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PRCJECT EVALUATION SUMMARY (PES) - PART IX
13. SIMMARY"

The Southern Perimeter Road Project (SPRP) was undertaken in 197S in response
to a UN sponsored emergency appeal for donor assistance to help the GOL face
border closures and econnmic repurcussions stemming from the GOL's refusal to
recognize the "independence" of the South African homeland, Transkel and to
assist the GOL in its economic development and national integration efforts of
this rugged and mountainous Kiangdom.

Specifically, the objectives of the SPRPA were:

a. to construct 38 kms. of new road, commonly called "Cut-Off" through a
virgin area and to build a new bridge over the Quthing River;

b. to rehabilitate the 100 year old Seaka Bridge;

¢. to rehabilitate up to 151 kms. of an exlsting road between Quthing and
Qacha's Nek; and

d. to design an all weather two lane road from Mohala's Hoek to Quthiag for
construction with other donor funding.

The Project was, froam the outset, beset with numerous implementstion problems
resulting from road designs and cost estimates which allegedly did not reflect
actual field conditions. As a direct consequence, the revised "cut-off"
construction resulted in $3 million in claim settlements; and most of the
design for the Mohales' Hoek-Quthing sectlion also had to be redone by the GOL
as 1t varied greatly from fiecld conditions. All these 1issues and problems
have been discussed in detail in previous Mission evaluations, and are not
thus the subject of this current evaluation, which deals specifically with the
rehabilitaticn of the 151 kms of existing road, commonly called TITLE III,

Based on current estimates, the total 151 kms of road cannot be fully
rehabilitated within the Project funding level. The shortages in allotted
Project funds and delays in progress schedules being experienced by TITLE III
(Force Account: Brigade) have, as inferred earlier, their genesis in the
original road design (TITLE I) and the ensuing delays and claims which
resulted thereof.

As regards the overall work accomplished to date, the 38 kms of road (Cut-0ff)
and the Quthing River Bridee have been constructed, and the Seaka Bridze has
been rehabilitated. Other donors are financing construction of the Mohale's
Hoek-Quthing section while the Force Account Brigade has completed
rehabilitating orly 51 kams of the 151 kms originally planned, leaving 100 kms
of road in their original unrehabilitated state. Of these 100 kms, only 20
kag can be rehabilitated with the remaining Project funds.

Despite these shortfalls, it is gtill possible to achieve a major part of the
Project's goals and purposes, namely facilitating the ecounomic developrent and
integration of the southeastern and southern pauvts of the country. As an
exanple, prior to undertaking this Project, 1t took 8 hours te drive rfrom
Quthing to Qacha's Nek. Now, even wlith only 51 kms of road rehabilitated, it
takes 4 hours to cover the Quthing-Qacha's Nek stretch. This 50 per cent
reduction f{n travalling time, although its full effect is not quantified so
far, does facilitate econowic development and national integratinm of the
reglon by facilitating wovement of goonds and services internally.
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Furthermore, although closures of tne border with Transkei have not occurred,
the threat of border closures and economic repercussions omlnously exists
given the gecpolitical nature of the region. If the threat becomes ‘a reality
and the border closes, the GOL will be in a far better position to face the
ecouomic and cocial repercusslcns of the closure because of what has been
accomplished by the Southern Perimeter Road Project.

14. EVALUATICY METHODOLOGY

This evaluation is the second external evaluation of the Southern Perimeter
Road Project and is being undertaken to determine if, when viewed in light of
technical, operational, programmatic, economic and social considerations, the
Project is making satisfactory progress towards achieving its stated
objectives. The evaluation was also intended to identify znd evaluate any
problem areas or constraints which may be inhibiting satisfactory prozress of
the Project, and to recomnend solutions to overcome thege problems and/or
constraints.

The evaluation methodology included searching of records, reviewing of files,
conducting interviews, site visits, observations and inspections. Project
funds were used to cover the cost of this evaluation.

The following are the evaluation tcam members:
Lloyd R.‘Crowther, P.E., Team Leader, Consultant
Michael Misaelidis, Transport Economist, Consultant’
Joan M. Campbell, Ph.D., Anthropologist, Consultant
JM. Pecete, Senior Road Engineer, GOL, MOW/Roads Branch

15. EXTERNAL FACTORS

In general, no external facztors have substantially affected the Project's
potential for success and while tha fear that the border with the Transkei was
about to be closed has not materialized, the threat of closure and border
difficulties with the Transkei still remain a possibility. Cost overruns and
budget shortfalls have reduced the Project's output despite the fact that the
GCL and AID are fully meeting their comuitments under tha terms of the ProAn.
The validity of the assumption that the GOL will have ensugh financial
resources and trained manpower to waintain the improved/rehabilitated roads to
all-weather standards is questiorable given the current shortages of tralned
local mauvpover and government budget constraints. In this respect, the GOL
will require encouragement and/or even outside assistance if the needed
talatenance plans are to be developed and Implemented. Another assumption
relates to the RSA race policies not changing drastically and that,
consequently, the GOL will continue to emphasize developrment of Southeastarn
and Southern lesotho. Given the region's geopolitical state, the assumption
pertalnicy to the RSA's race policies remaing valid, and the GOL is still
copunitted to the development of the tegion. Finally, the shortase of local
maapower has luvalildated the assumption thut the Project Authority will be
able to recruit skilled and semiskilled vorkers for the Project. This is
supported by the fact that the Force Account doas not have enough counterparts
for the Project TA Tean, and rachine/equipuent operators and skilled road
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construction workers are scarce. This has not only hampered project progress
of the road project but has also slowed the intaended pace of institutionali-
zatior of the MCW as a full-fledged GOL Hinistry that 1s capable of
independently designing, coastructing and maintaining roads in Lesotho.

16. INPUTS

The evaluation team recognizes the competence cf each member of the TA Team
that is managing the Force Account operation of the Project. However, the
Force Account Brigade, as a whole, as traditionally believed, appears to be
inefficient and costly. This is further exacerbated by the fact that the
Project lacks all the skilled and semiskilled workers it needs, and at times,
it even becomes lupossible to get new recrults for training. The Brigade in
general is well equipped with road construction equipment, and has a proper
equipaent maintenance capahility, and proper parts and supply upkeep and
storage and warehousing facilities. However, the brigade has no construction
superintendent and a qualified local surveyor. Also, counterparts have not
all been assigned to the TA Team asg initially planned.

17. OUTPUTS
The mzjor projected outputs of the Southern Perimeter Road Project ars:

a. To construct 38 kms of rew road ("Cut-0ff") and major bridge over the
Quthing River.

b. To rehabllitate the 100 year old Seaka Bridge.

c. Rehabilitation of 151 kms of road between Quthing and Qacha's Nek under a
Project Authority Force Account Brigade.

d. To design an all-weather two-lane road from Mohale's Hoek to Quthing for
censtruction with other donor funding.

As of the pericd this evaluation was being conducted, the 38 kms (Cut-off) and
the Quthing River Dridge have all been constructed; the Seaka Bridge nas been
rebabilitated; an all-weather two-lane road design for thz gection Mohale's
Hoek-Quthing has been completed and 51 kag of road was rehabilitated between
Quthing and Qacha's Nek, leaving 100 kos of road in the origzinal
unrchabilitated state. Further, the rewaining Project funds are not enouzh to
cover the cost of rechabillitating this 100 kms of road; at most, sonme 20 kus of
road can be rehabilitated with the remaining funds. This delay/shortfall is
primarily the culmination of initial desipgn inaccuracies and attendant
implementation problems which have been thoroughly covered in previous
evaluations.

Further, not only did the Project fall to rehabilitate all the 151 kms

stretch, but also it has become apparent that the sections already constructed/
coapleted would require a heavy and thorough periodic znd routine nalntenance
following eqnipment-intensive type of operations. As a result the .
implementation plan would have to be revised to make the already constructed
section prone Lo less frequent maintenance requirements, that are within the
financial and management capablilities of the host country.



18. PURPOSE-

The Project's purpose is "to upgrade the Southern Perimeter Road, the basic
transportation link between Qacha's M2k and the western lowlands of Lesotho to
all-weather standards.” The EOPS is that the GOL will be "able to service
Southeastern and Southern Lesotho theveby decreasing dependence on Transkei
border posts and on the Scuth African Transportatlon link." The Project
purpose has not been realized cempletely and fully due to the fact that the
Quthing-Qacha's Nek link caunot be completely rehabilitated due to shortfall
in funds. Nevertheless, progress has bee. made towards achieving the EOQOPS
conditions especially as relates to the ability of the GOL to provide the
reglon with social services and rural development opportunities.

19. GOAL/SUB-GOAL

The Project's goal is "to develop a basiec road network in Lesotiio which will
facilitate economic development and national integration and which will ensure
all weather access to all regions of the country without resort to travel
through South Africa.”

The Southern Perimeter Road is one element or section of the major trunk road
of the country running from Mokhotlong in the north central portion of the
country counterclockwise along the perimeter of Lesotho to Qacha's Nek. The
GOL has completed paving from Joel's Drift in the north to Mohale's Hoek in

the South. It has commenced paving operations in the northern section of
Oxbow and the southern leg of Mohale's Hoek. The GOL also uses WFP's Food for
Work Program and its own Labor Construction Unit to improve non-major trunk
roads within the country and roads feeding into the main perimeter artery road.

20. BENEFICIARIES

The immediate beneficilaries of the Project are the 500+ Basotho who have been
employed directly by the Project on its various road construction segnents and
activities. This employment opportunity, however modest or small, has also
reduced dependence on South Africa for jobs. The indirect beneficiaries are
resideu;s in the remote areas served by the Project which use the road. Since
the completion of the cut-off effectively rnduced by 50 per cent the
travelling time between Quthing and Qacha's Nek, it is highly likely that this
reduction in travel time has indeed increased road traffie although no firm
traffic counts exist to statistically confirm this. And further, all
projected educational, health and agricultural/livestock benefits have also
not been fully evaluated. Nevertheless, recent cursory social/econonic
baseline studies undertaken in the Project's zone of influence clearly
indicate trends in benefit realization by the rural people in all sectors,
i.e., educatisn, health and agriculture, etc., that are directly and
Indirectly attributable to the rehabilitated and constructed road sections.
Full realization of benefits will, as expected, take time, and such benefits
will have to b2 quantified by means of future impact evaluations.
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21. UNPLANNED EFFECTS

The only major unplanned effect currently being experienced by the Project is
technical In nature, i.e., the upgraded road would need heavy maintenance.
This heavy maintenance need is primarily due to the rugged and mountainous
nature of the region's topography and soil composition. If this type of
naintenance capability cannot be guaranteed, as is the case in many LDCs, then
the rehabilitated road would have to be protected/reinforced, to withstand the
vagaries of the weather, and rugged topographic conditions, with as a minimum
maintenance as can be realistically rrovided by the host country. To this
end, paving of the rehabilitated section with waterproof asphalt seal would
have to be explored.

22. LESSONS LEARNED

One of the major lessons to bas learned from the Project is the fact that,
inherently, the Force Accourt method of construction is inefficient and
expensive ia the long run. This is especially true if serious efforts are not
made from the beginning to manage and run it almost totally in the manner in
which a construction contract is run. Obviously this effort involves
fornulation of new personnel, procurement, labor regulations and rules that at
times become too complex and cumbersozme to tackle, or even to reconcile with
host country gazetted laws, work norns and wage scales. The Southern
Perimeter Road Project, despite the fact that it seriously tried to address
the above issue by instituting and creating a seni-autonomous Project
Authority, never did manage to run the Force Account Brigade as one would run
a contract construction brigade of a private firm. Consaquently, inefficiency
and waste, classical ailments of a Force Account Brigade, could not be
eliminated. Unit prices of completed road soared, causing rapid depletion of
project funds. As labor relations soared, management was unable to hire and
fire as deemed necessary/approoriate. Thus, 1if one has the cholce, the Force
Account method of construction should be utilized as a last resort in the
inplementation of capital projects in LDCs.

23. SPECIAL COMMENTS OR REMARKS

For purposes of properly finalizing this evaluation report and to make the
report one that encompssses and addresses all the views and issues of the
project as seen from different perspectives and as emnating from different
sources, the Mission is recommending that the evaluation report prepared by
the Evaluation Team include also the Memorandum to the Files (dated March 10,
1986) prepared by the Chief Engineer of USAID and the GOL letter dated
February 19, 1935 from Sejanamane to USAID/Director E.A. Boorady. In this
regard, the main point contested by the GOL (in addition to minor technical
engineering points) is the statement made by the Evaluation Team that "On
engineering and ezonomic considerations no additional funding is necessary.”
USAID was in general agreement with the GOL's position and requested
additional funds from AID/W to complete the road to Qacha's Nek. The request
was denied on the grounds that it was not Justified economically. In
Tesponse, the Mission apreed to extend the PACD for an additional year to
permit the GOL to install all weather protection measures on the first segment
of the road and complete plans for maintaining the road after the PACD.
Consequently, the GOL's and USAID's views are incorporated into and form an
Integral part of the evaluation report.
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It is also noteworthy that during the perlod of the Project covered by this
evaluation, the Government of Lesotho met its commitments and obligations in
compliance with the terms and conditions of the Project's Grant AGreement, and
Amendments. Specifically, of the $7 million GOL's portion of cash
contributions almost $5 million was made avallable for Project purposes by the
GOL. The remalning GOL cash commitments are to be met yearly by future GOL
budget allccations during the one year extension of the Project by the
Mission; these are expected to be indicated in the future fiscal budget
subaissicns of tne country. With in-kind contributions (land for camp
construction, etc.) and the assignmeat of counterparts taken into account, the
GOL fully wet its commitments under the Grant. These expenditures were
provided by the GOL during a period of restricted national budgets and when
the exchange rate of the local currency (Maloti) vis a vis the U.S. dollar was
very unfavorable to the GOL.

Thus, the fulfillment of these commitments clearly demonstrates the high
priority the GOL has given to the Southern Perimeter Road Project.
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UNITED STATES ALD. MISSION TO LESOTHO

TELEPHONE 313954
AMERICAN EMBASSY

P 0. BOX 333
MASERU 100
LESOTHO
MEMORANDUM

TO : The Piles

FROM : C.D. Fortunato, Engr }&)@UM“(

THROUGH E.A. Boora §§ Director

SUBJECT  : Southern Perimeter Road Project (690-0076)--Second External

Evaluation
DATE : March 10, 198¢

The Government of Lesotho has taken written exception to certain
Statements and/or findings as contained in the attached evaluation of the
Southern Perimeter Road (a copy of Mr. M.p. Sejanamane's, Director of
Planning, Government of Lesotho letter is being attached as an integral
part of this evaluation). While the USAID is in general agreement with
the position of the Government, the recommendations, as contained in the
evaluation will not be revised to accord with the Government of Lesotho
or USAID position. Rather the technincal findings of the evaluation team
are being supplemented through inclusion of comments of the Government of

. Lesotho and the USAID. e e

While Mr. Sejanamane's letter is being included as an appendix, there is

one issue of paramount importance.

"... The conclusion that on engineering and economic consideration no
additional funding is necessary ... (is) without proper basis and
could not be derived fron the data collected and within the time
(allotted) o the evaluation. This comment is also reinforced by the
Statement made in the same feport that it is impossible to make a
precise assessment of the impact of the road. Therefore, the
conclusion can only be judged as invalid under those circumstances
«++ (the GOL) ... would ask that it ‘be revised, It should also be
stated that such statement 1s very detrimental to the future of the
pProject even from Support by other donors ...®

USAID/Lesotho agrees with the GOL concern and that the evaluating team
fecomnendations and report is somewhat internally inconsistent on this
155ue. For example, the following statements:. _—

Page C&R 1, Second paragraph: .

"The evaluation team's major conclusion, based on engineering and
econom:ic considerations only, 1s that the project road will service
the needs of the area without the commitment of additional funding at
this time ..." )




Memo to the Files
March 10, 1986

Page Two

Page C&R-2, second paragraph:

"A precise assessment of the road and of its impact on its zone of
influence is 1mpossible because of the variations in construction
materials, verifiable economic evaluation tools, and a proper
economic and social baseline study ,.."

The remaining points in Mr. Sejanamane's letter are self-explanatory
and should be carefully and fully considered in reaching any conclusions
with respect to the evaluation.



It 3ly please quote: CP6763/030

Your Refevence:

Cable address: PLANNOFI®

MASERU 100
LESOTIIO

19th February, 1986,
Ms. Edna A. Boorady,
Director, USAID,
P.0. Box 333,
MASERU - 100.

.Dear Ms. Boorady,

Southern Perimeter Road Project: Comments

On the Second External Evaluation Report.

Kindly refer to the subject report dated 29th November, 1985,
in particular to Chapter VI - Conclusions and Recommendations.

Our comments are as follows:

1. Comment on Conclusions - Section A™

The conclusion that on engineering and economiec consideration
no additional funding is necessary is without proper basis
and could not be derived from the data collected and within
the time alloted to the evaluation. This comment is also
reinforced by the statement made in the same report that it
is impossible to make a Precise assessment of the impact
of the road,

Therefore, the conclusion can only be judged as invalid
under those circumstances and we would ask that it be
revised. It should also be stated that such a statement

2. Comments on Recommendations - Section B

Comments are given in seriatim as in the report.
2.1 Technical
~=tanical

(a) Erosion control measures can be reinvestigated.
(b)  Geometric criteria was developed and followed.

(c) Standards on road gravels and DBST exist., It is
a question of proper implementation and quality
control both of which should be balanced within
the cost of the works. '

(d) TA will be required. Tt is only a matter of
assessing the level of effort necessary,

(e) Every effors possible will be made to provide
qualified counterparts,

(£)  An Expatriate Field Construction Superintendent
may be required on a short term but he is not
absolutely nccessary, 76

(8) Surveying methodology can be reviewed and a change

LT
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(h)

-~ 2 -

made, if appropriacte.

Assistance in road maintenance capability will
be welcome but it must he properly defined.

2.2 Transport LEconomics

(a)

(b)

(c)

(d)

(e)

(£)

This sub-section deserves one general comment.

It refers to institutional development sone of

which is in hand such as road Inventory Compilation,
traffic counts, etc. These issues are being
addressed in the developmentali process of the

Roads Branch. Most of the data referred to under
item (iv) is being collected by other Government
Departments and used by Roads Branch. Therefore,
there will be no need for duplication of effort

in such cases,

Residents isolated by the cut-off section of the

road are being taken care of since the 0ld Access
road continues to form a part of the road network
under Ministry of Works.

Government continues to make efforts to maintain
the roads in reasonable condition for the prevailing
traffic conditions.

Employment of an Economist in base line Studies 1is
a reasonable advice.

It is agreed that it is necessary to address a
traffic institutional management capacity. As
mentioned earlier this issue is being attended
to even though limited resources restrain its
completeness.

Updating of previous studies, in case of long term
time lag in the implementation of projects, have
always been done. However, in this case the
relevance of the statement is not appreciated.
This is not a staged construction project.

2.3 Social

Feeder roads to the project will be constructed as
appro, . te and depending on availability of resources.

Thanking you in'advance for your king cooperation in this

matter.

Yours sincerecly,

s
e ..
AN ST

N8
AT

DirCcCtlor of Planning,

-
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s

;—""}‘rﬁ/—’/f{;’;s,‘rix,x,\mrrmr BT
DIYECtor of Planning.
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I LXBCUTIVE SUMMARY

A. This is the second external evaluation of the Southern Perimeter

Road Project (696-0376).

B. The Southern Perimeter Road Project was undertaken in reéponse to a
United Mations sponsored evergency appzal for conor-assistance to help
the Governrent of Lesotho (COL) face the economic repercussions stemming
from the GUL's refusal to recognize the "independence" of the South
African homela&d, Transkei. That situation has imposéd savere
restrictions on GCL effcrts to develop the relatively high agricultural

potential of ths south-eastern region since the only practical zccess to

Qacha's liek from the capital, Maseru, wus through the Transkei nomeland,
The Project consists of the design of a gravel surface road from lohale's
loek to Qacha's Nak and part of its construction from Quthing to Qacha's

Nek, in the south-eastern region of Lesotho.

c. The purpose of tne evaluation is to determmine if, wvhen viewed in
the light of technical, oparational, programmatic, economic and social
implicaticns, tne project is making satisfactory progress.towards its

| stated objectives. The evaluaticn is also intended to identify and
"evaluate any problem areas or constraints which may be inhibiting
satisfactcry progress; to recommend solutions to overcome such problems
and/or constraints; and to address the overall econcmic and social

dovelopment inpact of the project.



D. The eveluation methodology included a review of the project's

history as disclosed in such relevant documents and reports as:

1. The Project Feasibility Study, dated 15 April, 1978

2, The Project Paper, dated 19 June, 1978

3. The Project Grant Agreement, dated 3¢ June, 1978

4. The Project Authorization Amendment, dated 19 September, 1980
5. Various Project Implementation Letters

6. The-first External Evaluation Rzport, dated 3 Juﬁe, 1983

7. The Project Evaluation Summary, dated 14 February, 1984

8. A Socio-zconomic Baseline And Preliminary Impact Analysis,
dated July, 1985

3. A QL comnission Financial Audit, dated 2¢ August, 1985

l¢. Additional letters, agreements, montnly progress reports, and
GOL Specificaticns which pertain to ths current status of the

project

The evaluation methodology also included interviews with members of
USAID; the Ministry of Works; the Southern Perimeter Road Project
Authority Technical Assistance Team and their associated personnel: the
Ministry‘of Agriculture; the Ministry of.Education; the Ministry of
Healtnh; the Ministry of Planuning; the Catholic Relief Services; the L.
Berger International, Inc; and many users and beneficiaries of the road

project.



The evaluation team memb2rs viewed the p&oject area between Quthing
and Qacha's Nek cbserving completed construction areas, areas currently
under construction, énd areas scheduled for future'construction. They
also viewed the conditions in the surrounding area and the team's
sociolcyist concucted many interviews with lecal authorities,
entreprenaurs, and residents along the project route and in adjacent

areas.

’

E. The lessons learned includes

1, Feasibility Studies must b2 updated if the project
implementaticn is delayed or when staged-construction is planned;
2. Major highways require a gignificant invastnent in the
determination of their need, in the investigation of the standards
to which they shall be designed; and in the exact location in which
they will be built;

3. FPinancial compromises do not nacessarily save monay in the
long term;

4, Mistakes are innerent to the learniﬁg process and can be
compounded by time and -financial constraints; and

5. The capability for maintaining a newly constructed road should
be thoroughly addressed wnen the plans for constructing the road

are being cevealoped.



