army cantonmernt
area ncar Lilongwe in January and, desplite wet weather, has done some
extensive grading work. 'The equipment allocated to the Lake Shore Road
project was not working on the day the writer visited Lhe project (hecause
of a holiday, bul obviously must have worked pretly effectively during the
perdiod ol about ten days cince the seal coat work was started, Iy
May 2, 1975, nine miles of roxd had been reshaped, & miles prime coated
and 45 miles Cinished with the second coat of asphalt and the spreading
‘nd rolling of chips.  AID financed equipment on the Liwonde-Monkey Bay
Road also was obhserved in uce,

The mobile cquipment which we saw wao remarkably {ree from exiernal
siens o abuse, cuelh as dented sheel metal, broken glass, ete, lont of
Lthe mobile equipnient had been repainted,  The equipment looked very good
indeed, but we i Little basis except for hours or miles of uzse for
aprraloing ito mechanical condition,

Mileappe or hours of operation for sowe of the more Important items
ot mobile equipment were as [ollows al the completion of construction,
(excep! tor the bituminous seal) of Lhe Lake Shore Road project:
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Table 2 - Utilization of Lake Shore Road Equipment

Average Mileage of Hours

Item No. of Units of Operation Per Unit
White dump trucks 10 52,000 miles
White flat rack trucks 6 46,000 miles
White water trucks y 37,000 miles
White van truck 1 38,000 miles
Caterpillar #16 motorgraders 2 3,800 hours
Caterpillar #621
motorscrapers 6 3,900 hours

Caterpillar D8H tractors 3 4,600 hours
Caterpillar D6C tractors 2 4,000 hours
Autocar truck-tractor 1 43,000 miles
Koehring motorcrane 1 5,064 hours
Koehring crawler crane 1l 2,900 hours
Caterpillar wheeled front

loader 1 2,840 hours
Allis Chalmers loader-

backhoe 2 1,500 hours
Intermational 2 wheel

drive pickup 14 52,000 miles
International 4 wheel

drive pickup 7 49,000 miles

In many cases on AID-financed projects, construction equipment
which is by no means worn out at the completion of the project is very
poorly utllized thercafter. GOM appears to be doing well in putting
the Lake Shore Road equipment back to work. Most of this egquipment
has been idle only during the 1972-73 rainy season., With the equipment
now allccated to road projects, regilonal engincers and the PVHO - all
of which have hud  previous experience wilth gimilar equipment - the
prospects tor effective utilization are excellent. Upon completion of
the bituminous scal work on the Lake Shore Hoad, no doubt mors equipmerit
will be allocaled to PVHO, an agency which renls equipmen®. to any
minisiery or department of GOM which may need it.  PVHO supplies a
qualified operator with each major picce of construction equipment it
rents, It chiould be able to achleve very eoffective unilization.

B, Persouncl
Ton senior GOM persomnel and approximately 194 GOM foremen,
skillaed, and semiskilled laborers were acoigned by GOM to work with the
CMi* in accordance with o schedule of personnel incorporated in the CMF
conlract, 'The scenior GOM group inltlally included several expatriates,
but for the major portion of the active constructlon period thls group
was all Alrican.,  We understand that most of these GOM employees have
returned Lo thelr work with the Roads Department of the Ministry of
Work:: «nd Supplici (MWS). A notable exception is a man who had the title
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of Chief Roads Supervisor. He 1s now working as an instructor in the MWS
Training Center at Zomba,

Despite the fact th:it no motor scrapers have yet been allocated to
the PV1I0, PVHO has employed six motorscraper operators from the Lake Shore
project. PVHO has also hired a group of mechanics from the projecct.

Presumably most of the additional men hired by the CMEF (or the
project - men who were not GOM employees before the beginning of the
Lake Shore Road construction - were laid off. (The number of such men
was much larger than the number of men transferred to the project from
other GOM employment, since total project employment averaged 754 during
the 32 month actlve construction period.) Probably some of these men
have found other construction employment - some, perhaps, in the
extensive construction work involved in the establishment of a new
capital at Lilongwe.

If GOM had planned to undertake another large scale force account
road construction project shortly after the completion of the Lake Shore
Road it would have been desirable to shift many of the experienced men to
the new project. With no such project planned (the Liwonde-Monkey Bay Road
construction was already under way) we think GOM did as well as could be
expected In making use of personnel from the Lake Shore ProJject.