Recommendations include:

1. The development of more comprehensive geomatric criteria and
construction specifications;

2. The re-evaluation of some erosion control practices;

3. .The continued use of Technical Assistance to augmant the
current brigade;

4. The continuation of the search for Basotho counterparts to the
TA team;

5. The inclusion of a field construction superintendent in any TA
team;

6. The use of more conventional surveying methods for
construction control;

7. The increased awareness of the maintenance implications
inherent to the expansicn of a road network;

8. The immediate consideration of expanding the local imaintenance
capability to protect the investrent in this project; and

9. The improvement of data collection and mora comprehensive use

of data to better justify and nonitor highway investments.



iI. INTRCDUCTION

A. Evaluation Team Manbers

Lloyd R. Crowther, P.E., Team Leader, Consultant

Michael Miseelidis, Transport Economist, Consultant

Joan M. Campbtell, Ph.D., Anthropologist, Consultant

J.M. Peete, Senior Roads Enginszer, (0L, MOH/Roads Branch
Mr. J.M, Peete acted as the representative of the Government of Lesotho,
Ministry of wcrks cn the evaluation. As the GUL's representative his
views ware considered and reflected in the drafting of the report,
Howaver, Mr. Peete did not, due éo other pressing duties, participate in

the actual drafing end writing of the evaluation report.

B. Evaluation Plan

l. General

Reguirements, purpose and objectives for the evaluatidn of the
Lesotho Scuthern Perimeter Road Project were subjects of telephone
convarsations, neetings and TDY briefings between AIDAY Engineering
office and team membars. The Terms of keference are outlined in

the team's "Scope of work".

All merbers of the evaluation team arrived in Maseru, Lesotho
on Sunday, November 3, 1985 and reported to USAID/Lesotho on

onday, hoveaker d, 1YsS.



2. Data Acguisition

Requirements for the highway project history and background
feasibility study, design, construction and encountered problems
were subjects of discussions; interviews; and various meetinés
conducted during the period Wovember 4, 1985 to November 22, 1985.
A field trip by all team members was made to the project area

between November 11-15, 1985,

3.  Scope of Work

The team reviewed relevant documents and reports, undertook
site visits, conducted interviews, examined eguipment, evaluated
past and proposed construction and maintainance. Relevant
documents reviewszd included:

a. The Project Peper, dated June 19, 1478;

b. Project Authorization Anendrent, dated September 19, 198¢;

c. Socio-econcmic Baseline Study and Preliminary Impact

Analysis, dated July, 1985;
d. Project files whicn included the following:
(i) Project Grant Agreement,
(ii) Project Implementation Letters,
(iii) Project Lvaluation Summaries of previous
evaluations,
(iv)  The first External Evaluation Reports, and
(v) L. Berger International, Feasibility Study, 1978.

e. A OOL commissioned Financial Audit, dated August 20, 1985

A list of major publications and documents reviewed is included as

Annex 1,



Evzaluation Process

Data and documentations acquired were analyzed continuously to:
- clarify the detailed nature of the project;

- determine the performance of the Technical Assistance

Team and the Ministry of Works/Roads;

v determina the past, current and anticipated ioles of each

party concerned with the project;
- defina current and anticipated problems;

- determine capabilities of tha Force Account Unit of the
Southern Perimeter Rcad Project Authority in terms of its
ability to strengthen the instituticnal capacity of the
Government of Lesotho in developing and managing a

roadway construction force;

- identify and recomnend solutions to overcome problems or

constraints;

- evaluate the progress toward attainment of project

objectives;

- Identify and cvaluate problom areas or constraints which

may inhibit such attainment;



progress achieved to date in relation to the revised work

plan;

determine the need to continue involvement of expatriates
in relation to the Basotho counterparts - with strong
emphasis on those positions scheduled for transition at

the end of Dacember, 1985;

evaluate adeguacy of fiscal and financial control
procedures adopted by the SPRPA acting through the TA
Team relative to staffing, financial management and

accounting systems;

determine and analyze the effects that the project goals
achieved to date, and possible scenarios projected in the

future;

determine the ability of the GOL to meet recurrent costs;
evaluate the current pace of progress of the work bzing
performed by FA Unit relative to its human and mechanical

resources;

determine an assessment of how much work can be

accomplished with the remaining funds; and

evaluate the overall ecenomic and social development

impact of the project.,



5. Preliminary Draft Report

The preliminary draft report, presanting the results of the
project evaluation efforts, was pfepared in Lesotho in accordanée
with the Terms of Reference of the Secend External Evaluu:-ion of
the Southzrn Perineter Road Project (Project No. 69U-0676, Fl0/T
No. 6390-4076-3-80695, Approp ro. 72-11M16(6, Contract lLo.
CO-632-0476-5-u0-6006-0C). It was presented to USAID and GOL

representatives on Novermber 22, 1985.

6. Review and Final Report

Th2 preliminary draft evaluation reéo:t was reviewad with
appropriate members of AID)L and COL. After such reviews and
cotments were received, the final evaluation report was submilted
to USAlD/Lesotho on November 29, lé&S in accordance with the Terms

of Reference.

Z. Genesis of the Project

The genesis of the SPR Project stems from Lesotho's refusal to
‘ecognize the independence'of the South African homeland, Transkei. In
977, the RSA established the area adjacent to Lesotho's eastern border
IS an independent honeland, Lesotho, along with most of the world's
iations, refusad to recognize Transkei as an independent nation. This
‘efusal created a political climate which could lezd to economic
repercussions against Lesotho., The economic viability of southeastern

and soutinern [Lesotic 1s nlghly copencant upon access to markets in
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South Africa. At present, Transkei controls th;ce border gates leading
to these markets and could cut off access to them at any time. A special
United Nations miséion to Southern Africa studied the economic impact of
Transkei indepzndence cn Lesotho and recormended upgrading the Southern
Perimcter road as a means of protecting residents against economic
depsndence on Transkei border posts and the South Africa network. Also,
an upgraded road would have development impact by integrating southern
and soutneastern Lesotho more fully into the national economy. In
response to the UN report and the GOL request, US agreed to provide

assistance in uggrading the road.

D. Chronological llistory

1. Project Paver

The Project Autiorization wihich is part of the Project Paper,
was sigrnied by the Deputy Administrator, A.I.D., cn Juna 29, 1978,
The docurent states: "The project will consist of the cesign and
construction of the Southern Perimeter Road from Qacha's Nek in
southeastern Lesotno to Quthing in th2 western lowlands
(approximately 155.1 .kilometers), and the dasign only of that
portion of the road north from Quthing to Mohale's lozk
(approximately 54.3 kilometers). Approximately 16l kilometers of
the roau to be constructed under this project will be built to
two-lane gravel standards and approximately 54 kilometers will be

built to paved standards.".
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The cost of the total project was estimated at $31,456,3(0 of
which AID provided $26 million and the GOL $5.5 million of which

approximately $500,008 was in-kind.

The Environrental Assessient (EA) as called for in the
docurent acdresses in detail the envirumental effects_of the
proposed road construction. The paper recommands measures to
insure that the enviromental factors and values are safeguarded.
The recommended construction standards to mitigate nagative
environmental impact are:

- aprons of concrete or rock to be placed on the downstream

of culverts;

- the ditches with steep slopes will be lined with rubble,

masonry, or concrete;

" where soil is exposed along cuts, hydro-seeding will be

used after adding top soil as necdssary;

- borrow areas will be selected carefully to minimize

erosion;

- existing erosion gullies along the road will be treated

to protect the ecolegy and the road;
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- various forms of stabilizing structures such as slope
walls and retaining walls will be constructed
predominantly from locally available rubble stones; and

- paving of the road in urban areas.

2.  Project Authorization Amendmant

The Project Authorization Amendment was signed by the Acting
Aéministrator of AID on September 25, 1980. The amendment
authorized an increase of funds amounting to $8.0 M for the
project. A cetailed engineering design was conpleted on Dzcember
1979. On the bisis of the design work, the total completion cost
of the project was estimated.at $121 million; an increase of $90
million which AID could not seriously consider. D=sign standards
for the road were revised downward in order to parmit the
successful accomplishment of project chbjectives at substantially
lower costs to both the GOL and AID. The $8 million grant increase
by AID to the project was to achieve original project objectives of
providing an all-weather road in southern Lesotho, allowing
southern and southeastern Lesotho to be opened to aécelerated
develogrent programs and integrating those regions more fully with

the national econcmy of Lesotho,



3. Socio-economic Baseline Data and Preliminary Impact Analysis

The socio-economic kaseline study of the partially completed
Southern Perimeter Road between Quthing and Cacha's Nek was
submitted in July, 1985. Its purpose was to establish benchmark
information as a basis for measurement of the economic and social
benefits of the project. In addition, it was to establish
hypotheses concerning effects which the road may have on the
population in the road's zone of influence, and to make suggestions
for an impact evaluation study to be undertaken after project

completion.

The tentative impact analysis is based on information from
people vwiho were interviewed,. cbservations made by the research
team, traffic counts and comparisons between baseline data from
road sections which had been completed and those where construction
work had nct been started. Certain social and limited economic
benefits were assessed., A spacific elaboration of this analysis is

made in the economics portion of this report.

4. Documentation in the Project Files

a. broject Agreement

Project Grant Agreement No. 78-632-22 was signed on June
30, 1978. Appropriation No. 72-11816¢¢, Allctment No.
850-52-0Y0-79-81, Amendment No. 1 dated November 1@, 1964

contains a cdetailed implementation plan for the project.
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b. Project Implerentation Docurent

Lesotho Roads Assessﬁent Project 69¢-0@876 was approved by
the Acting Regional Develogpment Officer, OSARAC on March 24,
1977. The amount shown in the Project Review Paper Facesheet
is for $20,144,0¢¥ Grant. The project purpose is stated as
"To develop within the Govermment of Lesotho's Ministry of
Works the institutional capacity to be involved effectively in
Lesotho's road constructicn and mainteuance as part of overall
national developiment." The PID clearly st;tes that the
project is to bz institutional buildiné. It states: "To -
assure tuat road maintenance does not become a future problem
the next stage of project documentation will examine road
maintenance in detail and develop a course of action which
adcresses any identified problems." 1The document furthet
identifies the need for a full time direct hire engineer to
serve as project officer and monitor implemantation during the
life of the project. The workshop at Mohale's Hozk was
planned to support (repair and maintain) equipment oparating
on the segment of the road from Mohale's Hoek.to Quthing
area. This workshop will eventually support road maintenance

operations for the general area.

The PID states: "the greatest and most important long
range effect of this project will come from the trained
Basotho it finances and guides on-the-job training and

supervision, It 15 exceptionally important that tnhis part of



Total with

Total with

the project be designed carefully and realistically so as to

produce the most effective possible results for the government

and the pecple of Lesotho,"

Cc. Feasibility Study

The study was prepared by Louis Berger International,

Inc., 100 Halsted Street, East Orange, N.J., 07619 and

submitted to REDSC/EA on april 15, 197¢. The consultants

began work on this project on January 9, 1978, and the final

report was submitted on April 15, 1978. Louis Berger

presented cdetailed censtruction costs for various construction

strategies as shown:

TABLE 1T - 1
COST ESTINATE SUMMARY

(1ev's of 1978 Constant U.S. Dollars)
US Contr Int. Force
vi/0 Waiver Cocntr. . Account
Gravel
DBST on 10% 28128 22422 23848 = Total
: ‘ Paved
DBST 37851 31368 329081 = Total

As noted, the highest total cost of the project as

estimated amounted to $37,851 million for a paved road and

$28,128 millicn for a gravel road.

Standard economic analyses procedures were used for

determining the economic return of the project. Project costs

were calculated based on the cost of final engineering design,

engineering supervision, road construction at the road dasign
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standards reccrmended for the project, and road maintenance
over a Z2¢-year period. (Quantifiable economic benefits had
beeﬁ limited to user cost savings accumulated through lesser
vehicle operating costs (VOC) over improved surface conditions
and shorter and higher quality alignment, and road maintenance
savings where maintenance costs with ths project are less than
maintenance costs without the project. Agriculture and
tourism were considered in this feasibility study while, due
to time constraints and paucity of cata availability, the
consultants did not quantify other benefits or related
investment costs that might be expected to accrue in the zone
of influence. The economic evaluation include Benefit Cost
katio (B/C), Internal Rate of Return (IRR) and a sensitivity

analsis of + 26% on costs and benefits.,

d. Contracts and Amendments

The following contracts have bzen execured:
Contract between USAID REDSO/EA and Louis Berger
International, Inc,, signed on November 4, 1978 (LBII)

and November 1¢, 1978 (AID). Not available at USAID,

e, Title I
Contract between the Government of Lesotho and Frederic
R. Harris, Inc. for Consulting Services in Connection
with: Design, Construction Supervision, and Inspection/
ﬂonitorlng of the Southern Perimeter Road and the Scaka

Bridge, datadi April 5, 1979,
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Contract Amendment No. 1 between the Governmént of
Lesotho, Ministry of liorks and.PﬁC hézris for Consulting
" Services in Connection with: Construction Supervision
(Title II) and Management of Construction by Force
Account (Title III). Contract No. 690-8876-1HCC, January

1, 1981.

Agreement between Governmant of Lesotho, Ministry of
Works and Kello L. Teer Comnpany for the Construction of
Lesotno Southern Perimeter koad - Mount Moorosi to dphaki

Cut-0ff, dated June 29, 1981. Contract 69¢-Pp76-U3HCC,

Contract between the Government of Lesotho, Ministry of
Works and Nello L. Teer Company for Management Cbnsulting
Services in Connection with the Construction by Project
Authority Title III., Contract No. 69¢-¢¥76-2HCC, dated

December 10, 1982,

f. Titlel

Relationships batween the ASE execution of Title I
(design) Contract reguirements and subsequent activities under
Title II and 1II are dafined in’Appendix II ni PRC Harris,

Inc, Contract Amendment No. 1 of January 1, 1981.



18

g. Title II

~ The PRCH Contract services/responsibilities are défined
for both Title I and II in the original April 5, 1979
contract; those for Title II, however, were redefined in
Amendment No. 1 dated January 1, 1981 to include Construction

Suparvision of the Cut-off Construction.
h. Title III
The ALE contract services/responsibilities are defined in

Amendment No. 1 to tne PRCH contract of January 1, 19¥1,

5. GUL Financial Aucit Report

A GOL cemrissioned financial auait, dated Autust 28, 1985,
coverea SPRA's financial activities., The report provided the audit

firms comrents on the following major operational functions:

- Systems Audit;

- Audit of Accounts;

- Financial Review;

- Internal Control System;

- Accounts Presentaticn;

- Financial Year Transactions;

- Losses, irregularitzes, unecessary expenses; and

- Legal and statutory matters,
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E. Project Scooe, Goal and Purposa

The primary scopz of the original project is:
- design of an all-weather, two lane road from Mohale's
Hoek south to Quthing in southeastern Lesotho for

construction with other donor financing;

~  rehebilitation of the existing pridge over the Seaka

river on the road from lohale's Hoek to Quthing;

- upgrading the existing road from Quthing east to Qacha's

Nek to all-weatner two lane standards excepted; and

- construction of an all-weatnsr, two lane cut-off road
through virgin territory betwsen Mt. Moorosi and Mphaki
which will substantially shorten the Quthing-Cacha's hek

road,

. . The project goal is to facilitate economic development and naticnal
integration through an all weather road network., The project purpose is
to upgrade the basic transportation link between Qacha's hek and the

western lowlands of Lesotho.
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I11  TRECHNICAL ANALYSIS

A. Physical Characteristics

The area from Quthing to !Mt, Moorosi is in the Sengu Valley.
Lithosol soils on sedimentary rocks predcminate with some areas of better
soils, particularly where dykes have cccured. The dolerite gravel used

on Title IlI, section 1 was mined from these dykes.

Tha mountain soils found from Mt. Moorosi to Sekake are litihosols
on lava. The basalt gravel used on Title III, saction 2 is common in

this arca.

The section from Sekake to Qacha's Nek has soils similar to the
area between Quthing and Mt. Moorosi. Dolerite gravel should be

available in this area,

The climatic zones and their characteriétics for the middle section
of tne project, centered on Mphaki and covering about 46% of tha project
length, are reproduced as Table III-1. The tfansferability of this data
to the rest of the project area may be guestionable. The location of the
area is outlined on Map 111-1, Isonyetal map of mean annual rainfall.
This data was photoccpied from a document being prepared by the Mphaki

Livestock Davelopmant Program.
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TABLE III-1

CLIMATIC 7ZOMES OF THE MPHAKI PROJECT AREA

ALTITDE . Below 2000 | 2050-2500 Above 2500
STMIER 350z T g0 > &0 > €0
RATNTALL 400z C 60-80 > 80 S 80
(Cet-tar) 4502 " 60-30 7 §0 > 80
FROZAEILITY 07 5C0ma |, 40-60 60-80 > 80
INCIIDING
WINTER 100z i so.gg 580 >80
RAINTATL 15C=n 25.50 > 50 %50 .
(Ap=-Sent)
PROZABILITY CF 200mm PR 25-50 25-50
TACIISING
SCITER Mean-¥zx 23 to 25 19 *o 23 15 to 19
TOFRITTES Mean-¥in| 10 to 1l 7 to 10 4to T
(Ces-iaz) Mazin 16 to 18 13 to 16 10 o 13
€2 2 )
WINIIR Mean—tax | 16:t0 20 13 to 16 10 to 13
PDFETRATTES Mean-Min 240 5 -1 to 2 ~3 to =l
(Apr-Sept) Max 4Min| 7779 to 10 6 to ¢ 3 to. 6
o2 2 '
GRCYING T0Fzeat| 170 _190 140-180 50-140
PERIOD Fee |
(Deys) 90 rost '140-160 100-150 40-100
oo
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This technical evaluation is based cn the problemé inherént to the
physical characteristics described above and the project's success in
designing‘and constructing a road in such a sétting. The concept usad to
make the physical portion of this evaluation is based on environmental
equilibrium considerations, Environmental eguilibrium can be described
as a state of balance. Before a road is built the terrain and its native
soils have reacned some sort of equilibrium with the natural environ-
mental forces.represented by climatic conditions such as rain and sncw,A
tanperature variations and extremes, winds, and seasonal characteristics
with their impact cn native vegataticn. Cnce man has disrupted an area's
enviromrental equilibrium, nature will exert strong forces to try to
reech a new equilibrium condition. Therefore, the design and
constructicn of a road involves two factors: (a) servicing the user,
represented by vehicle operating cost reduction, and (b) maintéining or
reachieviny environmantal equilibrium, represented by construction and
\lntenance costs. To b2 economically viable, a road construction or
upgrading project must prcduce a greater total savings in users' benefits
than the total of its construction and maintenance costs over its design

lifetine.
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B. Cescription of Existing Road

This desqription encompasses the route as it now exists., The first
4) km between Quthing and Mt. Moorosi is referrea to as Title III,
section 1. It was built by the current Force Account brigade and is
censidered as "substantially completed" although a major stream crossing
at the keginning of tha section is currently baing constructed by the
brigads at the direction of the Roads Departrant. The brigade is still

responsible for the maintenance of these 41 km.

The naxt 36 km betwsen lt. Mcoorosi and Mphaki is referred to as the
Cut-off, its current official designation is Title II. It was
constructad by a US contractor, Nello L. Teer éompany, under the
supervision of phc Harris, a US consulting enginzering firm. This
section is also considered as "completed" although some slide areas and
drainege problems remain to be corrected. Extensive work in this section
has already been carried out by the current Force Account brigade. The
Cut-off is so named because it is a new alignment designed to reduce the
travel'distance between Mohale's Hoek and Qacha's Nek, the original
broject boundaries. Tha Cut-off construction began bzfore the Title III

work and its maintenance is currently the brigade's responsibility.

The remaininy 102 km from Mphaki to Qacha's Nek is currently
referred to as Title III, section 2. It is being constructed by the same
Force Account brigade that buwilt (or is completing) Title III, section
1. Currently the pavement construction is camplete to Km 7+000, drainage

structures nave been instelled to Km 11+30¥, and blosting and embankment



work is underway through Km 11+960. The design is complete to the near
abutment of an existing 2@ meter long bridge at Km 124636, and additional
design is underway for a new 890 m alignment beyond the bridge.' That new
alignment will meet tne existing roadway alignment at its far end. The
survey for furtner road design is approximately 1180 meters ahead of the
end of this new alignment. The brigade is currently responsible for the
maintenance of both the new and the yet umimproved existing road up to

Km 32 of Title III, section 2.

It is anticipated that the current funding will permit the brigace
to complete the new roadway to Km 22.7 or there about. The ending point
will of course not bs #m 22.7 on the new alignment. Each new individual
realignment chances the projected length of road, for example, the
selected 896 m alignment beyond the bridge mentioned in the last

paragraph reduces the cverall roau distance to Qacha's Nek by 300 meters.

To sumnarize r the original project included the design of a route
between Mohale's Hoek and Qacha's Nek wﬁich was eventually labelled Title
I. This activity has been addressed in the previous external evaluation
(1983) and is not to be included in the current evaluation. Title 11,
the Qut-off has also been addressed previcusly (1983) and no investiga-
tion into its past history is to be conducted by this evaluation team.
Title III, which is being administered by the Southern Perimeter Road
Project Authroity (SPRPA) composed of representatives from several GOL
Ministries is to be evaluated in depth as it now stands. Ho@evef,

section 1, Quthing to Mount Moorosi has heen substantially reviewed
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previously go the major focus of this evaldation is to be concentrated on
section 2 of Title III. fhe technical assistance (TA) portion of the
evaluation is to be concentrated on the current TA team from the Nello L.
Teer Compzny (the contractor who built Title II, the Qut-off) rather than
the previous TA team from PRC Harris (the consultant engineer who
originally designed the project, suparvised the construction of the
Cut-off, and began the Title III, section 1 force account censtruction

activity).

C. The Current Design Practices
The major design featﬁres evaluated included drainage cesign,

horizontal and vertical alignment, and paverent geometric and structural

design,
1. Drainage - Tne drainage cesign uses the rationale forrula as
its basis. All the mechanical steps for using this formula are
correctly applicd and the counterpart enginser seams to nave a firm
grasp of tne subject, The crainage design, i.e., culvert sizing is
somewnat hampered by the following factors: (a) the drainage areas
are taken frem a large scale topographical map, i,e., they are very
small areas on the map; (b) the raticnale formula is applied to
much larger areas than is normally considered acceptable; (c) the
rainfall intensity is derived from annual rainfall amounts which
are tactored to find intensity, however, they do not appear to
account for short intense cloud bursts; and (@) a single run off
coeificient is used for each terrain classification, the typical
rationale Lcrﬁuid arplication allows the cesiyner wore latitude in

such evaluations.
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None of these defects indicates that the drainage desiyn is
not bzing done correctly. Drainage design is at best an
approximation of an actual event that may or may not occur in the

future,

When viewing the culverts in the field a possible drainage
design problem vas noted. Culverts are normally laid on the same
slop= as the natural stream bad. There are several reasons for
thic., One is environmental equilibrium, the velocity of natural
flow in the stream has already eroded the stream line. By
affecting the natural velocity as little as possiple, equilibrium
is maintained. However, a few culverts hére observed that weare
very flat in comparison to the streams beinyg intercepted., . The

stream bed at the outlet end of the culvert at Sector 2, Km 7+1¢0

1+

for exemple had been filled in to the level of the culvert's
invert. This raises the distinct possibility that the fill will
eventually erode back to the culvert exit. This technique also
inavitably leads to siltation at the culvert entrance. While no
erosion was observed in the immediate vicinity of any culvert exit
on section 2, som2 erosion was evident at the outer edges of at
least one such fill. Siltation at thé entrances was 'very evident
and will continue to be a major maintenance problem and expense.
The usual purpose for installing culverts in this manner is to
reduce the cost of culvert pipe and/or the culvert exit headwall.
The evaluation team recomrends further investigation of the need
for aaditional erosicn control measures where culverts have allered

natural channel slopes.
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2. Horizontal Alignment - The horizontal alignment has long since

been compromised for financial reasons so the presence of broken
back curves and the lack of the usual criteria of reducing curve
racdii in succeeding curves by a maximun of 54% came as no shock.
Surprisingly, the compound curve concept had not been applied since
compound curves may offer further savings. As long as the traffic
volumes remain low the aligment will provide better, albzit scme-
what risky, access to Qacha's kek. The use of compound curves is
not recomiendad unless they are incorporated within a formal
geometric criteria which standardizes the horizontal alignment

procedures.

3. Vertical Alignment - The vertical alignment follows the

appropriate criteria for the cdesign speed used. However, the
relationship betwsen the ends of vertical curves and horizontal
curves has apparently been ignorcd. Szveral locations were
observed between CQuthing and the end of the current construction
where sharp horizontal curves came as a complete surprise.
However, given the financial constraints imposed, little can be
done to improve such Besign situaticns except to include
appropriate signs. Derhaps such occurances can be reduced in the

future,
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4. Pavement Geometric Design - The cross slcpe requirenent and

width is not stated in the 8/82 "Standard Sgecification for
Southern Parimeter Road (Title III)". iowever, the lY/83 "Sutmary
of Road Design Standards" of Lesotno calls for a cross slogpa of 3%
on gravel road surfaces. It was reported that 4% was b2ing used
but the cross slepss seem to be non-existant in several areas. No
cross slope control was evident in the work area other than sidé
stakes at 40 m intervals. One normally sees a foremen with a grade
board cr a pair of surveyors with a2 tape, rod and handlevel when
surfacing is underway, but these activities were not evident curing
our obsarvation period. Flat cross slopes eventually lead to
pothole forrmation. In a few areas potholes were already forming.
Under a more relaxed maintenance effort and larger traffic volumas
more potholes will probably app=ar. The most common cross slope in
use for gravel (and earth) surfaces is 5%. Research has shown a
definite reduction in potholing when that cross slopz exists
because water does not remain on the road surface. Potholes only
occur when water and traffic are present at the sare time., The
good compaction practices followed by the brigade is currently

sanewhat offsetting the flat cross section.

5. Pavement Structural Design - The pavement thickness is a

structural determination. It is the basis for determining total
equivalent axle loadings the pavement can withstand and is also
used by highway engineers to determine how long a pavoment will
last bcforé pericdic maiﬁtcnance (those maintenance activities that

occur only once in several years, such as regravelling) nced occur.
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Usually the thicknéss of a gravél pavemment surface is a viable
indicator of the time frame of the nead to regravel because each
country nérually keeps a record of gravel losses compared to total'
traffic volume., Wnile pavement thickness design is a function of
total equivalent axle loadings, gravel loss and regrading frequency
are usually equatedAto a less reliable indicator, the number of
vehicles that pass over the surface. Lacking statistical data for
paverent made of sgecific gravels in specific countries, the
highway engineer is able to project tne regravelling requirements
using broad rules-of-thumb. These rules all assure a gravel

surface meets certain structural standards (See Annex 2),

Verhal evicence indicatés that the decision to eliminate
crusher run gravel on the Title III portion of this project was
.based purely on financial rather than engineering or economic
considerations. Sufficient money was not available so the
activities were considered a stage construction project with the
base course and DBST surface deferred to a later time, A letter
dated 21/10/83 frow the then Project Manager (SPRPA) to the Chief
Roads Engineer, Roads Departrent, evaluated the financial
implications of paverent design alternatives using four
alternatives for unpavad gravel surface and three alternatives for
paved surface roads. "This letter says "Note: Experience to date
has indicated that the cost per kilometer of sub-base material and
natural gravel wearing course is tha same. Both require the same
amount of riela precessing and the transportation costs for poth

are the sama".
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SPRPA, therefore, was asked to cheose beztween four gravel surface
alternatives: (a) a natural gravel surface of 150 mm and a
sub-base of 1¢¢ ma, (b) a natural gravel wearing course of 1€ mm
and a sub-base of 10Y mm, (c) only 156 mm of sub-base, and (d)
only 100 mm of sub-base. SPRPA chose item (c), thereby reducing
the‘thickness of the pavement from 250 mm of material to 150 mm of
material, If, in fact, both naterials were the same, SPRPA's
decision mzant that future funds would have to b2 available sooner

either to pave or regravel the road.

Regravelling time is normally projected in terms of a gravel
loss from a known typ= of gravel, regravelliﬁg oécurs when the loss
is equal to 1/2 of the applied léyer. Since 154/250 = 0.6,
regravelling would be required for the chosen alternative in 60% of
the time reyravelling would be required for tha design layers,
Since the gravel loss per year has yet to be detegmined and the
trafficability qualities of the sub-base material are unknown, only
£he relative times can be evaluated; if the original thickness
would last 5 years the chosen thickness would last 3 years before
regravelling is required; if the original lasted 10 years the
chosen would last 6 years; and if the original lasted 20 years, the
chosen would last 12 years. Six to ten years is considered a
normal regravelling cycle. Apparently no consideration was given
to the fact that in a 20 year design life, more regravelling might
be required., Fewer regravellings are preferable because of both

econamy of scale berofits and the time velue of amoney.



Neither GOL nor USAID questioned the assumption that surface
and sub-base was the same matetial, the recordvshows only a hand-
written concurrence on the letter of transmittal of this proposal
to USAID. The actions of both groups, the Road§ Departmant and
USKID, indicate they agresd that sub-base could be substituted for
enginecered Lase course (or engineered surface course) and that
surface course méterial could be found in a natural state, Bué
both parties were merely confirming a decision made earlier
acceptiny the sare premise for the Title Il construction. The
record of this original cecision imaking process was not traced

since this team is evaluating Title III coastruction.

A review of the GOL specifications Qould have indicated that’
natural cccuring sub-base and manufactured gravel material were not
the sam2., The strength indicator reguirement, California Bearing
Ratio (CBR), for sub-base states that a minimum CBR at 95% mod.
AASHTO compaction shall be 25% (preferable 35%) soaked. The gravel
base course described in the 10/83 Summary of Road Design Standards
of Lesotho (RDS) indicates a CBR requirement for crusher run base
coursa gravels equal or greater than 80%. Since GOL did not have a
specific gravel surface specification in the RS, eitner the above
base course specificaticns could have been used or new specifica-
tions could have been written for a crusher fun or naturally
occuring surface course gravel with the same minimum 80% CBR. The
Double Bituninous Surface Treaatment (DBST) surfacing adds no

strengeh to tne base course so if the decision makers felt that
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186 mm of material could be eliminated, a better choice would have
been to eliminate the sub-base even if DEST was not to tg

included. Assuming a natural wearing course material couid be
found, an envelope grading criteria and the 80% CBR criteria should
have been applied to it, otnerwise tha Project Manager (SPRPA) was

not making a proper comparison.

What are the implications of using a sub-base for a road
surface? First, there is no uniformity throughout the road
surfacing. If the sub-base surface fails structurally, one can
assume the weakest section will fail first, and under the same
traffic volume the stronger material will laét longer. Table III-2
shows the CBR values for the sub-base materials used on Title III,
section 1. They vary from 3Y% to 70%. Table III-3 shows the CBR
values for the sub-base materials used on Title III, section 2.
They vary from 53% to 73%.

Secona, the possibility exlsts that the traffic will never
reach a high enough volume to cause structural fallure. In this
case, a regravelling schedule should be determined. For soils that
meet a grading envelope requirement, a gravel loss ratio to traffic
volume can be ceveloped tnrough experience for use as a
regravelling indicator., With materials of unknown characteristics,
traffic and erosion impacts are not predictable. Any size
gradation difficiencies, i.e., differences in the filler portion of
the surface materials, will probably increase the rate of loss

bocause tne tratfic will pullout (ravel) the larger stones and the



TABLE III1-2 SECTION 1 - DOLERITE MATERIAL
Test Source Soil Nama C.B.R, @
No. % Compaction
903 93% 95%

1 25 + Yuu Colerite gravel; sandy 13 22 32

2 36 4 749 Dolerite graval; well graded 25 37 55
0.1,H.S. .

3 31 + 2¢v Dolerite gravel; sanay 15 25 .5
0.R.H.5,

4 36 + 8o Dolerite yravel; sanay 12 25 33
0.R.H.S. .

5 24 + 4060 Lolerite gravel; sanay 14 20 30
0.R.H.S.

6 a 42 Lolerite gzavel; sandy 13 22 3u

7 26 + 520 Dolerite gravel; sanay 39 45 74

by Y + 44y olerite gravel; sanay 18 35 52
0.R.H.S.

9 17 + b4d Dolerite gravel; sendy 23 49 69
0.R.H.S.

10 Km 3 Lolerite gravel; sandy 23 49 52
32 + 55y Dolerite gravel; sandy 32 56 68

1l

0.R.H.S.
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TABLL III=3  SECTION 2 - BASALYIC MATERIAL

Test Source Soil Name -C.B.R. ¢
No. % Ccmpaction
9y U3% Y5%
12 U + 56y Basaltic sand; gravelly 30 45 6y
“0.R,H.8S.
13 3+ 70U - Basaltic sand; gravelly 29 44 58
3+ 84u '
14 2+ 99y kasaltic gravel; well graded 34 55 73
O.R.H.S.
15 4 + o8l pasaltic sanu; gravelly 27 4y 53
16 1+ luy - Basaltic sand; gravelly 2Y 44 59
1 + W6w
O.R.H.S,
17 6 + 70v 2asaltic sand; gravelly 27 41 55
0.R.H.S.
18 5+ 460 - Basaltic gravel; sandy 35 52 7v
5+ 720
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small materials will disappear more rapidly as dust. On this
project, different arcas of the surface will require regravelling
in different unpredictable time frames because different materials

(from different pits) were used,

The acceptance of the SPRPA Froject Manager's proposal al;o
eliminated the reguirerent for DEST surfacing on grades over 1¢%, a
requirement that was in force on the Title I1I Cut-Off. Tables
III-4 and 11I-5 snow the locations that would have reguired both a
crushecd gravel base and a DBS! surface on Title I1I, sections 1 ard
2 respectively had that requirement not been waived. Tre surfacing
reguirement for lu$% or yreater gradients is intended to prevent
surface longitudinal erosion and excess ravelling from climbing or

braking vehicles,



12
12
14
16
29
3¢

31

34
34
34

38

Sub-total

Location

+ 660 - O
+ g6y - 4
+ 50 -~ 4
+ 800 - 5
+ 28 - 12
+ 560 - 12
+ 68U - 14
+ 5204 - 16
+ 480 - 29
+ 320 - 20
1 2y - 31
+ 52¢ - 33
+ Guy - 34
+ 280 - 34
+ 280 - 34
+ 22¢ - 38

TABLE III-4 SECTICN 1, STEEP GRADE LCCATIONS

+ 164
+ 720
+ 209
+ 560
+ 66U
+ 760
1 60y
+ 564
+ 400
+ 32¢
+ 6UY
+ 04y
+ 320
+ 64y

+ 560

37

Grade

11.99%
12,00%
12.00%
10.¢41%
12.00%
16,72%
11.91%
16.11%
12, 00%
11.69%
10.45%
11.38%
12,00%
10.60%
12.25%

16.66%

160
460
280
80
8Y
80
8¢
8
12¢
80
46
12¢

166

2480

289
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TALLE III-5 SLCTION 2, STEEP GRADE LOCATIONS

Location Grade ~ Length
+ 280 - O + 720 16.06U% 440 m
+ 920 - 3 + 32¢ 11.95% 400 m
+ 340 - 3 + G40 16.27% 36¢ m
+ 820 - 4 + wuu 11.15% 186 m |
+ 366 - 9 + 52¢ 18.00% | 166 m
+ 124 - 16 + 249 10.20% 126 m
+ 460 - 12 + 62V 19.12% 160 m
Sub-total 1760 m
TOTAL ‘ : 4240 m

The 10% slope is not a magic numper, however, it is a commonly

accepted criteria. This cdefault was probably gecod because the DBST

. surfacing on the Cut-off looks to b2 older than it is, i.e., it may

be rather short-livea, and has serious bleeding problems. Mr. A.L.
Botha, M2nager, Lesotho Road Binders wrote a letter to the Nello

Teer Co. on 25/1/85 acdressiny the bleeding problem;
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To summarize - the project gravel surface is an unknown
quantity. No intelligent predictions can be made of its future
life or condition. However, based on the traffic type and quantity
observed on the completed project road, a gocd 6" (150 mm) gravel
surface over a 4" (100 mm) gravel base will probably lose 5" (125
mm) in 1l¢ years (an average of 1/2" or 12.5 mn per year but in fact
less in the early years and more as tra.fic increases). At the end
of 10 years an acdditional 6" (150 mn) regravelling would be
required. Reducing the overall thickness to 6" (150 mm) would
reguire a 4" (1vd rmm) regravelling in 6 years. As a wild guess,
assuming structural failure does not occur, some section/s of the
15¢ mm sub-base surface will perhaps require regravelling in three
years. This, hcwever, is strictly a guess, as would be that some
section/s will require regravelling in 2 to 4 years. It is almost
certain, however, that all sections will not last Ssix years. The
same range seems likely for some section/s of the DBST surfacing
but for different reasons. The surfacing is already beginning to
ravel in some areas, and wnile the total surface structure under
the DBSt is stronger, the ravelled areas will retain water and
begin to potnole quite rapidly unless proper maintenance practices

are instituted,
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Assessment of Technical Assistance

The TA team consists of five expatriates provided by Nello L. Teer

Comapny, Durham, N.C., USA.

Currently Scneduled

Name Position Arr, Date Dep. Date
San T. Koff Project Manager 1 May 1984 31 Jan 1436
fi.J. Curtis Project Engineer 10 Feb 1983 31 Dec 1985
W.H. Bachscnmid: Equivment Superintendent 1 Jan 1983 31 Dec 198%
E.C. Lorenzo Financial Controller 1 Jan 1983 31 Lec 1985
H.M. Fernancez taster Mechanic 10 Mar 1985 31 Cec 1985

The evaluation team accepts tne competency of the members of the TA

group.

operations vwere exceptional,
TA team as long as the project continues.

tne brigade personnel reflect the capabilities of the TA team.

Inceed tne record keeping and cost orientated approach to

Our reccmmencation is to retain the present

The constructicn expertise of

The following are commnents about specific items concerning the TA

operation:

(a) 7The monthly progress reporting includes financial unit costs

for various items, e.g., common excavation in m3, culverts in LM,

These costs are cumulatively averaged but they do not include the

amortization of the equipment involved, therefore, they cannot be

compared to any item unit bid costs by contractors.
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(b) The fact that a computer printout.islincluded in fhe monthly
report should not imply that all of the figures are correct. For
example, the evaluation team picked a piece of equipment at random
for a close inspection of conaition, e.g., tires, filters,
operating gauges, visible signs of wear, etc, It was selected
solely on the basis that it was not working so the inspection
process would not hold up production. The TA Financial Controller
was asked if he had a record of this machine, its costs, down time,
etc. He indicated that such evaluations were the responsibility of
the TA Equipment Superintendent and thét any investigation of fuel
theft, diversion of spare parts, etc. would have to be originated

by the Equipment Superintendent.

The records of all the equipment for the month of October vere
then reviewed in the Equipment Superintendent's office with
particular attention to the machine previously inspected. The
handwritten documentation, i.e., the stock control sheets and job
sheets for that piece of equipment did not agree with the computer
printout. The machine was a 645B front end loader, number 14-¢1,
and the hand recorded labor cost for repairs was less than that
shown on tnhe October 1985 Heavy Equipment Status Report., This
example is presented only to suggest that the record keeping needs

to be improved, not to imply any wrong doing or incompetancy.
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(c) All brigade cperations worldwide are subject to one cfitiéism,
their inefficiencies can be hidden in thé fixed costs and they are
not motiQated to operate efficiently. This TA team attempts to
overcome this criticism by reporting unit prices, and, subject.to
comment (a) they are to be congratulated for their open information
policy. However, there is a gap in this TA activity thaﬁ somewhat
dampens the results of the planning and engineering activities. In
this evaluation team's opinion, the TA team should have an
expatriate construction superintendent. Many of the comments about
the brigacde operations in the next section reflect an ineffective
means of communicating the intent of tne TA team members to the 355
man brigace. This is normally the function of a field construction

superintendent.

Assessment of the Brigade Orceration

This brigace is by far the best equippad brigade the evaluation

team's highway engineer has either seen or read about. Its equipment is

well maintained. However, the equipment balance is somewhat unusual.

During the evaluation much of the equipment was not being effectively

utilized.,

As the evaluation proceeded more and more of the brigade personnel

were observed actually at work rather than participacing only as

observers. This was taken as an additional indication of the need for a

field construction superintendent.
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The foremen interviewed appeared to underestand what they were
trying to do, but were utilizing only a portion of the mechanical
resources.on hand. Dump trucks carrying concrete sand were travelling in

platoons instead of departing as soon as- they were loaded.

The evaluation team followaed three such trucks to see where they
were going, only to sit with other traffic when the first truck stoppad
in a constricted area where other construction was taking place. After a
lengthy discussion between the truck driver and other personnel, the
driver continued on to his destination at the site where concrete was
being prepared for culvert headwalls. An interview with an expatriate
area resident concerning his reaction to the new road and the
construction activity elicited the comment that the brigade truck drivers
intimidated the road users, citing the lubrication truck driver as a

prime example,

Many such observations left the overall impression that the
efficiency and public relations of the brigade could be improved
considerably under the watchful eye of an experienced expatriate
construction superintendent. Individual brigade members showed the
ability to work well, indicating they have in the past, whether on this
project or elsewnere, received competent instruction, but the brigade as
a whole seemed scmewnat disorganized ana inefficient. The evaluation
team recommends the inclusion of a Ta expatriate field construction

superintendent in any future brigade TA teams.
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F. Assessment of Institutional Aspects

This project is developing a cadre of axperienced personnel at the
working level which wiil benefit the Rcads Department in the future. The )
mexbers of tne TA team have a total of some 130 years of practical
experience, their counterparts have a total of 32 vears of practical
experience. Given the fact that all TA perscnnel do not even have
counterparts yet, it would seem unlikely that the brigade will be able to
function without scme TA in the near future., Therefore, the objective of
developing upper management parsonnel for thea Roads Department is

somawhat in jepordy.

Wnen tne brigade itself is viewed as an institutional entity,
certain disccmfo;ting facts emerge. Obviously if tne project manager was:
incapacitated, the brigade would flcunder until a replacement arrived and
became acclimated to the brigade operations. Since there is no
counterpart to bridge this time span, the disruption would be quite
severe. The acccrodation to a new management tachnique would also take
more time becausz there is no counterpart to provide continuity. The
evaluation team urges the GOL to redouble their efforts to find a

counterpart for the TA project manager.

The engineering concept of "design-as-ycu-go" places the TA
engineger in a vital position also. While his counterpart seems very
competent, both engineers are stretched to their limit today and they are

less than a kilometer ahead of the construction crews. Until they can
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get five or six km ahead there will not be an adequate cushion if the TA
engineer is unable to function. A replacement engineer would 5e -
especially hard put to step in because there are no formal design
Criteria being followed at tnis time. In the evaluation team's opinion,
the design criteria for this project should be more clearly defined to
prepare for such an eventuality. The current design approach can result
in excessive construction costs because the normal checks and balances
practiced in highway engineering to assure finding the most economical
route meeting an accepted standard for a realistic traffic projection,

are not being applied,

While the majority of the equipment on the project has been used
for less than one-half of its assumed productive life, mountain road
building is especially hard on road equipment. As the project continues
the repair costs will escalate rapidly. It is to the credit of the TA
equipment superintendent and master mechanic that the equipment has stoud
up as well as it has. Past international brigade data indicates the
equipment specialists are the last TA merbers to leave a maturing brigade
operation. Therefore, if either of these men were to be unable to

continue on the project, the brigade's viability would be threatened.

Anotner person wnose loss would have a substantial impact on the
brigade's continuing operation is the chief surveyor. So far a local
chief surveyor has not been trained. The survey technology used on this

project makes it unlikely that such training will be completed in the
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near future. The electronic sﬁrveying operation in use is more suitable
for route location work than construction control. It should be possible
to train a dozen local surveyors to operate a regular transit, measure
with a steel tape, and use a construction spirit level and rod in the
same time it will take one person to learn the niceties of operating a
state of the art electronic survey station. A more primitive surveying
method would probably be more useful in the day by day operations of the
Roads Departmént on other projects. This project should employ both
survey methods, not only to produce more surveyors for later use, but

also to backstop loss of the current chief surveyor.

Yet another key person whose loss would have a substantial impact
on the prcject itself is the grader operator who does the fine grading
for construction. 1Two of the three grader operators listed in ﬁhe
September 1985 montnly progress report are classified as maintenance
grader cperators. The evaluation team was told that constructicn gracder
operators are very difficult to find in Lesotho. This was borne out by
visual observation before this comment was made. The fine grader
operator currently working on the pavement construction is at best an
average operator by standards of otner African countries where tﬁe

evaluation team's highway engineer has observed gravel road construction.
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While the loss of this grader operator to the project would not impact
the brigade itself, the quality of their finished product will be reduced

if a suitable replacement is not available.
The previous examples are presented to indicate that the brigade is
not only not a replicable institution in Lesotho but it is within itself

a fragile institutional entity.

G. Assaessment of Maintenance

The current maintenance resources were reported in the Scuth

Maintenance Region.

TABLE III-6  MAINTENANCE FORCES
AREA

MAFETING MOHALE'S HOEK QUTHINGY) QacHa's nexl!