6. Lake Shore Road Project Costs

A. Gross Foreign Exchange Cosls - Force Account Construction

The estimate shown below is based on information obtained from
the project on foreign exchange expenditures incurred as of April 30, 1273.
The distribution of freight costs has been assumed to he a uniform
percentage of purchase cost except for portable housing, an assumption
that may be considerably in error fer some items. In this and subsequent
estimates most of the costs have been rounded off to the nearest $1,000.

Purchase

Ttem Price Frcight Total
1. Construction Igquipment $1,954,000 $002,000 $2,246,000

and lLools
2. Portable Housing 9, 000 46,000 140,000
S, Dparc Parts 416,000 £2,000 478,000
h, Temporary Materials &

Supplies obihva than

spares 112,000 17,000 129,000
B, Permanent Conchruction

Matevialn $55,000 128,000 983,000
6. Imprest lfunl for Gmall

Purchases by OMI 189,000 ' - 189,000

Subtolals - Bquipment &

Malerials 3,620,000 545,000 4,165,000
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Purchase
Item x Price Freight Total
7. Engineering Supervision
of Construction 768,000 - 768,000*
8. Construction Management 1,159,000 - 1,159,000
9. Bank charges (approx.) 15,000 - 15,000
TOTALS $5,562,000 $545,000 $6,107,000

* Inclﬁdes two claims totalling $15,000

B, Gross Local Costs - Force Account Construction

The following local cost estimates are shown in the loan paper
for the $1.2 million inerease in the amount of the loan. Originally
it was not intended to include in the AID-financed project any bituminous
surfacing, but by the time the CMF contract was negotiated it had been
decided to irclude a seal coat of bitumen and stone chips, The local
cost estimale ineluded in the CWMP conbtract is the same as the so-called
"origiral" estimate except for the addition of an ilem of $252,000 for
bitumen, reduction in the contingency allowance and increase in the total
estimated local cost from $1.94 million to $2.134 million.

The revised estimate shown below was prepared in the spring of
1972 when construction of the road was aboul 507 complete. In addition
to including an item of $300,000 tor &Lhe procucement of bitumen, the
revised estimace should have (and porhaps does) inelude in the labor and
POL items the custimated local costs of peshaping the road surface, of
furnishing the stone chips and of placing the geal coal. ‘The rental of
equipment Croiv the PVHO was not originnlly anticipated, but in order Lo
weet the construction sehedule It was necessary to supplement the U, S,
ecquipment and the equipment originally supplied by 70OM with rented
caquipment; hence the Ltem Tor equipment rental In the revised estimate.

Original timated Hevised Estimated
dtem huquizunaﬁl} __ Reguirements
1. ®aris Por non-U.8, Plant* 300,000 1086, 500
2. Camps 252,000 338,400
3. Materials ’ 232,500 €02,700
K, Tabcr Th1, 600 1T,
5, DPOL fwithcut duty) 236,000 51,6070
A, Prancporuation Crom Beira 55,200 17,247
7. Tand compernsalion 12,000 14,000
Y. Contingoncy 250,400 sz”«,,?zoa
9, BRental ot ¥guip. from PVHO - 00
0. Dilwnmen e 300,000

POPAT, $1,940,000 $7,202,840

thin parts were for GOM construetlion equipment furniched Lo the CMF
thoutl. tny rental charges. Most of the equlpment was very old and
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often out of service for repairs. We have assumed that the equipment
was or will be as good or better after the installation of the spare
parts covered by thils item as 1t was when first assigned to the project.
llence no rental charge has been included 1in the adjustment of this
estimate glven later in this report.

The bids for contract construction of the lLake Shore Road whirh
were opened in June, 1968 did not include the placing of the bhitumen
and stone chip seal coat. Consequently, for the purpose of comparing
force accoun’ cost with the estimated cost which would have occurred if
the road had been buillt by contract, we need to determine (or estimate)
force account cost exclusive of the cost of the seal coat.