Engineers - 1 - -
Supervisors 2 2 - 1
Clerical 2 5 2 2
Operators & Drivers 2 4 - ) 2
Laborers 62 57 73 78
Dozers 1 - 1 -
Graders 1 - 1 1
Tippers 2 2 1 3
Fuel Trucks 1 1 1
Supv. Vehicles 1 3 1 1
1] Maintenance of the project road will become the responsibility of

these two areas

Fuel Truck and Premix Machine located in Motseruoa.



48

Two conclusions can be readily drawn frcm Table III-6: (a) current
maintenance activities are labor-based, and (b) there are currently not
enough operatois and drivers to run all the available maintenance

equipment at the same time,

'*he evaluation team did not have time to review the future plans
for the upgrading of the South Maintenance region. Given the reported
lack of qualified grader cperators in Lesotho and the lack of graders
currently available for the area's present maintenance force, one can
concluce that the Roads Department will have to embark oi: a very
ambitious maintenance upgrading program to have any hope of maintaining
the project road in the future. One by-product of this project is to
eliminate a road that has been maintained by labor and to replace it by a

road that will require extensive surface maintenance by eguipmeut.

The project route beyond the construction brigades maintenance
limits (Km 32 of Title III, section 2) was in surprising good condition
for a lacor intensive maintenance operation. This is in part due to the
environmental equilibrium of the existing road. Once the blasting
operations begin along the proposed route next to the Orange River,
several years may be required for that area to establish a new
environmental equilibrium. During that period, random rockfalls could
possibly close the road for substantial periods of time unless heavy
equipment is readily available. The wider the new road, the more
material will have to be remcved from any possible slides. Detour

locations appear to be non-existent.,
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If the new road surface deteriorates at anywhere near'the
evaluation team's predicted rate, the maintenance activity will require a
full time regyravelling crew to keep the road in a conditidn that will do
credit to the Roads Department. To prepare for that event, the Roads
Cepartment should be preparing now for an increased adﬁinistrative and
eguiprent maintenance staff and facilities capability. Wwhile further
construction can be stopped at any time, the maintenance activities for
the road already built must continue indefinitely and will involve a

substantial recurring cost to the GOL.

Conversion from a labor-based to an equipgent-based maintenance
program is more difficult than expanding on an existing equipment-based
maintenance operation. The evaluation team urges USAID to encourage and
assist GUL to institute an expansion in equipment intensive maintenance

capabilities in the project area.

H. Possible Future Scenarios

The future of the project can follow at least five different
scenarios:

l. Complete a new sub-base surfaced road from Km 7, the point at

which the sub-base surface is now completed, to the bridge abutment

at Km 12 + 63¥, the minimum that can be cdone because the earthworks

has already been started to that location;

2. Complete a new sub-base surfaced road from Km 7 to Km 13.5,

the length currently under design;
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3. Complete a new sub-base surfacgd road to Km 22.7, the iength
that it is assumed can be finished with no additional funding;

4. Complete a new sub-base surfaced road from Kn 7 to Qacha's
Nek; or

5. Complete a new sub-base surfaced road from Km 7 tc CQahca's liek

using an expanded brigade from Km 22.7 onward.

The basis for estimating the cost and time for any of these
scenarios is contained in Annex 3. 'This annex was prepared by the TA
staff at tne request of the evaluation team's hignway enginzer who
accepts full responsibility for any errors in approach to the estimating
process and for the factors applied. It is undersﬁood by botn the TA

staff ana the evaluaticn team that this is an order of magnitude estimate.

Annex 3 includes Scenario 5 above, the sub-division of a beefed up
single brigade into two units to save time, TA costs, and overhead, The
evaluation team rejects this concept on the ground that in their cpinion
the TA team does not have the capability or enginsering manpower to

effectively cperate two units.

Annex 3 does not include TA costs at the request of the evaluation
team so that no one can construe that annex as an offer by the Neelo L.
Teer Company to provide a TA team to complete any given scenario for a

specific sum of money.
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Annex 3 includes the maintenance of Title III, section 1, Title‘II
and Title III, section 2 until the project is completed as a sub-base
surfaced road. These costs can be further projectéd by GOL to determine
the costs for future maintenance of a sub-base surfaced road until later
staged construction is undertaken. The term "light maintenance costs"
refers to routine maintenance, while the term "heavy maintenance costs"
refers to periodic maintenance, or more specifically regravelling or
replenishing the sub-base surface. The timing of this operation was
developed incependently of the opinion expressed in the summarizatien of

section C of this Technical Analysis.

All scenarios assume that éhere are currently sufficient funds to
finish the road to Km 22.7 including the cost of the TA team extension
and that the operation will reacn Km 22.7 by December 31, 1Y56. The
costing of additional work is in local currency at current exchange
rates. The estimates further assume it will take 48 more months to

complete the road described as Scenario 4, the GOL's current intention.

The following estimate is for Scenario 4 since the first three

scenarios require no additional funding. It is assumed the total length

will be:
Title III, saction 1 = 41 Km
Title 11 = 36 Km
Title III, completed = 22.7 Km
Titlg III, to be done = 79 Km

SAY 17y Km
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The following figqures have been taken from Annex 3:

Cost of construction M 41,791,000
Cost of maintenance M 1,963,000
subtotal M 43,754,000

The following figures were estimated by the evaluation team's engineer

based on the current TA billing:

Cost of.technical assistance M .6,954,900
subtotal M 5¢,708,0600

Cost of a construction superintendent M 1,215,000
TGTAL Scenario 4 M 52,923,000

(USS 283,774,000 at M/0.406 USS exchange)

This represents a construction investment of M529,000 per km or a
total cost of $263,4uy per km for 79 more Km of non-standardized

sub-grade aliygnment covered with 150 mm of sub-base material.

A further cost approximation can be developad frcm annex 3. If the
work was finished to Km 12.6, the bridge, the total length of cormpleted
road would be 41 + 36 + 12.6 = 89.6 Km. Of this approximately 15 km is
DBST pavement leaving 75 Km.of exposed sub-nase. A gravel base for this

143,325 tons of

length of road would require 75 Km x 975 M3 x 1.96 ton

378 days of

crushed material. This would reguire 143,325/(8 x 49)
crusher activity. The crusher would need to be set up at three locations
requiring 12 weeks extra for a total of 1 year and 9 months. 42 Km can

be placaed in the first year with the remaining 33 Km the second year.
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Assuming the present equipment is sufficient and onlf the necessary
employees are retained, the gravelling operation would cost:

M 2,230,000

42 Km @ 53,095

33 Xm @ 61,46y M 2,ul5,000

M 4,245,000

plus start up M__ 333,000
subtotal M 4,578,000

The TA team could replace the engineer with a construction superintendent

SO the TA cost would be:

1987 = M 557,000
1968 =M 430,500 (9 montns)
subtotal =M 1,037,540

and the cost of placing a 15¢ mm crushed gravel surface over the existing
Sub-grade would be 14,578,600 + M 1,637,566 = M 5,616,000 or US §
2,246,644 wnicn is about § 30,400 par Km. The maintenance costs would
not be borne by the h.iqade under this scensrio. The evalvation team
does not refommend that the existing sub-base be gravelled at this time.
Efforts should instead be directed at meeting the additional maintenance
capability that will be required to keap the present surface in usable
condition until GOL is prepared to go to the next construction stage, be
it the application of a properly designed gravel surface or a gravel base

with a DBST surface.
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Recommnendations

1. Additional geometric and material specifications for the rest

of the route should be developed. They should specify not only the

normal minimum curvature, maximum grade, etc, but should also

indicate that the methodology used to apply these criteria should
follow some standard approach, for example, an approach based on
the American Association of State Transport and Highway Officials

(AASTHO) guides or those of some other agency.

2. The GOL and USAID should increase their dialocue on imsroving

road maintenance resources,

3. The GOL and USAID should discuss alternatives to the continued

construction of this route at this time. The major travel time

savings are already provided by the cut-off. The evaluation team
urges both parties to evaluate the option of concentrating the
expenditure of remaining project furds on maintaining what has been
completed instead of continuing construction beyond the bridge at

Km 12.6, section 2.
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Lessons Learned

1. Major recads require a significant investment in the

determination of their need, in the investigation of the standards

to which they shall be designed, and in their exact location.

2. Financial compromises do not necessarily save money in the

long term. Cheap construction results in expensive maintenance.
Acceptance of compromise for a short term solution only makes the

long term solution more expensive,

3. Mistakes are part of the learnina process. This evaluation

team is aware of previous problems on this project. These problems
also must contribute to the lessons learned, but this evaluation
team found compstent people trying to do tneir test. Any mistakes
pointed out in this evaluation were mostly honest mistakes wnich

were compouncded by time and financial constraints.
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v TRANSPORT ECONOMICS EVALUATION

A, Project Economic Profile

This section discusses traffic generating sources in the project
road area; i.e. population, agriculture, tourism, storage facilities,
ccmmerce and trade, local services, industry and manufacturing, and motor

vehicle fleet cevelopment.

1. Pogulation

The zone of influence of the project has been defined as the
admninistrative districts of Quthing and Qacha's Nek. The latest
statistical population information available is the 197v
Agricultural Census and the preliminary reports from the 1976
Naticnal Census. A National Census will be conducted in 1986.

Based on all available data the following tapulation is presented:

DENSITY PER SO KMlJ

DISTRICT POPULATION % OF LESOTHO TOTAL LAKD ARABLE LAID
QUTHING 88,5vy 7.3 28.3 462.1
QACHA'S NEK 76,5040 6.3 17.7 691.1
TOTAL 165,040 13.6

1] Based on the 1979 population estimates of the 1984 Annual
Statistical Bulletin.

Assuming that the 1979 estimates are accurate, it is evident
that there is a shortage of arable land in relation to population

in the two districts.
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The population in both districts is concentrated along the
Senqu River Valley paralleled by the SPRP as far as Qécha's Nek,
The Southern half of Quthing District is sparsely populated, Most
of the population is concentrated around the Mphaki area and in the
rich agricultural area near the border with the Qacha's Nek

district.

in.the Qacha's Nek district the population is also
concentrated along the Tsoeline river valley.and east to
Sehlabathebe and Qacha's Nek itself. The area south of the main
project road between Sekake and Whitehall is sparsely populated
because it is very mountainous with cliffs dropping down to the

road and river.

2. Agriculture

Lesotho is basically an agricultural country. Ths
agricultural sector contributes over nalf of the total GDP (Gross
Domestic Product). Over 9¢% of the population lives in rural
households. This section priefly discusses the various
agricultural components that affect the project area; i.e. the
Qutning and Cacha's MNek districts. The information presented is
based mainly on the Lesotho Agricultural Situation Report, 1973/74
to 1981/82, published by the Aaricultural Planning/ MOA and the
Bureau of Statistics, 1984. However, certain pertinent
agricultural data presented were obtained from the Mphaki Livestock

Davelogment [lroject.
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a. Arable Land

Land under cultivation in Lesotho exhibited an average of
22.8% decline between 197¢ and 198¢. Most of this decline was
felt in the Quthing and Qacha's Nek districts where land under
cultivation dropped by 1.¢% and 51.4% respectively. This is

evidenced in Table IV-1 that follows.

TABLE IV-1  LAND UNDER CULTIVATION, HA

Year
DISTRICT TOTAL AREA, HA 1970 1977/78 1980
QUTHING 291,600 21,160 11,900 20,900
QACHA'S NEK 234,964 18,104 18,000 8,840

LESOTHO 3¥35,500 386,200 289,200 296,100

This substantial drop in cultivated arable land is
evidence of the lack of motivation among farmers. The
majority of men are said to be absent from their farms because
they are employed elsewnere. Whilst sufficient income is
available from such employment tc purchase the shortfall in
food production, little incentive remains to raise agricltural
productivity. To raise productivity in the project area only
to a subsistence level reportecly requires a four-fold
increase in yields. This demands a greater commitment by the
family to cropping. This commitment is not apparent,

The return from labor in Lesotho agriculture is so low
that the men prefer to work in the mines and elsewhere. There
is no coubt that there is little economic incentive to raise

prcductivity. Raising prices of commcdities to a level that
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makes farming attrative requires sufficient land to produce a
surplus over and above family requirements. This could
compensafe for the loss of income from otﬁer sources.
However, tne 400% increase is required in the project area to
reach self-sufficiency would not provide the family with a
cash income, Cash generation mus‘ rely on sales of wool,
mohair and cattle. It is doubtful whether this would satisfy
the needs of the family for schooling, clothes and similar

items.

b. Crops

Cropland in the project area is about 3Y,4¥4 Ha. Most of
the agricultural activity is noticeable in the Quthing
district. Main crops produced are maize, sorghum, wheat,
beans and peas. Table IV-2 indicates the cropping pattern,
tonnage, yield and crop intensity for the period 1976/77 to
1981/82. The dramatic drop of crop procuction is apparent in
Table 1V-2, this is substantiated by tne fact that the project
area is deficient in the already subsistence level of agricul-
tural production. The current drought conditions have
undoubtedly affected production during this period.

The exercise of annual truck loadings shown in Table IV-2
is merely presented on a hypothetical basis. A ten ton
loading capacity truck would never traverse the farming areas
of the road project because to do so would be highly unecono-
mic. -It 1s believed that most likely eitner pickups or animals

will carry any commercially exportable agricultural production.
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6U

CROPPING PATTERNS, TONNAGE, YIELD

AND CROP INTENSITY, 1976/77 TO 1981/82

CROP DISTRICT  TONNAGEL!
Maize Q 4856,/5033
Qa 3029/3024
Sorghum Q 4227/2397
Qa 1295/1374
Wheat 0 4605/2081
Qa 1935/1267
Beans Q 989/306
Qa 774/217
Peas Q 556/353
Qa 332/189
Q = Qutning
Qa = Qacna's Nek

: annvar3]

YIELD2)  CROP INTEMSITY T/LS
966,/574 485/543
564/627 303/302
1226/437 423/240
681/629 136,137
961/567 46/208
973/859 193/127
1390,/285 99/31
1579/513 77/22
620/530 56,/35
481/847 33/19

0.82/6.94

0.81/0.85

1) First figure applies to the 1976/77 period and the second figure

applies to tne 1Y41/82 period.

2} Kilograms/hectare planted,

3] Un the basis of lb¢% distribution of fully loaded 2 axle trucks,

loading capacity lét.

T/L depicts truck loads.


http:0.81/0.85
http:0.82/0.94
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The agricultural production in the two districts will
generate insignificant amounts of traffic based on the
. exiﬁting levels of production.

Grain crop yields appezr to be variable but generally
very low indeed. Almost all farm produce is consumed by the
producing households and most families need to purchase
substantial quantities of grain flour to feed themselves.
Given the existing low levels of production in both the
livestock and the cropping sectors, it is clear that many
families rely heavily on other sources of income. wage
émployment, particularly in the mines of RSA, is a major
source in this respect.

Yields of all crops are extremely low. It is, however,
difficult to estimate yields as the farmers store their
product in differing sized containers and no scales are
available for measuring.

The major constraints are sunmarized as follows:

- poor, erratic rainfall;

- frost, which can occur throughout the vear;

- lack of suitable seed vcrieties;

- inherently low fertility of sandstone soils;

- insufficient draught energy; and

- lack of motivation amongst farmers.

First impressions in both districts suggest that farmers
are already cultivating all land with any potential for

cropping, ana that tnare are no reserves of unused land with
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potential for crop production. Therefore, increased
production is difficult. Crop diversification (cash crops) or

yield ﬁnbrovement is a possible but a lengthy process.

C. Marketing

(i) Cattle Sales

| Caétle sales are a method of reducing the pressure on
grazing and not primarily a means of providing cash for the
farmer. There is every evidence that the range is over-
stocked. However, as the farmers are part of the “cattle
complex" asscciated w%tn traditional cattle people in Africa,
it is difficult; if not impossible, to discuss cestocking in
any meaningful way. Many farmers say they are changing their
attitudes and are willing to sell for cash but there 1s
minimal hard evidence of this. They see their cattle as
security; an establishment of their place in society; a
provision for 'bride wealth' (Bohali), and, above all, as
draught power for cultivating the land. The majority have
small herds which can only just support a ploughing team of
four adult head.. The only animals available for sale are the
old and the useless, unable to pull or breed any longer.
Therefore, the number available for sale is very low. This
should not discourage attempts to encourage the farmer to
sell. There should be animals surplus to any acceptable
en2rgy requirement. Despite the farmers' feelings, sufficient

pasture is not available to support tne present herd size.
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If the farmer is to be encouraged to sell he must be
certain his animals are being sold openly and fairly. If he
_ has the slightest suspicion of being cheated, he will not
support the marketing organization. The GUL is aware of this
and has built a series of auction salesyards throughout the
country. To date, these have been poorly supported by
farmers. In Mphaki, during the past twelve months, this
reiuctance to sell has been apparent. As a result, efforts
have bszen made to encourage them by various means, mainly
advertising, using posters, pamphlets and radio. Despite
tnis, little enthusiasm has been shown. It is realized that a
major drawback is the failure, on the part of the Chiefs, to
issue the necessary permit (Bewys) to the farmers enabling
them to move the cattle to the market. Until the Bew?s
situation is resolved, all efforts to hold cattle sales will
be thwarted,

From February to May 1985, a total of 108 head of cattle
were sold at an average price of M3U3. The highest amount was
M565 and the lowest M29¢. The last sale during this peried,
in May, was held on a "Show and Sale" basis, with prizes
offered for tne top three best ieat beasts. This appeared to
be popular at the time.

The feedlot staff arranged an 'ad hoc' sale in June,
buying by direct negotiation with the farmer. This not only
proved an unpopular method, but caused considerabie
dissatisfaction and possibly harmed the currently devised

approach to the marketing system.
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As no records of livestock in the area have ever been

kept, it is impossible to estimate the present position,

(ii) Wool and Mchair Sales

Wool and mohair sales contribute more cash income to the
farm households than any other agricultural commodity. The
present upward trend in prices should further enhance this
income.

Data presented in table IV-3 pertain to a section of the
Quthing district only, ths major producing area of the project.
The total weight‘of wool is 98 tons while that of the

mohair is 1l tons. The total figure of wool and mohair

represents only 11 vehicles of ten ton loading capacity.

3. Tourism

It is believed that the project area provides a great
opportunity for the development of tourism. The most important
characteristics to lure the traveller 3re mountain scenery;
climate; archeological and palonetological sites. The major
constraints are the absence of comnunicationg and little investment
in tourism infrastructure, especially accomcdation,

There is a tourism development potential in the project area
but it requires adequate infrastructure. At present, this sector
is not developed adequately. In the project area, no tourism

activity was noticed other than visitors coming from RSA in the



NAME OF
WOOLSHED

vOOL
Ha Peete
Ha Ntsie

Ha Mapheele

TOTAL

TABLE IV-3

WOOL & MOHAIR PRODUCTION, 1984/85

AVG. WI. OF AVG, NO OF ) AVG. WI'. OF AVG, NO OF
NO. OF TOTAL vOCL PER NO. OF  SHEEP PER NO. OF TOTAL MOHAIR PER- NO. OF GOATS PER
SHEEP Wl KGS SHLEP KGS U-HERS OWNER - MOHAIR  GOATS  WTI. KGS  GOAT KGS CGWNERS OvQIER
14,117 36,953 2.6 214 66 Ha Pcete 7,029 5,044 v.72 243 28
16,285 41,533 2.5 387 42 Ha Ntsie 7,721 5,845 U.76 31y 25
8,677 19,532 2.3 148 59 TOTAL 14,756 16,889 4.74 553 26
39,079 98,018 2.5 749 56
o
w

Source: Mphaki Project, Quthing District
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Qacha's Nek hotel (15 room accecmodation), mainly for business
purposes. The available bus services provide transport mainly for

the local pobulation.

4. Storage Facilities

A storage distribution system along the project route (Quthing
to Qacha's Nek) is not available. There are several woolshed
facilities and two warehouses in the vicinity of whitenill and
Qacha's Nek that accomodate merchandize arriving from RSA. There
are future long-range plans for the provision of storage facilities
for agricultural produce and cold storage facilities are being
considered. These long-range plans, if executed, cefinitely will

generate traffic along the route,

5. Trade
Lesotho follows a general trade system in recording imports
and exports of merchandise. The general trade system uses the
national boundary as a statistical front;er. Unfortunately,
recoraed trace data are in terms of value and not in tarms of
tonnage. Thus, it is not possible to assess any traffic

information from tnis source.

General imports consist of:
- imports for home consumption or use.
- imports transferred from RSA ports to customs bonded

warehouses in Lesotho.
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General exports consist of:

- exports of national produce. Imported goods that have
undergone transformation are considered to be national
produce.

" nationalized exports. These are goods re-exported in
essentially the same physical condition as wnen they were

imported.

6. Local Services

Each of the major towns along the entire route has several
cafes, an inn, a beverage shop, a clinic, an animal aucticn

salesyard, and at least two to five general stores.

~Buses serve Monale’: Hoek and Qutning froem Maseru and between
the two district towns. Buses also connect Quthing with Mt.
Mcorosi and Cacha's Nek. Frequencies, normally twice per day, are
adequate and mini-buses or combis of 16 passengers and large buses

of 46 passengers were observed on the road.

Gasoline stations exist almost in all major towns and there

seems to be no problem in obtaining fuel.

Trucks are cperated by private owners. Rates vary depending
upon the damand and destination. Rates are discussed in part 9 of

this report along with the traffic analyses.
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7. Industgx

This section of the eccnomy, although still small, appears to
offer the best hope fo; achieving considerable growth fpr helbing
to effect optimum efficiency in several sectors, contributing to
national income, creating domestic employment, and helping tc

reduce dependence on migrant labor.

Industry is in an early stage of development.
Industrialization has proceeded at a slower rate than planned, much
of the development taking place in the public sector, while the
private sector has been less active than hoped for. Exports are
increasing at 2% to 3% per annum in constant prices, while the
comparativg figure for imports is 23% per annum. The correction of
the import-export imbalance must rely héavily on industrial
development to increase exports and reduce imports by import
substitution. Government itself invests in industrial and
commercial ventures and promotes private investment through two
parastatals, the Lesotho National Development Corporation (LNDC)

and the Basotho Enterprises Development Corporation (BEDCO] .

Tne first organization (LNDC) is actively engaged in
manufacturing enterprises producing foodstuffs, textiles,
furniture, chamicals and other non-metalic products. The second
organization (BEDCO) encourages and assists Basotho entrepreneurs

by providing training, management and skills and credit schemes.
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Manuafacturing and handicraft activities are recorded in value

and not volume.

8. Motor Vehicle Fleet Development

The motor venicle fleet registrations and renewals was
evaluated for the districts of Quthing and Qacha's Nek and for the
whole country. Table IV-4 shows the 1982 new registrations by
vehicle type. Table IV-5 indicates the summary of new and old
registrations by vehicle type for Quthing and Qacha's Nek for the
year 1982, Table IV-6 shows the summary of all vehicles in the
country by vehicle type for the period 1973 to 1982 as well as the
annual average percentage growth rates for the periods 1973/82,

1975/80 and 1978/82.

It must be emphasized that the registrations do not show
scrapping rates. A substantial number of vehicles still having
number plates on were junked or abandoned along the Quthing-Qacha's

Nek route.

Finally, we must bear in mind that the motor vehicle
registration growth rate does not represent the actual traffic on

the roads, nor tne vehicle utilization.
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TABLE IV-4 MOTOR VEHICLE NEW REGISTRATIONS
BY TYPE AND DISTRICT, 1982

VEHICLE TYPE QUTHING QACHA'S NEK TOTAL COUNTRY
Motor Car 14 9 1356
Bus/Comb i 16 1l 583
Truck/NVant] 27 17 1808
Tractor 4 " 494
Trailer 1 2 187
M/C - 3 147
Other 1 - 75

TOTAL 63 32 4650

M/C = Motor Cycles

1) includes pickups and landrovers

Source: ‘Transport and Traffic LCept., Maseru

TABLE IV-5  NEW REGISTRATICNS AND RENEWALS
BY TYPE AUD DISTRICT, 1982

VEHICLE TYPE QUTHING CACHA'S NEK TOTAL COUNTRY
Motor Car 49 34 5129
Bus/Combi 49 7 3310
Truck/Van 282 107 8652
Tractor 23 3 2054
Traller 8 S 724
M/C 2 4 628
Other 1 - 511

TOTAL 414 160 21004

Source: Transport and Traffic Dept., Maseru
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TABLE IV~6  MOTOR VCHICLE REGISTRATION AND
RENEWALS BY VEHICLE TYPE FOR THE COUNTRY, 1973/82

YEAR MOTORCAR  EUS TRUCK  TRACTOR TRAILER M/C  OTHER TOTAL
1972 17486 366 2425 733 290 82 - 5698
1974 1387 495 2444 64d 590 184 - 5706
1975 3464 538 3778 662 639 240 - 9321
1976 2666 994 4395 1143 687 268 - 16163
1977 2996 1122 2065 1343 721 302 - 11509
1978 3441 1374 3579 1427 853 352 - 13026
1979 3254 1187 2555 1346 874 354 259 12829
1984 43vl 1475 7042 1535 1412 427 313 16605
1981 5501 2423 7681 2322 1697 798 524 20941
1982 5129 331¢ 8652 2054 720 624 511 21004
ANNUAL AVG. % GRCWTH RATE:

1973/82 23.8 82.9 22.8 42.7 98.0 314.3 - 18.7
1975/8¢ 12.1 64.0 19.3 25.1 99.7 122,2 - 19.9
1978/82 17.8 40.1 l6.1 27.6 31.4 88.1 - 14.5

Source:

9. Comercial Freight Rates

Table IV-7 presents the latest freight rates (ton/km) and

Transgort and Traffic Dept., Maseru,

passenger tarifts (passenger/km) which are applicable to the

Quthing - gacna's Nek route,

These data were collected during the

field trip and can be used in any future impact analysis.

TABLE 1V-7

TRUCK CAPACITY

QOMMERCIAL & PASS RATLES, ton/km, 1985

Loading Capacity of:

7 ton
10 ton
12 ton

19 ton

22 ton‘

LOWLANDS, M.,

2.3¢
2.3
3.40
4.50
5.79

HIGHLANDS, M.

4,00



4-HOURS CHARGE

8 ton
7 ton, 4x4
12 ton
17 ton

22 ton

72

LOCAL RATES

40 Km free
40 Km free
40 Km free
40 km free

40 Km free

FULL DAY CHARGE - 8 hrs

8 ton
7 ton
12 ton
17 ton

22 ton

SURFACE TYPE

Paved
Gravel
Earth

Truck

84 Km free
80 Km free
8¢ Km free
80 Km free

84 Km free

BUS/COMBIS PAX/KM RATE, M., 1985

BUS
$.038
0.857

v.076

M 70.00
M 30.00
M 100,00

M 136.00

"M 176.00

M 144,00

b

160.00
M 200.00
M 172.00

M 340,00

g.041
B.063
B.083

0.1d3

Note: The minimum fare was increased from MU.20 to M 6.25.
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Traffic Volumes

a. General

The importance of traffic characteristics (volume and
classification count, axle loads and traffic accidents) in a
rcad transport study should not be underestimated. Its use
and application include traffic planning, design, operation
and research.

While counting the number of vehicles passing a specific
location during a given period of time may appear simple, the
attainment of reasonable accurate data requires care and
exercise; otherwise errors committed can be magnified in the
analysis and projection stages of the study.

Traffic volume and classification count information
varies with the usage to be mace of the data. Some of the
major uses are as follows:

- measuring and establishing trends in traffic volume;

- determining need for and priority of improvement;

- determining need for a new road;

- selecting pavement type and cesign;

- determining capacity of peak volumes;

- calculating accident rates;

- counterchecking accuracy of 0 & D (Origin and

Destination) studies; and

r estimating road users' benefits.
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Other uses of traffic volume information are related to
geometric design, functional classification of roads, etc.
When converted into a common unit, AADT (Annual Average Daily
Traffic), traffic volumes can be plotted on maps to produce
"traffic desire lines" or “traffic demand patterns" which are

proportional to the traffic volumes.

b.» SPRP Traffic volumes
(i) MOW/R

The available traffic volumes of the SPRP derive from
MOw/R, Berger Study and SPRPA. The evaluation team does not
consider the 12 hr, two day traffic ‘counts presented in the
Socio-economic Baseline Study and Preliminary Impact Analysis
of July 1985 because: (a) tney are limited and freight is
based on visual observation; (b) they are not- and cannot be-
expanded to reflect a 24 hr count; (c) no daily factor is
developed; and (d) in general they are unadjusted figures.
Therefore, they do not serve any purpose of evaluation other
than giving a 12 hr count on a specific day of the year,

As a general comment, all available counts are uadjusted
ard do not reflect AADTs. Furthermore, it seems apparent that
recorded traffic on certain locations is excessive -
indicating either:

- double counting of local traffic due to the location

of the station;

- recording of construction venicles; or

- arithmetical error.



75

Table IV-8 presents classification counts obtained by
MOW/R for the years 1983 to 1985 in the SPRP area. Annexes 4,
5, aﬁd 6 present MOW/R sample forms, all pertaining to a 12
hour classification on a seven day basis.

In analyzing the presented Table IV-8, it is found that:

- there are gaps in the series of counting periods;
thus, it is not easy to fprecast traffic or notice
any change in traffic volumes.

- there are some traffic increases with high
percentages of chanye. The possibility of local or
construction traffic could support tnese phenomena.

However, in referring to Annex 4, one can easily notice
(a) the inconsistencies of taking counts, and (b) the
dramatic traffic volume increases or cdecreases which range
from a traffic increase of 236.67% to a decrease of 69.19%.

The transport economist concludes that the available
MOW/R traffic volume data is inconsistent; unadjusted; and,
therefore, meaningless for any use for projection purposes;
trend analysis or establishment of traffic patterns in various

routes.
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TABLE 1V-8 TRAFFIC COUNTS DATA
JANUARY AND JUNE, 1983 TO 19851]

1983 1984 1985 $ CHANGE
LOCATION aantl  Jun JAN  JuN  JaN Jun?! 1984 - 19853
Moyeni - 157 - 525 385 = -
Mt. Moorosi - - 295 281 311 - + 5.42
Mphaki - 39 53 41 W1 - + 9¢.57
whitenill - 118 57 58 62 - + 8.77
Mphita - 71 99 - 133 - + 34.34
viaterfall - 48 38 55 54 = + 42,11
Source: Mvi/Roads, Maseru

1] Classification counts; on a 12 hr basis; 7 day/week; Jan to June

and pertains to daily averages of unadjusted traffic volumes

2] Data not yet compiled

3] January 1983 to January 1984
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The 1985 (January) vehicle mix percentage, according to MOW/Roads

classification counts, is presented in the tabulation that follows:

LOCATION v [ BUS HV-2 HV-3 TOTAL %
Moyeni 14 71 5 9 1 160
Mt. Moorosi 11 61 11 16 1 100
Mphaki 51 21 4 22 2 100
Whitenill 65 13 2 18 2 14y
Mphiti 64 17 3 15 1 10¢
waterfallll 12 61 6 20 - 160

Source: Compiled from MOW/R data

Note: LV = Light Venicle, includes passenger car and landrover
MV = Medium Vehicle, includes pickup ana van
Bus = includes combis
HV-2 = Heavy Vehicle, 2 axle trucks
HV-3 = Heavy Vehicle, 3 or more axle trucks
1] Pertains to May 1984 mix since the 1985 data for this station was

not available.
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(ii) oOther Sources of Traffic

It is felt that it is not of any use to anyone to
present the Louis Berger feasibility study coﬁnts or anv other
data and to compare with the available data obtained by
MOW/R. The feasibility's traffic counts have been analyzed

and comrended in other evaluations.

(iii) SPRPA Traffic Counts

For the purpose of traffic analysis, it is preferable to
analyze the SPRPA classification counts rather than those
shown in the Socio-economic Basaline Impact Study of July
1985, This is because the SPRPA counts cover a wider variety
of vehicles by type of ownership and wers taken on a six cay
basis; thus presenting a more realistic picture of the area.

The SPRPA undertook some traffic counts between February
14, 1985 and February 20, 1985 at the request of MOW/R. The
traffic survey was conducted between Km 0 + UU¢ at Quthing and
Km 42 + ¢0¢ at Mt. Moorosi. The time of the survey was 9700
hrs to 1630 hrs, 6 days excluding Sunday. Sta;ion locations
were:

- Quthing Junction

- Fort Hartley

- Cutting Camp

- Mt. Moorosi village

r Km 42
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All vehicles were counted in both directions at each
locati.n and were categorized as follows:

- cars

- pickups and light vehicles

- single axle trucks

- double axle trucks

- horse and trailer (wagon)
- truck and trailers

- buses

- taxis

- other equipment

Each category was divided into private, government and
SPRPA vehicles. Tne average daily traffic in both directions;
horse and trailer, government and SPRPA vehicles excluded,
appears in the tabulation that follows. The traffic is

unadjusted for any seasoned variations.

AVERAGE DAILY TRAFFIC

LOCATION CARS P/U BUS TAXI TRUCKS TOTAL
Kn 8 + Wou 7 3y 3 4 .7 51
Ft. Hartley 5 24 4 15 9 57
Cutt. Camp 5 22 5 10 9 51
Mt. Moorosi 6 27 S 15 14 67
Km 42 + 000 6 31 5 16 13 73

Source: SPRPA, Mt. doorosi
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The overall vehicle mix percentage distribution is as

follows:
Km @ + 04y Light Vehicles: 8u% Heavy Vehicles: 2¢%
Ft. Hartley Light vehicles: 77% Heavy Vehicles: 23%
Cutt, Camp Light vehicles: 73% Heavy Vehicles: 27%
Mt. Moorosi Light Vehilces: 72% Heavy Vehicles: 28%
Km 42 + Gow Light Vehicles  75% . Heavy Vehicles: 25%

It appears that the light to heavy venhicle ratio is 3

to 1,

(iv) Personal Traffic Observations

The Transport Economist had tne oFportunity between
November 11 to 15, 1985 to travel in the project area and to
also ubserve traffic patterns along the ssgment between
Quthing and (acha's Nek.

Observed overall average operating speeds on the road are

as follows:

Passenger car: 75 - 85 Km/hr
Pickup & van: 55 - 65 Km/hr
Cambi: 49 < 50 Km/hr
Bus: 49 - 45 Km/hr
Truck: 45 - 55 Km/hr

The majority of the traffic consists of pickups, taxis and

vans folloved by the two and three axle trucks in the ratio of
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3 to 1 in favor of the light vehicle. Asout 3¢~35 percent éf
.the heavy vehicles and abéut iSrZ@ percent of the lignt
vehicles bear RSA license plates, Loading factor was observed
to be poor and it is believed that there is a one way full
load destination with an empty return trip; i.e., load factor
of 50 percent. The road surface type and cordition is '
adeguate for all vehicle tYpes. Actually, with the available
amount of traffic, any higher standard of road is not
warranted. Heavier traffic is noticed aroﬁnd the towns and
marketing centers. Apart from these, limited long distance
traffic exists and is dominated by foreign licensed vehicles.
Traffic is someshow polarized between Qacha's Mek and Quthing.
Finally, one of the reasons that ths MOW/R classification
counts appear higher is because they trap construction and
government (military) venicles and local traffic as well.
This type of traffic should be excluded from any counting

system because it is occasional or temporal.
Findings

a. Road Inventory

In 1983 an inventory effort was started in MOW. Since
then, a total of only 60 kms of road south and 1¢¢ km north of
Maseru were inventoried. Any other road inventory thch

exists has been recorded by individual consulting firms.
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b. Vehicular Characteristicé

Very limited or incomplete information on the regional
- and local level exist. Data of the project area incorporated
in the SPR Socio-econoﬁic Baseline and Preliminary Analysis of

1985 are limited and based on a two day count,

€. Vehicle Operating Costs/DLs

At present, there is no realistic VOC development in
Lesotho. Several studies performed have used the method of
extrapolating previous VOC data assuming a 1¢ or 15 percent
growth rate factor per annum. This procedure is not correct
because it underestimates or overestimates any resulting users
benefits. Consequently, any economic evaluation criteria
presented, such as IRR, is questionable. In Lesotho, VOC has
never been developed to reflect running and overall cost/speed
relationships by venicle type and category on various road

surface, type and concdition.

d. Valus of Time for Vehicles
This parameter has not been assessed within the recent
years, and rightfully so, because inputs mainly derive from

the VOC development.
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e. Value of Travel Time

The value of travel time on an hourly and kilomgterage
cost ‘basis by vehicle type and category for various surface
types and conéitions has not been developed in Lesotho wiﬁhin

recent years.

f. Traffic Volumes
" Presently, no systematic traffic counting is performed in

Lesotho. Although counts, both classification and automatic,
are taken by the MOW/R twice a year (May and September on a
two day and a seven day basis) the collected data are not
properly expanded to reflect:

- seagonal fluctuations

" cenversion of coverage count from 12 hrs to 24 hrs

- computation of hourly and daily factors

- translation of all ADT figures to AADT

- dissaggregation of local and long distance traffic

- expansion to reflect AADTs

- disaggregation of military and construction vehicles

g. The 0ld Road Situation

People on th2 old road from Mt. Moorosi to Mphaki, which
has been bypassed are estimated to be in the number of 12,000
to 15,0Us, seriously lack transport and feel isolated. They
were already established in their locality and at present they

are on their own. Unfortunately, the transport economist, due
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to time constraints, did no; have the chancé to visig that
area. However, several interviews made in the Mphaki areé,
confirm the aforementioned.

The advantages of the bypass in terms of travel time
savings and construction cost increase due to the terrain are
understandable. However, there are social issues that have to
be considerad. Norinally, these are evaluated by the prccess
of comparing costs/benefits over a period of.20 years - taking
into consideration the economic potential; induced and
diverted traffic; social aspects; etc. Any evaluation, if
made on a simple cost savings basis, possibly might create an

acverse situation in the long run.

h. Political Consicerations

Depencency upon goods and services coming in from KSA to
Lesotho via the Qacha's Nek border continues and perhaps it
will continue in tne future. There is also the possibility
tnat tne border will close to commercial traffic. In either
case, a road will be reyuired and there is one. It is
noteworthy to mention, that if the border closes, traffic most
likely will be reduced by 15 to 20% since this represents RSA
license plataes. However, tnis percentage will be
automatically substituted by Lesotho vehicles in order to meet

the demand.
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Recommendat ions

a. . Road Inventory
Approériate action shoulu be taken to gather complete

information for the project area network.

b. Vehicle Characteristics

. The usefulness of these type of data required for VCC
development, projections, etc, is significant. It is
suggested that MOW/R ccordinate activity with the Traffic
Dept., to gatner more useful statistical data and MOw/R carry
out several surveys to determine L/F (load factor); ownership
patterns; kilometers travelled per annum; tire life; pperating

speads, etc.

c. VOC/DLs

Hign priority should be given to tne development of the
finmancial and economic VOC for all types of vehicles utilized
in Lesotho with cost/speed relationships on all types of road
surfaces and conaitions. The VOC should be developed to also
represent regional costs. Concerning the DL factors for
sub-stancard surface conditions, development of those that

apply to the project road conditions is recommended.
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d. Value of Time for Vehicles and Passengers and Tfavel Time
Costs
"It is recommended that these parameters be developed

after the voC developinent.

e. Traffic Counts

It is suggested that the guidelines of the 1983 BCECM be
followed methodogically and on a consistent basis with efforts
to trap seasonal variations of traffic throughout the
country. The traffic data should be expandad to represent
adjusted AADT.

Over the past decade, the importance of traffic
management has significantly increased as it has been
recognized that many transport problems can be resolvéd
without large-scale investment in transport infrastructure.
The approach to planning transport improvements which has
evolved is management-intensive rather than capital-intensive,
with one of the principal objectives being to reduce
inefficiencies in the transport system. Traffic management
achieves this through the planning, design, implementation,
maintenance and monitoring of physical and policy measures
which promote the efficient and safe flow of passengers and
goods.

Finally, in addition to traffic volume data collection,
traffic generating data: such as demographic characteristics,

GLUP (Gross Domestic Procduct), income and income distribution,
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passenger and freight costs and similar information on other
competing modes of transport should be gathered. This is
essential for the purpose of projections and planning, both in

the project area and countrywide.

f. Old Road Situation

Measures should be taken to support the population served
by the old road by maintaining it to the same standard as it
was maintained before tne Cut-off was built. The population
along the old road should be included in any future integrated

development program in the project area.

g. Future Development

The evaluation team suggests that upgrading or improving
an existing road does not necessarily mean that econcmic
development will occur. Road rehabilitation or improvement is
a prerequisite for development but a further iqyestment is

required to generate economic and social activity and

prosperity.

h. Political Considerations

The evaluaticn team believes that the existing road will
be sufficient to accomodate traffic demands provided it is
well maintainea in its current condition. Further upyrading
of the various project road seyments should be undertaken only

wnen traffic volumes increase on those seqgments.
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13, Lessons Learned

Any feasibility study must be updated before project
implementation by repeating the same methodology and evaluation
criteria. Specifically the 1978 feasibility study should haQe been
updated before the project was finally implemented., This updating
procedure can be done by establishing homogenous link sections and,
for each of these sections, comparing the feasibility of
rehabilitating the existing gravel road link to an improved gravel
condition versus the realignment of that section. Such a study
upcate is also warranted when budget considerations indicate the

nead to develop a time-staged solution.

Transport Investment and Impact Analysis

l. General

We all know that statistical information is moderately
reliable at best, frequently unreliable and often unavailable.
Population estimates for countries have been known to be inaccurate
by as much as 50 percent, and estimates for local areas are
generally less accurate than for countries. Data on freight rates,
costs of transport ané the profitability of agriculture are often
poor or even unkown.,

Statistical limitations raise two problems., The first is how
to remedy them and obtain better statistical data and the second is
how to adapt the study undertaken to take account of the

statistical limitation.
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Fundamentally for the impact studies, the fol;owiﬁg three
profiles need to be established:

] economic

- social

- traffic
Baseline data to be collected before and after project completion
should be identical; this is required for cocmparison purposes.
Annex 7 presents suggested guidelines for impact studies'
quantifiable benefits; with an assessment on time value for
vehicles and passengers.

What is actually needed is a limited Agricultural and Traffic
survey to be carried out iﬁ the area of influence and along the
road vicinity -~ in addition to the collection of the required
socio-economic statistic. These could be performed on a sampling

method provided the "universe" is known.

2, Baseline Study and Preliminary Impact Analysis, 1985

The Socio-Econcmic Baseline Study and Preliminary Imgact
Analysis on the SPR is of dubious value from the transportation
economics point of view as far as the Guantifiable benefits are
concerned. The cquantifiable benefits are not assessed in monetary
terms; i.e. travel time savings; trip cost; freight and passenger
rates, etc. Comparisons are made of an improved link with another
segment of the road where no improvements have started. Each road
segment has different traffic, economic, development and social

Characteristics; it is misleading to .nake conparisons on
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eterogenous links having different characteristics, The following

comments can be made about the traffic volumes in the Baseline

Study:

(i) Traffic analysis is insufficient and some vital important
transport quantifiable benefits are assessed cn the sole basis
of visual boservation; i.e., vehicle load capacities,
passengers carried, and cargo type. A two day, 12 hr
unagjusted traffic count does not represent the actual picture
of traffic in the area.

(ii) Traffic volumes include project construction vehicles
that should be excluded from the survey. Such road building
equipment are on the road cnly for a specific reason andg

time. SPRPA vehicles do not represent any generated economic
activity in the area.

(iii) 1t is misleading to compare traffic volumes recorded
during the two day, 12 hr survey with those of 1973 and 1977
conducted by MOV/R because in the earlier period there were no

SPRPA vehicles,

Premature Appraisal Overview

A transport infrastructure is usually a prerequisite - though

by no neans a guarantee - of economic growth. In evaluating the

impact of transport investment associated with development, there

is a serious problem in distinguishing benefits attributable to

other inputs or the normal growth that would occur without any roac

improvement,



9l

The fact that more traffic was recorded in the Baseiine Study
in 1973 or 1977, with or without the SPRPA construction vehicles or
a éhange noticed in lifestyle, does not necessarily mean that such
an increase or change is solely attributable to the road
improvement itself., A normal growth takes place everywhere
irrespective of an all weather road or a paved road. Therefore, no
conclusions can be mace unless complete data are gathered and
evaluated; a survey performed; and kenefits attributable to normal
growth are disagygregated from those attributable directly to road
improvement. At present, the beneficiaries of the road in monetary

terms are primarily the operators and commuters.

4, Recommendations

a. Baseline Survey

(i) A systematic sccio-economic survey should be conducted
and substantiated with a limited traffic and agricultural
survey to incluce all parameters required with specific
empnasis on the quantifiable transport benefits. The baseline
survey team should include an econcmist besides the
socioleyist or ahtnropologist. The disciplines differ; thus

results will obviously differ.
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(ii)  All quantitative transport related benefits‘(travel
time savings; trip cost; freight rates, etc) should be

quantified,
]

(iii) Comparison of improved links should be made only on the
basis of the "before" and "now-improved" case and most

importantly on the same link.

(iv) Traffic volumes should be analyzed over an extended
period of time. This might be possible using MOW provided
automatic counters. Furthermore, USAID should explorea the
possibility of building the MCti/Road traffic institution
mangement; an essential parameter for short and long term
transport investment planning. while this is expensive, in

the end it will be more expensive if it is not done.

(v) Decice on a methodological approach to be followed by

first performing pilot surveys in the road area.