We understand that a statement of local expenditures incurred as
of January 31, 1973 will be provided to AID soon by GOM. Iowever, at
the time of our visit this statement had not yet been released. The
same road constiuction as that covered by the bids received in
June 1968 (no bituminous seal coat) had been completed by November 1971
and no expencicures for the secal coat were made until after January 31, 1973.
Hence, the foregoing statement of local expenditures as of January 31, 1973
would be very useful in developing a comparison between force account and
contract construction costs. Tacking ihis statement, we estimate total
local cost for the road construction wilhout the bitumen seal coat as
follows:
Revised local cost estimate of Spring, 17572 ~-$3,263,000
Plus 10% for GOM Overhead* cscalation, devaluatlion, ete, 32£,0007

§3,569,000

Iess estimated cost of seal coat:

Bitumen {(actual cost) K27, 000
Furnishing stone ehips and placing
seal coal K172,000
K451, 000 = $ 564,000
Estimated gross tolal cost $3,025,000

(K1.00  $1.29) (*exclusive of seal coat)
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C. Total Net Cost ~ Force Account Construction

Foreign exchange cost $6,107,000
Gross local cost 3,025,000
Total gross cost (without
seal coat) $9,132,000 $9,132,000

ILess credits:
Estimated residual values:
(1) Construciion equipment: 28% of delivered cost

=0.28 x $2,246,000 = approx. 629,000*
(2) Spares: 50% of $478,000 = approx. 239,000
(3) Portable Housing: 40% of $140,000 = approx. 56,000
(4) Camp: 30% of 1972 gstimated
cost of $338,400 - approx. 100,000
$1,024,000 $1,024,000
Estimated net cost (without seal coat) $8,108,000

Comments on Estimate of Cost of Force Account Construetion

We understand that GOM administrative and overhead costs properly
chargeable to the Lake Shore Road project have not been included by GOM
in its cost accounting. We were unable Lo obtain an estimate of such
costs, but doubt if they amounlt to as much as 100,000 - not enough
to significantly affect the comparison of foree account cout with
hypothetical contract cost.

(1) The estimate of the residual value of the construction
equipment is based on the average appraisal ol residnal value made
by the PVHO for about 80% (cost basis) of the total equipment purchased.
The PVHO-appraised residual values varied from 11% of delivered cost
for 4x4 International Harvester pickup trucks to 43% for Caterpillar
crawler tractors. We think the average appraisal of residual value of
28% ot landed cost probably is on the low side, possibly by as much
as 12%.

(2) We were unable to obtain daba on bthe value of spare paris
remaining in steock., Turthermore many of the roemaining parts may be
slow roving parts which never will be used,  The assumptlon that the
remaining pavris are worth 50% cf the total investment in parts for
U.S, equipment in arbitravy,

[3)Y Nome of the portsble hiowsiag s in use and wll of i
probably will he used,

4Y We were informed thal the Ministry of Asrienluure mlgh. ise
the main cunp some time in the Tutare, ™o nreel warehouse and shop
build it coald be moved, bub the vosiceecos and office bullding will
Lo almost worthless iU vo one wants to ae them in thelr present
lTocat ion,

b, Bstimabe of Nel Contract Conctiaction Cost

Total bid price excelusive of "provisional" bid ltems for camp
construction which were nol required beczuse of Lhe constructlon of the
camp by GOM,
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Dollar component: $5,360,000
Local currency componrnut:
Z788,092 (7.1.00=$2.40) 1,891,000
Plus adjustment for changes
(in quantities (sece page 20 for details) 517,000
Subtotal - adjusted contract price $7,768,000
Superviso:y engineering (per TAMS est) £00, 000
Cost of camp (from 1972 estimate) 338,000
$§,70€,OOO
Less residual value of camp 100,000
Estimated net cost of contract congtr, 5 606,000
Est. net cost of force account congtr, 8,108,000

Comments and Details

(1) The above estimate indicales that Force account constructicn
cost 6% less than contract construction would have cost., However, a
few changes in assumptions could make the indicated saving much greater,

For example: Change o Force Change 1in
Account, Est, Contract Est.
Assumption: 40% residual value of -£70,000 -

equip instead of 28%
Assumption: No increase in 1972

local cost estimate -326, 000
Assumption: Payment to Corntractor

on claims @5% of adjusted
contract price - +388,000
-596, 000 +388,000

Wilth theue assunptions, the estimated new. cost would be:

Force accournt F7,b12,000
Contract 8,094,000
Indicated torce account savingg: B, 882,000

Foree gecount construchion, on rhw hugis ol thepse assumptions,
would be 18% less coslly thom contres:! constiortion, but suill more
than the original unminwor'u Catimato,  Tontraet congtruction nost
might. have becn reduced considerably i 508 el npreced o purchase
the contractor's used cauipment after soupletion ol the work, but
creeh an arroscement would fave hoeen dUTUTenlt (o administer and probably
uniaceenptable Lo GOM. The Take Shoro Booet i o talrly simple, stralght-
forwardd project.  There would cecwm to have bteen 1ittle chance of a
contractor's belne able to develop volid claims for addltional compensation
Nevertholess, 16 would be unusual to aveid paylng any clalms.



- 20 -~

(Mr*. Richards, Secretary for Works and Supplies indicated that he

thinks that svch claimg would have occurred if the work had been done

by contracl,) We can only conclude thal. the cosl of conlracl constriuctlon
of' Lhe road without bitumlnous seal coat would, on Lhe bagly off Lhe low
bid of June, 1963, have been substantlally more Lhan the [orce account.
cost of the same construction.

(2) Adjustments for changes in quantities, l.e. differences
between actual quantilies for work and gquantities given
in invitalion for bids

Quant ity overruns and underruns shown below are based on the
quantities shown in TEER's October, 1970 cost accounting report, which
is stated to kave been chccked by TAMS.  Jone of the overrun in
excavation apparently was due to over-width cmbankimen!. econstruction.
However, awry large part of the increasc in excavabtion was due Lo
heavy stripping of topsoll from embankmen:t r'oundal ion and borrow pit
areas., The estimated quantity of steippine (fxeavation-Cut to Spoil)
shown in the IIB blll of quantitics wao 17,000 ou, vds., whereas the
actual quantity shown ln the Cctober, 14972 coct accounling report was
615,616 cu. yds. Some of this stripping probably was unnecessary, butl
If a contractor had bheen doing the work ‘he cverqruns might have beon
Just as great and the contractor probuirly would have heen pald for all
excavation, measured in cut,

Bid
Item Deseription Unit Change  Bid Unlt Price Change in Cost

‘ T, 5 7

4/01  Unclassified
& Lxeavation Cut

4/03 to i1l & un-

classitied ox-

cavalion

boirow 1o i1l €Y 1575,910 0.5C 0,005 +322,000 +14,000

4/07  Unelassicicd
Fxcavaliorn out

Lo Spoil o CY 602,010 0.4 0,029 +290,000 +15,000
C/0  Culvert
Exeavition  CY (25,500 200 0,75 51,996 71%,000)

G/OPN Parniiei: o

inctall

cory, metal

pipe 2hMin L 19,2M) €.50 0,590 (20,000) 5,050,
¢/OPR Turnich & o - )

I'metall

corr, metal

pipe 30"dla 1.0 (24, 770) 9,00 0,025 (223,000)(15,000)
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B
Ttom Doserlplilon Untt Change Bld Unlt Pelee  Change 1n Cosl,
New Furnish &
Item install con-

crete pipe est est

24" 1.f 49,214 1.00 2,00 +9,000  +18,000
New Furnish &
Item install con-

crete pipe est  est

30" 1.f 424,776 1.50 2.50 437,000  +62,000
9/01 Gravel wearing

course CY +41,289 1,6010:125 +66,000 +5,000

9/02 Gravel Haul . CY Mile
-189,370 0.20 0.0125 (38,000) (2,000)

10/01 Class A

Concrete CY (241) 16.50 13.60 (4,000) (3,000)
11/01 Reinforcement 1b.
Steel (189,370) 0.13 0,021 (24,000)  (4,000)
14/02 Piles Driven 1.f +1,661 10.00 3.50 +17,000 +6,000
14/03 Piles Splices ea, +67 10.00 12.50 +1,000 41,000
Totals 342,000 73,000
= $517,000

7. Overall Evaluation of Force Account Implementation of Capital Projects

The decision to adopt force account construction for the Lake Shore
Road was based largely on the bellef that the project could be completed
al muech lower cost by force account than under a contract awarded to the
lowest of the sune 1968 bidders. The saving in cost probably has been
less than antlcipated, but there has b2en a saving. The quality of the
construction work is good and the 32 month period of active construction
was only two months longer than that specified in the invitation for blds
for contract construction. (Notice to proceed was not issued to the
force account construction management firm until about 2% months afzer
the opening of bids for contract nonstruction. Possibly with a quick
award of contract the project could have been completed 2 years earllier
than it has been, but the startlng delay would not nezessarily occ.r
in another force account road censtruction program of similar zize ard
complexity.)