(vi)  Annex 7 presents suggested guidelines for assessment of
passenger trip cost and value of time for botn vehicles and

passengers.



93

cC. Economic Evaluaticn Parameters

Main baseline sectoral data consist of road inventoiy; vehicle
operating cost and DLs; vehicluar characteristics; time value costs for
passengers and vehicles; trip costs and traffic volumes. Develcpment and
availability of thesé parameters will contribute to the economic
assessment of a feasibility study; feeder rcad study; rocad improvement

and upyrading and will be an input to impact analysis studies.
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v. SOCIAL ASPECTS AND SOCIAL IMPACT

A. Introduction

As stated, earlier in this report, the original motivation for
USAID to undertake the SPRP was in response to GOL stated socio-political

needs of the country and its southern region,

In responding to the need for the SPR, USAID stated in the logfrare
of the SKR project paper two social goals of tne SPR:
1. facilitation of economic cdevelopmant, and

2, national economic integration.

The first External Evaluation* states that "social benefits are the

Primary raison g'etre of road construction" and that these social

benefits "cannot be assured by contract but instead depend upon responses
of the general society and economy", It suggests therefore, that
"evaluations must focus ucon original assumptions, provision for goal
realization, and procedures for measuring changes that occur 1n response

to new or improved roacs", (p. 67).

While the current study concurs with the above analysis of tne

justification for roads and the non contractual nature of. tha relation of

* External Evaluation; Soutnern Perimater Road Project, 1983.
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social benefits to road construction, it must take issue with tne last
commancment as to the need for "procedures for measuring changes that

cccur in response to new or improved roads".

Roads take a long time to build; as of this date the new SPR, begun
in May of 1481, is approximately 85 km long and it is projectad that
completion of tne road to its originally planned goal would not take

place before 1994. .

It is simplistic to assume that in such periods-of time no otner
factors will exert a stimulus to social chanye 1n the area, either
relnforcing, or counteracting the influence of the road. In a scientific
experiment, it is customary wnen stating conclusions, to add the caution:
"otner tnings being equal"™ - meaning, other conditions remaining |
constant. The proolem with trying to analyze social experiments (and the
introauction of a means of improved transport is surely a social
experiment) as though they were scientific ones, is that the one thing
thnat is certain in a situation involving groups of people is that "other
thirgs" are not é;ing to remain constant. In the area of the SPR, for
example, tne entire construction period was coincident witn a peried of
severe drougiit in Lesotho. It was also a time of cecreasing opportunity
for young men to work in the mines of RSA, a major source of income in
Lesotho and in the SPR area (See table V-1 p. 1luB8). It has also been a
tiure of proliteration of youny landless families. (Indeea, it nas been a

time ana a cause of Creating new landless families, since now, wnen land

for rew allocation is practically non-existent, the road is torcing
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Specific methodology for data collectlon depended heav1ly (dur1ng

the four days of field work) on "observatlons, experlence, and 1nterv1ews

along the road", a method which Gay reports was her "most obvious source

of evidence for the impact of the Southern Perimeter Road“ (. 40).

Additionally, interviews were held in Maseru with GUL personnel and

others directly concerned with development of the SPR area and/or social

develorment in general, and literature relatad to the SPR project and to

tne sccial situation and socio-econcmic developrent in Lesotno was

exanined (see list of persons contacted, and Annex 1 for bibliography).

Socio-iiconcaic Develouirent in its Setting

1. Changing Settlewent Pattern

The area of the SPR is one of rugged mountain terrain, and
limited arable land. accorodating to these conditions the
traditional settlement pattern is of villages built on hill tops,
or steep mountain slopes. The villages of today are made of
clusters of houses which include mixtures of variations of the
traditional rondavel or.sguare one room houses with mud/dung walls
and thatched roofs and more mocern rectangular buildings witn
galvanized metal roofs and walls of cement blocks, bricks, or
stones. One or more kraals (for stock of different types) may be
included in any house cluster.

While most villages along the SPR are still of this type, some

few new sattlairents may now be seen lining the road.

Provious Page Blank
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.

Farm lands, now largely uncultivated as yearé of drouéht have
discouraged their cultivation - include.the'relatiyeiy flatter
areas and gentler slopes around the villages. They were
customarily reacned either by foot or, in this century, by horse.
Although tne SPR was designed for motorized transport, it is
noticeable that one use of the road is to facilitate travel by foot
and on horseback. It is also used as the path for occasional pack
carrying donkeys.

Cattle can be seen grazing anywnere on the hillsides, along
tne road, and between the houses - although we are informsd that
the major part of the national herd is graéing in the mountains at
this time of year (late spriﬁg). The few cows Kept nezar the homes
should be those used to provide the family with daily milk.

Flocks of sneep and goats can be seen anywhere - herded
usually by pairs of boys or sometimes by old men. Indeed, for the
shepneras, life is transhumant, in accordance with the neads of
their animals. Summers are spent in the mountains and winters near
the family village.

In traditional society boys passed through tne stages of life
with a groups of agemates, and although the systems of age grades
has cied cut, retention of the herding role for boys must have some
effect on their preparation for mannood. One, of course, is the
emphasis on life being with mates rather than with families. 1In
the modern setting this has probably mace it easier for them to
accept life as migrant mine workers in the company of men and away

fron families.
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An unfortunate consequence - a constraint on development, both
for individual and nation - is thé exﬁent to which herd boys have
been cut off from formal schooling, thus hurting their chances at
skilled jobs in tne modern sector. But they must be skilled with
animals - something that could be put to use by incorporating them
into grazing schemes.

A potential harmful effect of the new road relates to the
12-15 thousand people served by the old road between Mt. Moorosi
and rpnaki. The new road bypasses the old one ané shoula the old
road not be maintainad a great“number of people could become more

isolated than ever.

2. Social Organization

a, The State

A factor often cited both as justification for tne
political goal of the SPR (national unity) and as a positive
trait for development is that the Basotho are one people.
Although originally moulced from rmany tribes, the current
Basotno people nave been a single tribe since thé common
threat of Zulu and/or White settler conyuest brought them
together organized into a kingdon througn a series of chiefs
and subchieEs. This is still the political structure of the
nation. Everycne is part of the nation as his/her maximally
extenced family, and as the head of the nation the King
derives his rightful authority as the head of this great

family.’
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'b. “The Family

In the tradition of herding peoples, the Basotho are
patrilineal, patrilocal and partiarchal. For rural families,
at least, it is still true that at marriage a girl enters her
husband's family, and indeed the new couple do not usually
start life in tneir own home, Today, tnis period of life in
her husband's family's home may be extended for a bride as her
husband goes off to work in the mines of RSA. One such yourg
wife, interviewed at the home of her mother, whom she was
visiting after rer monthly trip to the cnild health clinic,
described how she worked on the farm of her husband's father,
tnat sne thcught tne family's cnly income came from
remittances from her husband :nd tnat she hadn't seen her
husvand since the baby she neld, ana who apgeared to be about
si1x mcntns old, had been porn. She also said she hoped he
would continue to work in the mines, so she could still get
nis remittance. .A secona young morther, interviewed at ner
nuspbanc's fatner's home, reportec tnat her present poverty was
due to her husband having bzen excluaea from mine work pecause
he had overstayed his leave when on a visit ncme ne discovered
his two cnildren to be sick. She looked forward to his
returning to tne mines after his long period of seclusi;n
would end.

It is reported that working in the mines has suited the
Basotho traditional "natural® family planning pattern very
well, A Masoto man is supposed to refrain from intercourse

with a pregnant or lactating wife - and the two year contract
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in the mines, often timed to begin after the birth of a child =
allowed for easy compliance with the rules of abstinance. It
can be anticipated that one social impact of a road which
enables men to return home at much shorter intervals than
previously, may be to contribute to increase 1in family size-
or at least in number of children per woman., (Number of
children per woman is responsible for total Fopulation, if
not,.in tne case of polygyny families, total family size.)
Since in its Third Five Year Development Plan 1Y84-1985 the
GOL states its committment to population managewent, (p. 334)
it might want to prepare for this possible road influenced
change.

Although polygyny is still allowed and practiced under
customary law, it is dying out* and this puts pressure 6n a
couple to resume sexual relations mucn sooner after tne birth
of a child,

Althougn working in the mines gives a man money tnat
could be invested in develcpment it does not necassarily give
him the necessary skills. His wife 1s more likely to have
education than he, but his much nigner earnings probably
reinforces his authority in the family, whether at nome or
abroad. This conflict between education and authority may act

as a general constraint on development in Lesotho and

Probably at least vartly influenced by the near impossibility of
getring new farin plots allccatea for a second wifa.
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emphasizes the need to iAcréasé.educaticn of boys, as well as
economic opportunities for women, »
The table reprinted on p. 1l¥8 shous various:sources pf
income for families in the SPR project area. Ret;il trace,
the highest earner, is engaged in by both women and men, but

high earning shopkeepers tend to be men and small scale food

sellers tend to be women.

Adgriculture

Agricultural production, technology and inputs are discussed

in tne economic section of this report. Many otner factors related

to agriculture and its cevelogment remain to be discussed, as for

exanple lanc tenure.

a. Land Tenure

Traditional Basotno land tenure was based on the premise
that all land in the ccuntry belonged to tne people of the
Basotno nation tnrough their chiefs. Marrieo imen could apply
for land to their local chief - first for nomesteads and, as
family size justified, for food production. Land thus
allocated usually thres fielés, cne for each major crop
(sorghum, maize, wheat) - was tenurable by a man as long as he
cultivated it. In effect, he could count on security of
tenure and - during the cultivating season - exclusitivity of
tenure. After the annual crop was harvested, however, all
land was opened to communal grazing by stock returning from

sunter pasture 1n tne sountains, (In winter, trozen soil
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prohibits grazing in ﬁhe mountains). This praétice of turning
cropland to communal grazing deprives the soil of nutrition
since the stock grazes on the crop residue were the cattle
dung left to fertilize the field it should compensate for loss
of stover, but dung is collected for use in house building,
floor polisning and fuel. With the increase of modern houses
and paraffin stoves that seems to follow road improvement,
there may ke less need for dung in the hoxe.

As population in Lesotno increasea, less land was
availaole for new allocations, leading to an ever increasing
population of lanuless people 1in the rural areas. For
lananolcers, fields nad bécane increasingly smaller and more
fragmented. At the same time, men began to leave hoire to work
in tne mines of Soutn Africa, leaving allocated land in the
care ot a wife wnho perhaps could not work it fully alone. At
this time tne trauitional system of share partnership
(seanlclo) - wnich had developed as men with oxen ware invited
to work tne land of men witn none for a half share of the crop
- was adapted to neet the recuirement that land ﬁust not be
left unused. This share partnersnip became a way for tne
landless members of a community to engage in farming., OCr
perhaps a man with oxen, even though he had not land of his
own, would be enabled to increase nis area of land use by
share cropping the land of cne, or several farmers who had no

oxen.
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Tcday men with tractors use this method of seéhlolo for
greatly increasing the amcunt of land they cultivate, thus; bf
extensive share cropping, manipulating the traditional
egalitarian land tenure system to acquire rights to land, and
conseqguent wealth.

Recently a GOL Land Act (1Y79) gave permanent tenure, -
but not the right to sell to landholders. Land may cnly be
taken from landholcers if it is needed for national
dgevelopment, sucn as road building. This Land Act was
designed to decrease fragmentation ano, by securing tenure, to
encourage investment in agriculture.

b, Cattle Complax '

Paralleling share gartnership of fields is the
traditional practice of cattle lendiny (matisa). A man with
many animals may "lena" sote to another who has none or few.
The borrower cares for them in return for their milk, dung and
WOork. The owner tnus can build up nis/her nerd*, and
tnerefore his prestige, beyond his cwn cavacity to graze and

care for his stock.

Among cattle complex cultures, prestige comes from numbers, not
guality, of cattle.
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This tradition, of course, increases the overgrazing said
to be responsible for much of the extreme erosion of Lesotho,
including the area of the SPR. The practice of matisa also
defeats destockiny schemes since a manber of such a scherne may
"lena" his extra cattle to a partner in an area not subject to
destocking rules, rather tnan to reduce the size of his herd
by sale of cows, as is the intent of destocking schemes,

It is said that historically one source.of cattle
ownersnip was the income earned by migrants to South Africa.
It is to be noped that excess income brougnt to the SPR area
by increased economic opportunity afforded by the road will
not further increass the nunbers of inferior cattle,

It is reported that farmers in the area have been even
more reluctant to sell norses tnan cows. This is possibly
related to tne fact that norse ownersnip seems to convey even
higner prestige than coes cwnersnip of tne more traagitional
cattle. (In bride price paymrents - now more often paid.in
casn than cows - one horse has tne value of two cows.) It is
also notable in tne SPR area that people tend their norses
more carefully tnan they do their cows. Despite this, we have
bean told that, whereas earlier attempts to get horse owners
to sell excess horses nad failed, they have begun to respond
to efforts to sell aminals to tne @battoir for horse meat, and

of course, the good road to Maseru facilitates this.
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The Berger report expressed the thought that with a good
road, vehicles might replace cattle as Prestige possessions.
According to Gay, "investment in retail trade has come to
replace investment in cattle for many people" (p. 9u).

If this is true it signifies a grand scale culture change
- that of prestige coming from money rather tnan animals,
(Gay's table of income sources in the SPR area reprinted here
on p. 108 shows that by far the ¢greatest incore earner is
retail trade, an average of M367/ronth as co&pared to the
second highest earnings from truck, taxi, etc M154.25 and the
tnira - but by far the most nu&erous - wages of migrant men
}113.54.)

For sheep and goats the major industry in ﬁhe SPR area is
the salling of wool and ironair and the extent of these sales
is incicated by the numder of rosdsice woolsneds, some

seaningly new, and opa2ned in relation to the new road.

Resistance to recucing herd size oy large nerd owners is due to
their prestige value citsc in an earlier discussion of the "cattle
complex", Information concerning the persistence of tne cattle
complex in Lesotho is contradictory.
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It must be noted that one very busy woolshed visited by
our team sociolcgist located near the old road was in danger
of being cut off when the new road's planned bypass reached
the area. At tne time of cur visit ths shed's record keeper
expressed to us her fear that tha shed's long history of
successful operation (from 1966) would end snould no provision
be made for a branch road from the bypass to the shed. As of
tnis cate, project management nas made tnhe dgcision to
incorporate such an access road in their plans.

Tnat tne sale of wool and mcnair is important in the area
served by the SPR is attested to in the following table wnicn
snows it to oe the tnird most common source of family income,

after only migrant men's wages and sale of beer.

C. Agricultural Development

According to interviews with government personnel, the
GOL has cemonstrated its eagerness to use the SPR to increasa
services to farmers. As the road extends, extension agents
are proviced to new areas. The reasoning has ceen that the
main constraint to agricultural development in the SPR nas
oeen tne difficulty of getting marketable produce from
inaccessible farms to markets. Now that farmers can see that
tnis constraint has been overcome by the road, the government
anticipates that they will be motivated to return to farming,
and the extension agents should be there to instruct such

farrers’ in tne use of new tachnologies, improved seads, etc.



108

TABLE V-1 REPORTED MONTHLY INCCOME BY SOURCE:
MEAN PER HOUSEHOLD AND PERCENT OF HOUSEROLDS RLPCKTING EACH SCURCE
(in Maloti)

Mean computed Number of Mean computed

for all househclds  for tnose

housenolds reporting reporting
Source of Income interviewed this sourca this source
vages of migrant men 62.16 369 113,54
wages of migrant women 1.99 19 67.95
wages of men working Lesotho 11.13 68 116.56
wages OL women worxkiny Lasotho 7.06 52 91.25
earnings from house builaing 2.43 28 58.57
earnings rrom truck, taxi etc 91 4 - 154,25
plece .Joos 2.16 45 32.58
earnings frem ox teanm .43 3 7.33
sale of livestcck 2.84 61 3l.61
sale of wool or mchair 3.64 114 18.02
sale of cnickens,eggs 1.84 50 24.98
sale of creps 1.74 56 21,52
earnings frem own cafe or shop 22,19 4] 367,069
re-cale of fruit, vecetables Al 71 28.18
sale of bear 8.44 236 ' 24.19
sale of hancicrafts 5.74 46 84.57
fcca-fer-work projects .62 64 6.56
pension or insurance 2,69 29 87.94
"nelp" from friends 1.28 51 16,98
otner sources 1.83 23 44,25
MEAN FOR ALL SOURCES 141.85 659 _ -——

Source: Gay, Judith. Southern Perimeter Road, 1985, Table 2.14, p. 73.

At tne same timve, Co-op Lesotho Ltd. has opened branches as
demand in an area sugyests that a ncw brancn would be cost
effective, Previously tnere were many areas in the southern
region not served by the SPR that the Co-op would not sarve,
since cost to maintain its celivery vehicles serving that
area, dge to the bad road, proved to be more than any profits

earned.  Tocay there are fifteen branches in the area of the
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road - a geod proportion of the 56 country-wide. Co-op
kesotho Ltd. is a parastatal organization in which the GoL
invests and it is expected to make a profit,

The GOL has bteen using tne Co-op as a channel for helping
individual farmers - for example the fund Self Sufficiency
Program througn'which the government assists individual
farmers to acquire such inputs as fertilizers and seeads, but
also building materials and foodstuffs. The GOL has also
Given grants in the SPR area for developing warehouses and
transport facilities.

There is evicence, by change in Co-op membership - still
predominantly wemen, but with a steadily increasing number of
men - that with tne road induced improvement in income
potential, agriculture in the SPR area is absorbing ﬂen'wno
can no longer (or do not desire to) emigrate to the RSA.

Although the Co-op 1s a farmer-memcershnip organization,
it serves non-memers as well, at a slightly higher price, and
it is likely that a researcher, wanting to find iiow farmers
spend tneir money could use the records of the Co-op stores as
one relianle source of information. As of now, the
indications are tnat they buy machinery to replace animals for
WOrk, wneelbarrows rather than donkeys for cartage of supplies
to the field and of crops to the purchase point, for example.

A Co-op service that secms cesigned to encourage large
scale farming is the dispatching, at no cost to producers, of
a suitably sized truck to Pick up produce whenever there is

enough produce at one place to fill the truck.
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And it seems where there is a way, there is a will. Our
team sociologist was able to visit two large private irrigated
. vegetable farms near Mt. Moorosi, initiated by private
entreprenaurs, Of particular interest was one started as a
co-cp by a pair of partners - Mr. Joseph Ranthiane and Mr. S.
Albert Nzeku of Ha Koali village - with six interested
neiynooriny farmers whose lands adjoinad their cwn. ‘The
group, naving borrowed money from the Agricultural Development
Bank, and witn tne aid of thirtesn permanent field hands (all
men) ana the occasional services of 39 casual lacorers (all
women), were cultivating 12 1/2 hectares of mixea vegetables
and grains witn overhead 1rrigation equipment purchased in
Bloemfontein, RSA, and water pumpsd from the bordering Orange
River, Although the first harvest is still awaited, it is
clear to any observer that the vegetables, particularly
caobagés, are flourishing. Lnouyh adjoining farmers to
increase the co-op area to forty-one nectares are waiting to
join. The present wremvers are equally eacer to extend the
irrigatea area, tne only constraint being the refusal of the
Agricultural Cevelopment Bank to extend furtner loans while
- one is outstanding.

The bank estimates that the loan can be paid with the
incoire from four successive harvests, counting on three
harvest of vegetables in a year. It is interesting to note
that teff, a food grain in Ethopia, is grown on this farm as a

focder crop.
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In three other situations we heard of people waiting for
loans from the ADB ~ one a professional in the Ministry of
Agriculture, who, despite his salary and expertise (he had
stpdied dryland farming overseas), nhas not been able to meet
the Cank's requirements. ke has family land, but in Lesotho
land cannot be used as security for a loan. Nor can
comrercial banks make loans for agriculture, This difficuléy
An financing would appear to be a constraint on private
agricultural development. There is, however; at least one
other GCL source of capital for would be intensive vegetable
and fruit growers. The Masoto Canners, a parastatal company,
will extend cracit to farmers who agree to grow produce for
tne cannery. Currently they are looking for groups St farmers
wno will plant fruit trees. USAID provides creait to farmers
tarough its support of two projects - the Long Distance
Teaching Center and tne Lesotho Cooperative Credit Union

League.

d. Recommendations
It is recomnended that credit be made available fof
farmers wno can demonstrate their ability for intensive casn
crop production.
One way to attain such production is through irrigation.
t is recomrendsd that various' types of irrigation other than
pumping water from the area be tried in appropriate

circunstances., For exanmple:
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l. Mountain springs could provide water to successive fields
down-hill from the spring (possibly a series of terraces)
using bnly the energy of gravity and simple pipes 02 furrows.
(An ideal, cost free, pipe can be mace from bampoo. Pernaps a
project to see whether bamboo could grow in the SPRP area
would be feasible,)

2. Fruit trees grow well witn drip irrigation.

3. Pernaps in the cold climate of the mountain regions, the
near desert conditions dew irrigation could be used to grow

fruit trees.

4. Cansumdtion and Consuter Goods

Taple 2 (p. 113) lists consumar gooas by freguercy of sale,
available 1n snops in various areas related to tne SPR ana compares
tneir pricas 1n these locations with the prices in Maseru. Tnis
list consists of sxall items of wnat mignt be termsd - exclusive of
tne last 4 - items of cay-to-day necessity.

Two obviously freguent consumer goods are not mentioned in the
charts, Cne is beer, widely consumad, whether modern or
traditional; (as indicated by Gay's information about numbers of
women engagea in tne sale of each (Table V-1, p. lv8) and the otner
is soft drinks - as indicated in the enormous numbar of discarded
cans visible tnroughout the area,

In addition to the items mentioned in the tables reprcducead
above, in all areas visited in the course of our field work, team

TaLeLs NOLteu that Jost or we population was well dressed in new
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TABLE V-2  AVERAGE PRICES FOR COMMON CONSUMER GOODS LY ROAD ZONE

In Maloti
SPRPA Quthing Middle
No of Shops Q ~ Mpnaki old+fedr - Section Yacha's Nek Maseru
Selling ltem Item Unit Size . 8 Shops 13 Shops 13 Shops 8 shops 5 shops
M ‘ M M M M
47 Sugar 1 kg 1.19 1.156 1.25 1.19 1.u0
47 Milk Longlife 5 1t 1.17 1.20 1.32 1.27 1.00
47 Powdered Soap 159 gms 1.08 1.47 1.23 1.20 1.00
47 Candles pkt of 6 1.16 1.13 1.24 1.07 1.09
46 Maide Meal 25 kg 1.17 1.13 1.24 1.17 1.00
46 " Salt SUU gms .89 .89 1.11 1.12 1.00
46 Fat/oil 125 gms 1.16 1.23 1.36 1.31 1l.09
46 Tinned fish 155 yms 1.9 1.12 1.26 1.17 1.00
46 . Sunlight Soap 125 gms 1l.pl .84 .9y .89 l.vy
45 Coffee 62.5yms 1.13 1.22 1.11 1.33 1.0y
45 ' Paraffin 1 litre 1.13 1.14 1l.y4 1.09 1.0¢
45 Cigarets pk of 2u 1.13 1.16 1.19 1.15 1.049
43 Wheat meal 25 kg 1.11 1.19 1.24 1.20 1.v6
42 Vaseline 50 yms 1.24 1.2v 1.16 1.22 1.0¥
41 . Bread, brown loat 1.25 1.34 1.37 1.20 1.40
37 Dawn handlotion 2uyy ml 1.25 1.37 1.48 1.36 1.00
23 Babymilk 25U gms 1.26 1.16 1.27 1.18 l.vy
20 Blanket adult size 1.07 1.66 1.24 1.17 1.0
12 Pr imus 1 1.25 1.17 1.3 1.13 1.0y
11 Camment Su kg pocket 1,37 1.26 1.59 1.53 l.u0

1u Roof zinc 12 ft length 1.u6 -85 1.61 .9y l.04
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looking clothes, some with the addition of traditionally worn
blankets.