Civil service project managers and potential project managers
would have more opportunity to participate in planning and managemesnt
activities on a force account construction project than in a gimilar
project built under a normal contract., On the other hand, they might :
be able to see more eff'iclient project management - better scheduling
and cost control - 1f they were acting as {leld representatives of the

[ 1
| et ' iy gl A . R gy WY e S parr




~ P o

owner on a contract construction job (either directly employed by the
owner or on loan to a consulting engineer). Foroe-aecount work often
has been grossly ineffiloient., We doubt if the prospect of effecting
training of senior civil service personnel in construction management
is sufficiently great to weigh very heavily in deciding whether or not

the force account method should be adopted.

Force account construction offers an opportunity for tralning civil
service technicians which can hardly be duplicated on a contract project.
A contractor might not take kindly to being forced to train men who are
not going to remain on his payroll. A training center not associated
with an active construction project cannot always simulate actual
construction operations effectively. If there 1s a real need for
training more civil service technicians, for example, if more technicians
are needed on smaller government constructlon projects - projects which
are too small to set up effective training programs of their own, then
the training opportunity offered by a fairly large force account
construction project might be an Important reason for adopting force
account construction. Otherwise training does not appear to be a very
important consideration in deciding whether or nol to adopt the force
account method.

If more projects like the Lake Shore Road were to be buill by
force account, financed either by AID or by other donors, the effect
on the develepment of local construction industry probably would be
adverse., Construction firms which are now registered in Malawi would
have less potential business in the country. Some of these firms'might
become sutficiently "local" to qualify for AID financing If they can
maintain » geccd volume of business in Malawi, There is 1little prospect
that Africans acquiring some degree of “onstructlion management expertise
on force account projects will be able to become small independent road
construction contractors. 1In Malawi, labor intensive methods which might
give the siall entrepreneur a chance to enter the road construction
industry do not appear feasible. With approximately 25% of the male
labor force working outside Malawl there is no large reservoir of labor
which could be mobilized for major road construction, Furthermore, in
some road construction operations, such as compactlon of embankments
and bituminoug surfacing 1t is next L~ lmposslible to achieve manually
the quality of work which can be obtained mechanically, In Malawi
(and probably most other African countries) major road constructlon
probably will continue to be much more highly mechanized than in sone
Asian countries such as Indila.

The Lake Shore Road experlence indicates that a well-managed
force account road construction project can (If bids are high) result
in a considerable saving in cost as compared with donstruction by an
American contractor, But we would emphasize "well-managed”, There ls
no assurance that the good performance of 1EER as CMF on the Lake Shore
Hoad would be duplicated by a different American CMF on another project.
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The quality of TEER's performance no doubl was enhanced by Lhe [facl

that TEER had, during the period of the Lake Shore Road construclion,

a contract fo» road construction in nearby Tanzania. TEER's senior
staff probably visited the Lake Shore job far more frequently and took

a much more aztive interest in it than they would have if they dld nct
have other work in the area. Furthcrmore, the proximity of TEER's other
Job facilitated the transfer of men from that project to the Lake Shore
Road. In several instances American construction men who for one reason
or another, were separated from TEER's group on the Lake Shore Road,
were replaced quickly with competent men from TEER's Tanzania work,

\In view of the limited benefits other than possible cost saving,
the difficult administrative problems inherent in large scale force
account construction managed by an Amerlican CME' and the high risk of
much poorer CMNF performance than that experienced on the Lake Shore Road,
we believe AID should be very caulious about engaging in another similar
project. Ceriainly it should not consider constiuctlion by force account
unless the hnst country wants to adopt that method and is capable of doling
its part effectively in sueh a cooperative vonture.f

i

In Malawi, senior GOM off'icials who were most directly involved
in the Lake Shore Road project are strongly opposed to undertaking
another similar major force account construction project. (The force
account Liwonde-Monkey Bay Road construction project supervised and
managed by the British Crown Agency was begun when the Lake Shore Road
work was nearing completion, but is a much smaller and simpler project,
with no bridres and with crushed stone being supplied by contract.)
These GOM officers indicated that with their present and anticipated work
load it would oe virtually impossible for their small staffs to administer
a major force account project properly. It scems improbable that plans
for further AID financing of major force account road construction will
develop in the near future. In other African countries and, perhaps even
in Malawi, AID financing of force account construction might deserve
consideration for projects too small to attract pood competition from
1,8, contractors, but too large for local contractors. Such projects

would, of course, invoplve a muich smaller Input of U,S5, technlcal assistarnce
than the Lake Shore Road project. On large projects for which low bids are
not considercd acceptable, force acoount construction might again ieserve
consideration, but if so, we suggest that these points be emphagizs i

(a) BSide benefits of force geocount construction are lizely ‘o
be minor., The major Justification "or adopbing force accournt construc-

Lion must be anticipated reduction of cost,

(b)) Force aceount constructlon involves far higher i'igk than
gontract construction., There iz no assurance that the success of the

Lake Shora Road project would be duplicalted on another similar projes-.
The record of' many fecrce account prolects has been very disappoinzing -
tremendous cost overruns, long delays in completion and, sometimes

gerious def'leiency in the gquallity of the work,




HOLTNHES anTis



Appendix A: Persons Contacted

“Jashington - AID

Mr, Samuel fubin

Mr. Ronal U Henrikson
Meo Stbephwen Bledn
Mee, bBiobeeg-t |'-1‘l')-',

M Sttephien Whi tmer
Mr. Edward Ocoll

Washinglon

Mr. Wm. LeBaugh (formerly with TAMS)
Nairobi

Mr. Rober. Fedel, REDSO/EA

Mr. Richard Nash, TAMS

Mr. Ed Bryant, TAMS
Blanlyre

Mr. Jamcs Farber, U.S. Embasoy

Malawi Rouds Deparimenl, Tilongw:

M. M. G, Brind, Director ot hoado

Me. Ray Lingard, Civil Ingiocer

Mr. Donala Cullern, Civil Fuwvineors

Pr. ¥, W, Rigbve, Dircetor ot fooin

M, Miller, Cost Accountsnt

Mr. G, 8, ilubbarae, Ppincipal Profoo Ascountant
Mew AL AL Hachlonds, sendor Rosls Supervicor

Lidorige:

Mo J. R Gale, Chie! Teetuidoeal Suporvioor
Plant & Vehicle ilirs Oresrication
Malawi)

sl I

Mr. W, Amstead, Manager, W. & 0 Fronon Lt
Mangochii
Mr. Mike Holme, Construction Jupcry i on, Trown Ageroy
Zomba
Mro Geraint Dictecds, Dog. ST, Deoovr for vorks & Cupplies
Mr. L. &, Mihow, Deputy ildder Secrotapyy ) Trcacury, Min, of Pinanoes
Mr. David Doyd, Chict Instruco.r, Wie. ol Works & Supplies
Tralning Center
Sal Tmn

Mr, Payar, Sr. Extenslon Officer, Zentral Region Agricultural Dev, Project.
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Appendix B: -Scope of Work of Consultant

Contractor, as the engineering representative, will participate
on a two-man study team to evaluate the construction procedures and
organization utilized in constructing the Lake Shore Road. Contractor
will examine and evaluate all the engineering matters, specifically:

1. The evaluation of the administrative/management efficiency of
using force account construction methods in comparison to
independent contractor construction methods.

2. Assess the effects on the Malawl economy of the technical manpower
training provided by the force account method of construction versus
contract method.

3. Review aavantages and disadvanltages of using bolh a consultanl. and
conslruction management firm for force accounbt conslruchion,

4, Evaluate the impllcations of Lhe Government of Malawl using force
account construetion methods on the development of local privale
construction industiry.

5. [Evaluate the Government of M:lawi's plans for utilizing the equipment
and personnel used for the force account work on this project,

6. An overall evaluation, with a recommendation resulting therefrom, on
whether a force account implementation of capital construction
projects 1is an efficient method of techinician and management
training for civil service construction project managers and
technicians, Determine 1if force accounlt construction fis a feasible
method of c¢reating a local contracting capability and a feasible
methodology for providing technical assistance in capital projects,

7. An evaluation which should include an analysis of costs for forue
account constructlon project and a breakdown of all cosbtn ~aleporlun
chargeable to the project, i.e., new equipment procurad under loan,
government financed equipment, contract management services, spare

parts, POL, local salaries, etc, The Lotal project costs wlll be
compared anl discussed within the context of the ordiginal construction
contract low bid and the original estim i contracht costs for

constructing the road project,