Out team would like to note that, judying by the number and
quality cf consumer goods evident in the SPR area, it is hard - in
comparison to other countries in Af;ica with which it members are
faniliar - to consider the population of the area, or of Lesotho in

general as being very poor.

5. Healtn/~Nutrition

a. Facilities

There are tnree levels of institutions for healtn care in
the SPR area: tne full service nospital (as at Quthing); tne
outpatient or short stay clinic (there is one at Mt. Moorosi);
and saveral child healtn clinics whicn provide vaccinations
and growtn/nutrition monitoring of infants up to the age of
three.

There are also private doctors who, according to reports,
will visit patients for a fee of S¢ cents, and these nome
visits are facilitated by the new road.

Some new health facilities nave teen opened in the area
since improvement of the road, including a nurses' training
scnool attaches to tne Quthing Hospital. At tne same time,
the Ministry of Health has been able to greatly reduce the
dependence on its Flying Doctor Service in tne area, thereby

saving a great deal of money,
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Travelling along the road, one sees a seriés of child
health centers and they appear to be well attended. It is
difficult to judge whether motners primarily bring children"
for vaccinations and regular weighings or - in the case of CRS
child clinics - for the food gifts (bulgar wheat, oil and
powdered skim milk).

At tne St. Mathew's child health center in M. Moorosi
visited by the evaluation team's sociologist, it was reported
that about 40U% of local mothers now bring babies on a reyular
basis. For the 6U% of wrotners who do not attend the clinic,
several sarvices are provided. The vaccinator goes out to
service children throughbut the area - up to the border of the
area of the next clinic. Clinic personnel travel throughout
their area to give nutrition cevonstrations. The clinic
personnel also directs mothers from each comunity who do
attend clinic to select a mother to be the coamunity health
worker. This mother is given training in chilé healtn
monitoring to assist the motners who ¢o not attend clinic.

St. Matnew's clinic had been opened in 1971 - ten years
before the road improvement. At that tiwe, according to
clinic personneal, few mothers attended, especially during the
rains when the clinic was virtully unreachable.

All mothars coming to tne clinic on a given day come from
the same area. On the Gay of our visit they had come from
Lefikeny., No one knew Lefikeng's distance from the clinic,

but walkers rosortad that tne journey regularly took tham 2
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hours each way. Of the fortyvmptbers attending the clinic,
thirty had walked. Of those who.had come by bus or.taxi, four
gave as their reason that they could not walk with twé
children; three that they had started late; two that they were
carrying maize to the mill; ard one that she was sick.

Of those who walkad, the principal reason given for not
riding was lack of money. One walker planned to take a bﬁs'
home since sne was buying food that would be too neavy to
carry.

Later, visiting in a village near Mphaki, the team's
sociologist found young rothers and their chilcren wnho
reqularly stop off to visit their mothers as they return from
the clinic. There was a bus stop on the road immediately down
hill frem this village and these mothers said that use of the
bus enables them to aad this social dimension to their clinic
visiting day. Such a chance for a family visit probably
encourages mothers to take caildren to the clinic and, in any
case, is especially valued in a society whare daughters
regularly move away from tneir cwn nome area on marriage to
live witn their nuspand's family, even tnough the husband .ay

be absent,

b. Otner Services
To tne sociologist's eye, nutritional status, in the SPR
area, particularly of young children, seemed quite good, but

the director of the Food and Nutrition Coordination Office
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(FNCO) reports ﬁhat the mountainoué region as a whole, and
particularly the areas of Quthing, Qacha's Nek and Mohoto are
the most nutritionally vulnerable in the country.

According to the director, the SPR has been instrumrental
in maintaining such good status in tnat it has enabled the
government to reacn the area with food aid, thereby consider-
ably mitigatiné the potentially disasterous nutritional impact
of the drought.

The road has also enabled the FNCO to increase the
frequency of i:s nutrition workshops in the area from once
every tﬂree to six months, to once every montn. These
multisectoral worksnops prepare not only nutrition and health
workers, but teachers, policemen, rural development and
various other extension workers to offer nutrition educétion
witn tne aid of an FNCO Cesignea nutrition education kit which
1s providec by UNICLF.

A most freguent answer given both by local people and
government officials to the quastion concerning benefits of
the road, is that sick people can be transported to the
hospital more quickly.

Related to this is irore rapid transport of the dead. As
reported by Professor Mohame, Head of the Sociology/ Anthropo-
logy Department of the University of Lesotho, Lesotho has
becore a country where "we work for five ways and bury our
dead for two". Tnis refers to the tremendous importance

placed on funerals, which have becore a wmajor social occasion
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throughout the country. A policeman interviewed in Sekake, in
fact, gave "rapid transport of tne dead" as his first answer
to what benefits he has seen since the road. He explained
that Basotho want to nold the body for burial until all the
kin might be present. Since some Kin are usually working in
RSA, there is often guite a delay tefore burial.

Bodies must be transported to Quthing to the undertaker,
the policeman regorts, and now that transport time has been
greatly reauced, unpleasant post mortem changes are no longer

a proolem for the ceceased's family.

Ecucation

a. Formal Education

This is an area where impact of the road cannot be so
simply measured., For example, pupil enrollment at Mas=ribane
HS near Mt. Moorosi, whicn was visited by the evaluation
team's sociologist, is now lower than before the road was
improved, This is because the GOL has recently cecided to
restrict class size to a miximum of forty ana the scnool has
had to admit fewer pupils in orcer to comply with the order.

The principal thinks, however, that when he is able to
have more rooms built (actually more buildings - classrcoms
are two or three to a long rectangular building), the
enrollment of his school will build up again, and continue to
grow - due to the improved road. He feels that the road is

alreacy contriouting yreatly to ecucation., Mot only can
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students from remote areas get.to school, and supplies get to
the school (equipment for its new laboratory - including
stools donated by the US Embassy did recently) but teachers
have been able to take students on educational field trips.
Similar trips taken by the school's football team to play
other HS football teams in Lesotno, he feels, are good
examples of road facilitataed national integration.

Among other often cited benefits to education prompted by
the SPRP is the greater willingness of good teachers to work
in the area now that they can hope to spend wesk ends at home
in Maseru or other parts of the country,

&n area of educatién whicn needs improvement in orcer to
prepare the local population to more fully participate in
anticipatsc benefits of tne roza is the education of hard boys.

Tne unusual situation prevalent in Lesotho of Tore
lirerate ana more hignly educated woren than men is related to
tne "neea" for boys to herd tne family's animals. A
trauitional role for boys, tneir impcrtance as herders was
increaseu as young men began to migrate to RSA and ceased
tneir herding at a younger age., Young boys had to fill the
gap and tnelr herding days started earlier. The people of
Lesotho have evolvea a variety of strategies for sharing work/
school arrangements for their herder - sons, usually rotating
school attendance and herding duties among their sons. Such
boys, hqwever, attending school part time, often fall behind,

and, in discourayement, often crop out,
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The local elerentary school principal mentioned one of
the few road related proolems this evaluation team has heard
in the field, She felt that the road contributed to truancy
of boys who were attracted by the excitement of the road more
than by the schcol. These boys, m2cting at a bus stop, forme
gangs of celinquents wnich the area did not have bafore work

on tnhe recad beyan.

b. lNonformal Education

Four examples of nonformal ecucation in the SPR area have
been mentioned: agricultural extension, nutrition workshops,
nutrition cemonstrations ana the trainihg of village mothers
to pe local healtn workers. All of these programs are
facilitated by the improvement of the SPR.

The sociolcyist was also told of church sponsored women's
craft classes, sucn as dressmaking. There are uncoubtedly
other examples of ncnformal education but we aid not con

across tnen,

C. Kecoumencations
1. Practical education courses suitable to the neads and
opportunities of the area should be offered to high and middle
school students, particularly courses in agriculture.

Improved cultivation of both food crops and animals
should be taugnht. These courses should include ranagement as

well as husbandry skills, particularly at the HS level.
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Coordinated with these courses, there sﬁould bé field
trips to actual agricultural deveiognent and range management
projects and tne project perscnnel §hould be encouraged to
instruct student visitors.

If possible, upper level students in such courses should
be offered summer internships or apprenticeships on such
development schemes. Project personnel might also be invited
to give lecture/ demonstrations at the high schools. Such
interaction with agricultural experts might lend excitement to
the field.

Efforts should be macde to persuade their parents to send
nerd boys to sciool. Pérhaps, convinced of the economic
potential of school attenuance, these parents might be
motiviéted to hire professional herders, old aen who return to
nerding as tn2ir only marketable skill after their mining days
are ovar.

Moblle demonstration units presenting material of benefit
to local people snould visit SPRP communities in rotation.
Cemonstrations mignt deal with agriculture, nutrition,
h;giene, etc. Similar units might offer adult education in
literacy ard many other skills.

Mobile libraries shoula serve the SPRP area, but not just
for high schools as called for on p. 318 of the Third Five
Year Development Plan. The community, both adults and
cnildren, should be catered to as well, for educational,

informdtlve anu recreaticnal reading.,
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Recreation
a. hhat there is

A major source of recreation, funerals, has already been
discussad, including thz role of the road in increasing
attendarce at funerals by allowing for faster embalming of the
body. Of course, mourners find travel to the funeral to be
speedod as well., Inter scholastic games, made possible by the
road has also 2een mentioned. So has beer drinking - which
may take place at homesteads 1n the case of nome brewsd
sorghum beer, or at cafes in the case of tinned beer. There
are frequent cafes seen along tne road, and cccassional
ciscos. |

Most homes seam to have rauios - Latter operated, in the
main as electricity is uncommon. In iit. Mocrosi, a lccal
retaller otfers television viewing to the coamunity 1n his
cate every evening and wesk ends.

The role of the road in enarling women to visit tneir

family homes nas been mentioned,

b.  Recomnandations

For small rural communities, too small to supcort many
recreational establishments, a goed road is icdeal for bringing
recreation to the comnunity:
1. Travelliny tneater and dance on a flat red truck. The
Institute of extra mural studies of the National University of
Lesotno.combines recreation with davelopisnt 1n its travelling

theater for cevelopment unit.
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2. Mobile library with recreational literature.

3. Mobile movie unit.

National Integration

1, Sceiocolitical

It is clear from the social point of view that the road is
serving wall to promote national integration. People can travel
now, for wnatever purpose, to otner parts of the SPR arsa, to
Maseru and elsewhers in Lesotho. They can live more of their lives
in their own country and ¢at more satisfaction within its borcers.

From the point of view of government, more servicss can ce
proviced to its citizens in the SPxP area. Those governrent agents
serviny the area can extend tnhe range of their activities. bhew
ones are more aasily recruited. There can be more agricultural
extension, nore health workers and nealth facilities, More
teachers, policemen, tax collectors and otner government
instituticn agents, services and obligations that make citizens
feel and te part of the nation. It is also true that travel within
the country can replace travel through the transkei and/or RSA,
tnus giving security against border closure which was the initial

stinulus for the SPRP,



124

2.  Economic

From the economic point of view, where national integration
really means ecénomic independence from RSA it seems difficult to
believe that the road can make a significant difference in the
shert run. Earlier in tnis chapter, it was notad that economic
self sufficiency in maize flour does rot mean freadom from
depsndence on RSA, but that, although all the flour neaded in
Lesotho can now be produced in tne country, it is produceu largely
from maize imgorted from RSA. Economic incependence in agriculture
requires that crop production increase.

It is sugyested elsewhere in this report that one advantage of
tne SPR is tnat it is now teasible to yet large supplies of nign
earning crops out of the area quickly enough to market them at peak
prices anu that with sucn procuce to offer, a larger international
Inarket tnan KSa mignt te catsrea '),

Should this be so, Lesctno might earn enough foreign exchange
to purchase rzcessary inputs from the international markets beyond
RSA, or might aim to produce aore of these, or aore consumer goods
itself. 1In ény case, it may be possible that with irrigation,
fertilization and skilled farming, food production could actually

increase four tizes.*

As mantioned earlier, tooa preduction has decreased consicerably in
recent years due to the drougnt.
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Certainly. the SPR cannot, by itself, bring such development
and independence about, but it can make a great contribution toward
achieving that incependence by speeding transport of goods,

services anc people.

Reconrendations

The road should be consicdered as functioning now and its
exploitation for improving life and the economy in the area should
be maximized without waiting for furtner improvement.

One way to do this is not to cut its potential by creating
stumbling blocks such as long wait for credit - to capable and
responsible citizans wno are eager to take advantage of
possivilities opened by the road. Such as intensive cultivation of
hign priced cash crops.

Anothar way to do this is to use the road as a way to bring
services and even amerities to rural coarunities which could not
otherwise afford tnem,

A third way is to enlarge the SPRP zone of influence by
encouraying tne ouilding by people wno wish to reacn the road
tnrough simple fesder roacs. This is teiny done spontaneously in

certain areas of the road. In other areas feeder roads and small

bridges are being constructed tnrough Food for Work programs.,
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E. Evaluation of Social Impact of the SPRP

There is no doubt that in many ways the quality of life of people
in the SPR area has been ennanced by the opportunity for easier transport
of people and things that the improved road offers. Tnere are many ways
in whicn this socially beneficial influence of the road could be

maximized with no further money spent on the road.

On tne otner hand, traffic on the road doss not szem unduly heavy,
reinforcing the icea that the road as it exists now, could be usad to

serve tne people in many more ways than it currently coes.

It is also true that for many people of the are the road has become
a symwool of national unity and national pride and this factor should b
taken into consiueration wnan dacisions are made as to whether to

continue tne road to its originally plannad end.

In sum, the road has assuredly increased socio-political-economic
national integration of the people in the area. And the political
situation it was designed to protect the area from - the need to insure

against economic provlems due to border closure - has nct gone away.

It is tnerefore to be expected that both the GOL and the people of

the SPRP area will be greatly disappointed if the project is aborted.
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F. Lessons Learned

It would seem that mucn more advantage could be taken of opportuni-
ties openeu by improvement of the SPR - as far as it goes - than is

presently b2ing cone.

It has been pointed out in earlier evaluations that no true
baseline cata collection for the SPRP had been done. It is suggested

here tnat a social possibility study at the planning stace of a road

project and at approprilate stagas of its implementaticn - might suggest
specific ways in which to maximize social benefits of a road. Such a
study mignt includez examinaticn of ways in which other similar rcaacs,
world/wice have facil!itated socio-politico-zconcmic development of an

area.

G. Possible Scanarios Projectad to the Future

1. Should the Lnprovement of the'rcad stop at the point it has
reached as cf now? '

It is clear that t.e approximately half section of the SPR
wnich has already been upyraded has facilitated transport in the
southern and southeastern regions of Lesotho considerably. It can
be projecteu tnat the use of the road for taking people and goods
from tlie region to the rest of Lesotho, and bringing people and

goods from the rest of Lesotho will continue and gradually expand

as tne opportunities atforaed by the improved road are taken
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advantage of by more people.

As suggestad throughout this section of this evaluation
report, many more ways of using the road could be taken advantage
of - and prokably will, The social, economic and political

penefits of the road will continue, and grow.

2.  Should the road be continued to its original goal, Cacha's hek?
For the area now served by the road, the scenario will

prooably not be very different from scenario 1, above, but - just

as impact of the roau extends teyond its present point - completion

to Qacha's lex should extend its area of benefits far beyend that

point.

Continuation of the road to Qacha's Nek would also decreasse
dependence cn RSA, bacause there is evidence that at Qacha's ek,
mucn transport is still diverted to kSA through korder points
convenient to Qacna's Nek. Should tne road be improved from
Qacha's Nek all the way to its beginning, tnereby rendering
transport easy all tne way to Maseru. It can be anticipated that
export frcm and imgort to Qacna's Nek would ke more frequently by
domestic road to anc from Maseru than by international road eith to
Maseru or RSA. This would reduce cependence on RSA not only of the

SPR area, but of Lesotho generally,
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VI CONCLUSIONS AND RECOIMMENDATIONS

A, Conclusions

The reccmrendations included in each section of this regort are
restated in abbreviated form in this cnapter. They are concerned with
three general areas. The technical recommendaticns are based on the
actual road as it is now constructed, and the brigade that is
constructing the road. The economic recommendations concern the
reguirament to gather better data needed for the impact and economic
aralyses primarily for the highway network in tne project area, but the
recomnendaticns are valid for the entire Lesotho Highway system. The
social reccrnwendations are based-cn the impact of the project rcad on the
immediate area and how that rcad can be utilized to provide even more
sccial and institutional benafits.

The evaluation tgan's_major conclusion, based on engineering and
economic consicerations only, is that the project road will service the
needs of the area without the commitment of additional funding at wiis
time. Committed GOL and USAID funds are already availabie .u. cthe 1986
construction season. The team believes that the road can be finished in
all respects teginning at Quthing and including 41 Km of Title III,
section 1 to Mt. Moorcsi; 36 Km of Title II, the cut-off to Mphaki; and
12.6 Km of Title III, saction 2 beyond Mphaki using already committed
funds. The remaining 89 Km to Qacha's Nek, in the evaluation team's
assessment, is suitable for the traffic expected in the near future if
&dequate maintenance is provided for that portion of the route. Any
remaining committed funds not expenced in the construction program should

be redirected to improve maintenance capabilities,
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The evaluation team also concludes that certain institutional
issues must be addressed to assure that:

a. this road continues to be maintained to the extent necessary

to keep it in its current condition;

b. future construction investments can be properly evaluated and

their impacts better identified; and,

c. the social impact of this and future roads be maximized.
A precise asséssment of the road and cf its impact on its zone of
influence is imgossible because of the variations in construction
materials, verifiable economic evaluation tools, and a proper economic
and social baseline study. Many of the institutional issua

recomrendations included in the next section are directed at preventing

such circumstancas from cccuring in the future,

B. Recoxmendaticns

1. Technical Reccmvendations

a. Erosion control measures shiould be reinvestigated where
culverts have altered natural channel slcpes.

b, A cemprehensive geometric criteria tor this route should be
formalized before investing in further construction towards Qacha's
Nek.

c. Further development of suitable stancards for road grav§15 auy
further investigation of the existing standards for DBST surfacing
should be undertaken to insure further construction wiil result in

lower maintenance ccsts.
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d. The 1A team should be utilized to finish the construction now
underway.

e, .The GCL should provide counterparts for the TA team as soon as
possible. |

£. If a TA team is required for the next construction stages, it
should include a Field Construction Supe:intendent.

d. The project's current survey methodology should be implemented
with a less demanging surveying methodoloygy for construction
control, .

h.  USAID should encourage and assist GOL to face an expansion in
maintenance capabilities, especially with regard to preserving the

investment in this project.

Transport Economics Recommendations

a. The follcwing evaluation raramesters snould be genarated by the
Roads Cepartment:
(i) road inventory;
(ii) vehicle operational characteristics;
(iii) financial and economic venicle operating costs for all
tyces of venicles usad in Lasotho witn cost/speed

relationsiips on all types of road surface and conuitions; and
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(iv)  sufficient traffic counts to properly evaluate seasonal
variations and additional traffic generating data such as
demégraphic characteristics, gross domestic product, income
and income distribution, passenger and freight costs, and
similar information on competing transgort modes for use in

projections and planning.

b, . Measures should be considerad to assure access teo the
residents isolated by the Cut-off and to include trem in any future
development projects.

C. The project road should be maintained in its current state to
encourage furtner developrent within its zcne of influence.

d. USAID and GUL snould incluce an economist 1n any futqre
baseline socio-a2conomic surveys to assess all quantifiable btenefits
in monetary terms.

e. USAID should encourage and assist GOL to build their traffic
institutional management capability.

f. Previous studies should be updated when there is a time lapse
between the study and the project's implementation or before

beginning subsequent phases of a staged construction project.

Social Recormendations

a. GOL should expand the zone of influence of the project road by

building feeder roads to reacn more of the population.
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ANNEX NO 2
Gravel Surface

A. Generic Gravel Definition

In order to clarify the concepts of gravel surface design for the
non-technical reader, and to define the usage of technical terms in this
evaluation reéort for the technical reader, this brief explanation of the
concept of gravel surfaces is included as an annex. The theory is

sorewnat simplified herein for thz non-technical reviewers.

For this discussion, soil can be diviced into three general
classifications:' (a) coarse-grained soil; (b) fine-grained soi}; and
(c) hignly organic soil. The third classification is coaxmonly known as
peat or muck in the US, is not a suitable road building material, and is
not a factor here cecause it is excluded as a gravel surface component,

It will not be furtner addresseq.

Soil samples containing more than Su% visible particles excluding
larye stones, are termed coarse-grainea soils. This visible soil
division falls between fine sand and silt. Fine sand does not fit down
into the crevices of your "finger prints", silt and clay do. Fine sand
feels sharp and gritty, wnile both silt and clay soils, when dry, feel
soft and smooth like flour. The difference batween sands and silts is
important because sands are free draining and stable while smaller sized
s0il components impede crainaye, are unstable, and are difficult to

canpact,



In a soils evaluation the division between fine sand and silt, or
between coarse-grained and fine-grained material can be determined by
using a @.875 mm British Standard (BS) sieve. The Road Design Standards
(RDS) of Lesotho include this sieve size in their gravel standards. 1f
more than 50% of the soil sample passes through that sieve size, the soil
is classified as a fine-grained material in spite of the classification

of the material that is retained on that sieve.

If more than 58% of the sample is retained on the ¢.075 mm BS
sieve, the soil is called coarse-grained. Coarse-grained material can be
further subdivided into sand or gravel. The 5 mm sieve can be used to
make this distinction. Wnen more than 50% of the coarse-grained porticn
of a coarse-grained soil passes through the 5 mm siave the sample is
classifiec as sand., If more than 5¢% of the coarse-grained Dartion of
tne coarse-grained soil is retained on the 5 mn BS sieve, the entire

sample is classified as gravel,

The generic cdefinition of gravel as used in this annex therefore
includes any soil containing no organic matter and meeting the following
requirements after tne large stones are removed: (a) less than 50%
passes the U.u75 mm BS sieve; and (b) more than 5U3% of the material that

does not pass the 4.875 mm BS sieve is also retained on the 5 mm BS sieve.



B; Road Gravels

A wide range of material can consequently be termed gravel. Much
of it can have characteristics that make it unsuitable for a road surface
structure. Therefore, engineers modify these yeneric gravel pérameters
to try to specify only road gravels that offer strength in both wet and
dry conditions and offer suitable traction in both conditions. Suitable
traction is not present if the road surface pecomes slippery when weﬁ,
i.e., the fine-grained soil characteristics prevail, or when the sand
size particles dominate, i.e., the surface is loose in a dry state. Whan
a disproporticnate amcunt of gravel size particles are inclucded, the road
surface becomes very rough. The modifications necessary to produce a
suitable road gravel under the anticipated conditions become the

specificaticns for an all-weather road gravel material.

These moaifications taka two major factors into consideration. The
first is strength, Putting aside many technical considerations
pertaining to the specific Cypes of gravel sources, i.e., the geological
history tnat results in various types of gravels such as basalt or
dolerite gravels, strength is developed by desigyning a road gravel that
meats certain gradation and other standards. Coarse-grained material
depends on mechanical interlecking for strength and surface durability
under traffic, The more particles that are available to interlock, the
stronger the layer of road gravel. The ideal road gravel would,
therefore, be very dense and incluce Just enough smaller particles to
£ill in the spaces betwean the bigger particles, thereby maximizing the

interlocking faces. Of course, such ideal road gravel seldom occurs
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naturally, nor is it possible to manufacture such ideal road gravel in

any quantity.

Engﬁneers instead specify an envelope of gradation requirements for
road gravels. This grading envelope specifies some number of decreasing
size sieves with an allowable range of the gravel sample permitted to
pass each suceading sieve. For example, if 55% to 80% of the material
must pass thréugh the 1Y mm BS sieve size, any sample in wnich less than
55% or more than 86% of the material by weight passed through the 1¢ mm
sieve would fall outside of the envelope. This approach permits an
approximation of the strength of a given thickness of a layer of road
gravel graded witnin the envelope. Kncwing the required strenjth
parameters, the engineer can cetermine the thickness of a road gravel
layer tnat will satisfy the anticipated traffic loadings over the cdesign

life of the road surface.

As mentioned earlier, generic gravel can contain up to 49.99% of
material that passes the 6.075 mm BS sieve. This material was termed
fine-grained material. Fine-grained materials in general rely on
cohesion for strength. Howevaer, the chossive characteristic is present
only in the clay portion of the "fines" as a molecular attraction between
dry particles of clay. As a result of this cohesive characteristic, dry
clay is very hard but its surface cracks as the volume of the clay

decreases during the drying process. When the same clay gets wet, it
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swells and looses its cohesive pProperties, beéoming slippery and
eventually softening and rutting under traffic as the water content

continues. to increase,

The presence of a small portion of fines in a road gravel surface
helps to retain moisture during dry spells because it retards
evaporation, reduces dusting and prevents the smaller sized course-
grained materials from being sucked out by passing vehicles or by the
wind. Consequently, road gravel surface layers usually include from 5%
to 15% or more of material passing the (.©75 mm BS sieve to reduce

surface daterioration during the dry season.

Gravel base courses i.e., tne layer of gravel under a water proof
memorain such as a double bituminous surface treatment, (DBST), do not
need these cohesive fines to prevent deterioration during dry pericds
since the DBST itself prevents evaporation. The DBST layer over a gravel
base providas no adaitional strength, its purgose is to prevent erosion,
ravelling and water intrusion therepy reducing maintenance costs and
veilicle operating costs. Fines in a base course tend to collect water
which cannot evaporate because the gravel is covered by a moisture proof
barrier. This water eventually softens the base coarse causing it to
weaken and possibly swell. Consequently, even though the grading enve-
lope for gravel surface and gravel base could be exactly the same for the
interlocking sizes, the finass portion of the base must be reduced. Recent
research indicates that the most current specifications for gravel road

buse coarse material, tne ¢.v75 am BS sieve size envelope 1s ¢35 to 5%.



cC. Lesotho Gravel Standards

The Roac Design Standards (RDS) of Lesotho call for many additional
requirements in a gravel pavement structure. These are necessary because
the local‘road making materials are low grade (i.e., weathered tasalt and
dolerite gravels, aﬁd sandstone). Lesotho's specifications are far

superior to those in many third world countries.

The material on which the bottom layer of a road pavement is placed
is called tne sub-grade. The RDS pavement specifications require the
sub-grade to meet a minimum CER value (California Bearing Ratio, i.e., a2
strength incicator), maximum PI and LS values (Plasticity Index and
Linear Shrinkage, i.e., fine-grained soils' indicators), anu to be

ccmpacted to a specifiec density before the pavement materials are placad.

The RDS reguire a sub-base when a stanaard thickness (159 mm) of
gravel base course (layer) or surface course is not sufficient to absorb
the expected traffic loadings. Sub-base material is less expensive than
an eguivalent thickness of base course material., Its purpose is to
further reguce tne anticivated traffic loacding transmitted to the
sub-grade. Conseguently, it must be better material than the subgrace
but does not reguire the engineering characteristics of a road gravel
course because it is not subjected to the same loaaing intensities. The
Lesotho RDS therefore, require a higher minimum CBR and a lower PI in a
Suo-base material than in a sub-grade material. In addition, a minimum.
GM (Grading Modulus, i.e., an indicator of the coarseness of the sub-base
material) is specified. Proper ccmpaction is required but no grading

envelope is inposed.



The requirements for the subgrade and sub-base are to insure the
proper conditions exist so the engineering properties incorporated in the
base or surface road gravel layer will function as anticipated. The Road
Design Standards call for 156 mm layer of road gravel with a high CBR |
requirement, a specific PI range, a low LS maximum and a maximum LL
(Liquid Limit, i.e., a fines' characteristics indicator). In addition a
grading envelope is specified including a maximum size of coarse-grained
material to be allowed. The maximum size limitation helps to control the
smootnness of the finisned surface.. 1f a natural gravel deposit that
meets these reguirements can not be found, the RDS reguires blending,
i.e., mixingy materials from different deposits, crushing the gravel to
manufacture a material that fits within the grading envelope, or chemical
stabilization, This project anticipated usa of rock crushers to produce

road gravel,

D. A Comparison of Road Gravel Sinxifications

It would be unwarrented to conc:xil tie current RDS base coarse
gravel specification because it contains too wmuch fine-grain material
although current technology indicates tiat tne amount of fines in base
coarses uncer DBST surfaces is more Critivai than previously thought.
Insteaa TabLe 1 has been prepared to sic~ v trend of Leostho's change
in road ygravel spacifications and to #uaw e CULLArisons with earlier

US specifications for road gravels.
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In 198U the Lesotho standards specified a single gravel requirement
for btoth base and surface road gravel as indicated in Table 1 (column
4). The maximum size particle had to pass the 19 mm (3/4" sieve).
Compared to tne US specifications for either base (column 5) or surface
(column 6) material with the same maximum particle size, Lesotho's gravel
envelope allowed or required a significantly larger portion of fines. It
was reported tnat Lesotho's road gravel was causing concern and was aften
stablized with cement or lime. It should be noted that the minimum clay
content for stabilizing soil with lime is often consiaered as lu%, the
minimum fines content in tne RDS gravel. It should also be noted that
the US specifications required a minimum of 5% fines and permitted more
fines in the base than the surface material. While the US specification
tied tne total anount of fines (passing the €.U75 mm siave) to the amount
passing the number 4u sieve, this fines content of base course material
is now considered excessive. Many gravel base course specifications now
inaicate U-5% passing the ¢.475 mm sieve as ideal but note that 9-1¢3
passing is acceptable because of practical constraints. The same
specifications require a T}nimum of 5% passing for surface gravel even if

the fines must be added.

By 1982, the Lesotho RDS for the project road indicated that a
larger size of granular material (colutn 8) was acceptable, 37.5 mm vrs.
the previous 19 mm. The gravel w&s for base course use and the fines
content was similar to the US base course requirements (column 10) with
the same maximum size limits although Lesotho had switched to British

Sileve sizes. The Us envelope appears to accept a slightly greater amount
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of course material and uses an addition 1 inch sieve requirement not
included in the Lesotho ROS. It would appear that the newer Lesotho
specifications were intended to provide a strunger base course using

larger stone sizes to gain more mechanical strength.

However, if we compare the larger permissable passing size US
specification; in Table 1 with each other, the base (column 1¢) and
surface (column 11) gravel as published in 1961 show significant
diffefences. The US preferred a smaller maxiﬁum size for th2ir gravel
road surface to improve riceability. Howaver, the envelope segment used
to cetermine plasticity (everything passing the no. 4¢ sieve) is much
higher as is the amount of fines passing the number 2ud sieve. Simply
put, the surface material has more filler and adhesive than the base
material. The Lesotho Roads Department might consider the feasibility of
designing a new roaa gravel surfacing enveloge and its auxiliary
requirements if tney are not fully satisfied with their current gravel

surfaces.
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TABLE 1 GRAVEL ENVELOPES (Percentage Passing)

Fraction passing No 2uu shall be less than 2/3 of fraction passing No 4¢

1961 us Title Lesotho

‘Q.S. mm r.{esotho 193¢ 1961"98 ., s:.'nrfgcfe '1'1'13] Spec.jl 1961_ 95 . 1961 US" .

Sleves Equivalent Sieves Lesotho Base "[E-1 C Cut-off 3/32 10/83 Base "C-1 Surface "E

1 1/2v 38.1 luo

' 37.5 160 1p0 100

e 25.0 79-10¢ 100
20.0 80-100¢ 80-1060 89-1vy

3/4" 19.0 19.¢ 160 169 160 60~90 85-1uy
14.0 ' 55-80 55-80 55-84

3/8" 9.5 80-100 ——— - 45-75 65-1yy
5.0 44-6¢ 40-60 46-£¢ A

No 4 4.75 4.75 6y-85 45-8p 2S-~80 30-~60 55-85
2.36 45-70 39-50 -— 30-5¢

No 10 2.00 2.0U 3u-60 25-60 20-5¢0 40-7v
¥.60 " 15-3¢ 15-3¢ 15-3¢

No 4¢ g.425 0.425 25-45 20-35 —— 19-~30¢ 25-45

No 2y 0.475 ¢.975  1¢-25 5-15°) 5-12  5-15 5-15 515 5-15°1 10-25

P.I. 4-10 6-9 £6 4-9

L.L. < 25% < 25% < 35%

L.s. < 4%

1) Base and Wearing (Surface) Course

2] U.S. no longer publishes gradation envelopes for surface courses

3] ‘Iwo alternatives presented, this alternative accepted before base course eliminated

) 4] General specifications, but specifically mentions Quthing - Qacha's nek
5]
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ANNEX NO 3

Cost Evaluation - Km 22.7 to Qacha's Nek

Data Prepared by Technical Assistance Team 18/11/85
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SUMMARY OF SCHEME “A":

Refer to Calculation Sheets a-17 - A-26,
approximately 79 km of road from Km 22,7 to Quacha's Nek using the

existing fleet.

Construction of

New equipment is to be purchased on an as needed

basis to maintain current production snould any of the existing

fleet become scrap.

Contract has not bzen adaressed in this estimate.

Sumrnary of Costs:

Operational Costs 4 years

Cne new DLY9 Dozer to augment
existiny earthwork fleet

New main camp in vicinity of
hWhite Hill

Drainage pige

Suptotal
Acd 25% contingency to account
for uncertainty of earthwork and

drainage schecule and Rand/Us3
excnange rate

Total Cost

The average cost per Km using 79 Km

Say

From bPage A-26, the cost of naintenance

frem Qutning to Quacha's hek is
projected to be

Note that the cost of the Technical Assistance

27,8v4,404 p A-22

1,25v,0u0 p A-23
M33,433,600
8,358,259

M 41,791,250

S e e o e e o et
sSS|S=S==S=S=ssS=sss

529,0u3.16

M 53¢, 000/Km

= M 1,963,400


http:529,003.16

II.
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SUMMARY OF SCHEME "B":

Refer to Calculation Sheets A-27 - A-3l., Construction of 79 Km of
road from Km 22,7 to Qacha's Nek is to be done by augmenting the
existing equipment so that two equipment spreads can be used %o

complete construction in approximately 2 1/2 years.

As per Scheme

"A", the TA contract has rot been included in the estimate,

Summary of Costs:

A. Operaticnal costs 2 1/2 years
B. HNew equipment
C. New Main Camp in area of Vvhite Hill
D. Drainage Pipe
Subtotal
E. Add contingency of 25%

Total Cost
F. The average cost per Km using 79 Km
Say

G. From Page A-31, the cost of maintenance
from Qutning to Qacha's Nek 1s projected
to be

MALOTI

21,820, 660

19,372,000

1,349,000

3,193,000

36,694, 00y

8,173,569

M 45,867,500

M 580,681/,

M 581,000/,

o T T e p—




I1I,

A-16

SUIMMARY OF GRAVEL & DBST COSTS:

GRAVEL DBST
YEAR BASE

M/KM M/KM
1986 46,170 16,085
1987 53,695 18,5¢9
1988 61,069 21,274
1989 70,224 24,460
199y 8¢, 750 28,13¢

M = MALOTI



Schema “p"

A~

- Estimate the costs of constr

Quacna's Nek using the existing eguipment

equipment as required to maintain the current rate of production. Estimated
construction time is 4 years starting 1 January 1987.
a) ' From the financjal regorts MALOTI
Expenditures 3¢ Sept. '85 = 7,686,817.9¢
" 31 Dec. ‘84 = _5,049,324.87
Difference = 2,637,493.03
Ave cost/mo (9 mos . ) = M 293.055
b)  Compare the cost Per month in 1984 to 1945
éxpenditures 31 Dec. 1984 = 5,049,324.87
" 31 Dec. 1983 = 2,260,494,38
2,788,830.49
Average cost/mo (12 mos) = M 232,402.54
c) Determine the inflation féctor Zor future work

Current Cost Factor

1.26

Average Monthly Expenditure

17

ucting the road from Km 22,7 to
and only augmenting with new

Considering a) the increasad rate of overtime where the

earth work crews work on Sunday allow

ot occur again in the 1j

5% increase in

mandated by G.0.L. wnich may
fe of the project.


http:232,402.54
http:2,788,830.49
http:2,260,494.38
http:5,049,324.87
http:2,637,493.03
http:5,049,324.87
http:686,817.90
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c) Determine the inflation factor for future work life of project
use an inflation factor of 15%.

d) Estimate the average monthly costs for future work:

YEAR Estimated Average
Monthly Opecrating
Cost -~ Maloti

1986 337,613
1987 387,565
1948 445,700
1989 512,555
1990 589,438

Note: The above values tased upon 1Y85 costs to date and an
inflation factor of 15% ccmpounced annually.

The anove montnly costs were cetermined assuming tne
operational procedurss and eguipment fleet currently being
usea is not augmented except as reqguired to maintain the
current rates of proauction.
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e) Estimate the additional equipment's expenses required to
maintain tne current rate of production using the existing fleet
during the period from 1 Janauary 1987 through 31 Decemnber 1994.
Based on our past experience with equipment having the number of
usage hours the current flest nhas, a 54% increase in spare part
costs and a 25% increase in repair labour costs will' be required.

From the financial report, the cost of Spare parts from Janauary -
September 19685 is as follows:

January 39,122.83
February 12,553,066
March 86,885,560
April 41,747.44
. May | 31,438.85
June 56,211.57
July ' 45,195.47
Aucust 66,185.35
Septembter 53,101.53

TOTAL = 436,441.60

Average Monthly Cost = M48,493.51/’:\10nth

Since Barlows has advised a 32% increase in spare parts effective
November 1985, assume all vendors will follow suit and increase thez
current cost of parts by 32%., Then, add an acditional 5% to
account for the sge of the equipment starting 19§7.

Therefore, tne average monthly eguipment parts ACD OM cost would be:

Add on Cost = (48,493.51 x 1.32 x 1.5 - 48,493.51) = M47,523.64


http:M47,523.64
http:48,493.51
http:48,493.51
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Using an inflation rate of 15% the average monthly cost increase is:

YEAR EQUIPﬂggg gﬁ&TS COST
1986 -

1987 62,850

1988 72,277

1989 83,119

1990 95,587

Determine tne increassd cost of repair labour costs:

Eotal hourly cost of mecnanics, welders and foremen =
40,09/ 0ur

Using 195 nours/month, the monthly cost = M7,934/'m°nth.
with a 25% increase in labour, the "ADD CK" cost is:
Add on Cost = [u.25 (7934)] = M1983/montn

The average monthly cost increase is:

YEAR COST/MONTH LAECUR

1986 -
1987 2,623
1958 3,017
1985 3,469

199y 3,990
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To augment production which will result from the increased frequency
of down time, 1 - DIL will be required in early 1987,

The purchase price will be an imeliate outlay of cash,
Therefore with a mid 1985 price of SUS 360,00¢ a Rand/USS rate
of 8.4"/Uss and an inflation rate_of 15% the 1987 price
estimate = 360,000 x 2.5 x (1.15)

= 1,190,250

Estimate the ogerating costs for the DIL assuming the costs are .
comparacle to tne Komatsu 355A currently on site:

a) Average hourly cost POL, part & repair labour =
Ms3,22/hours

b) Assume 80% operating time
c) 195 hours per month

Therefore, cost per wonth 1985 = M8,302.32/M witn inflation at 15%:

YEAK COST/MONTH
1986 -

1987 10,980

1988 12,627

1989 14,521

199¢ 16,699

Note: Machine does not go on line untjl Janauary 1987,
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g) Sumnmary of operational costs to construct road from Km 22.7 to
Qacha's Nek. Using current standard ¢l Jan. 1987 - 31. Dec
1990,
PROJECTED COS7TS
TOTAL
DAL MONTHLY MO, ANNUAL
YEAR  CURRENT SPAKE REPAIR OPERATIONAL OPERATIONAL MONTHS OPERATIONAL
COSTS PART'S LABOUR CosT CoSsT QosT
M/MONTH  M/I4ONTHLY  M/MCONTHLY M/MONTHLY MALOTI MALOTI
1987 387,565  62,85¢ 2,623 ly,98¢ 464,018 12 5,568,216
1988 445,708 72,277 3,617 12,627 533,621 12 6,403,452
198y 512,555 83,11Y 3,469 14,521 613,664 12 7,363,968
1990 589,438 95,587 3,990 16,699 705,714 12 8,468,563
' Total Operating cost = M27,804,204
h)  Estimate the cost of additional equipment.
a) Assure the Fiat-Allis 6453 loaders are replaced in
1968. Therefore, these costs are not included.
b) Add 1 - DOL with ripper an¢ blade to augment the
increased down time for the D-d dozeres.
C) Purchase, rather than rent, the air track currently on

site (rent 172504/mo). Therefore, the purchase cost is
already incorporated into the operational costs:

Therefore, total cost of additional equipment = Ml,l%,ZSU.
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Estimate the cost of a new base camp located in the area of White
Hill. Assume accommodations for expatriate and senior staff is in
trailer and prefab units. 7The tin huts currently being used will
accomrodate the operators: :

a) Senior staff = 24

Use 6 - 4 man port-a-camp units

@ 35,00v each M214, vue

c) Junior staff "4¢ x 2,5u¢" M6, ouu

d) Expatriate staff & family
Use 5 families

Assure accomnodations similar to Teer Title II
Camp

c M52,50u each = M2 50y

c) ~ Site preparation = 2060, 0uY
d) Sanitary facilities = 5@, 94y
e) Warehouse & shop w/machine shop = 256,060
£) Radio system = 169,000
g) Electrical system = 5u, 800
Total = 1,222,4¢U

say ™M1,250,000



j)

k)
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Drainage Pipe

Based upon a materials cost of MSSG,U@G for the first 22.7 Km of
section assume similar conditions for the next segment toward
Qacha's Nek. Add 540,606b for two large structures in the area of
White Hill.

Therefore 1985 cost =

2397 X 550,860 + 540,008 = M2,414,000

Assure purchase in 1987
@ 15% per year = 1,32 x 2,414,000 = 3,192,540

say M3,193,000

Evaluate the malntenance costs:

From September Prcgress Report, Current Costs Section 1 =

M99211 for 9 montns. During this time, approximately 8 Km of
rcad was neavily regraded at a cost of approximately “4U,uce =
Msyue /km.

Theretore, the cost of light regrading and drainage maintenance

projected over a 12 montn period is
(99211 - 40,uvw) (12 9) /428 = M1,886/km.

Cn tne cutoff, the cost of maintenance is significantly

different. The gravel section nas been regraded 2 times in the
past year witn drainage clean out as reguirea at an annual cost

of Mlswl7/21km = MEYu/dm.

Since the sub-base surface and ditchline conditions were in
good conditicn at the time of take over it is anticipated that
tne annual maintenance cost will escalate by about 5¢% in
1986,  Say M135¢/km.

The DBST maintenance costs are currently M22864/15 = M1525/Km.
This is primarily crainage maintenance in those areas where
stone ditchlining was subseguently installed and reroval of

rock slides. S$ince the stone ditcnlining has just recenly been

installed and the rock slopes will season, the cost of
maintenance on the DBST seccion should decrease.
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Based on existing conditions the anticipated annual maintenance

cost is MSUU/Km of DBST surface.

This does not include

patching or repair of the DBST surface. As a contingency for
the DBST, assume an annual repair cost equal to the current
Costs say Mlvgy/Km.

To project maintenance costs, use the following criteria:

a) For Section 1, the complete portion of Section 2 and the

graveled
M1s¢

b) For the DEST Sections of the Cut-off use:

M uoy/Km/year (1985)

portion of the Cut-off, use a maintenance cost of :
U/Km/year (1945)

c¢) Use an inflation rate of 15% to develop the maintenance costs
through 1990.

d) Estimate the maintenance costs for each segment fo the road
using the average Light Maintenance Cost given on P A-24

PROJECT LIGHT MAINTENANCE COSTS

ANNUAL QOST DBST GRAVEL ROAD ANNUAL COST
YEAR PER KM CUT-QFF SECTION CUl'-0c'F SECTION MAINTLENANCE
GRAVEL  LBLST 1 2 DBST GRAVEL
M/KM M/KM KM KM KM KM MALCTI'I MALOTI
1987 1984 1323 15 42 21 22.7 19,845 174,229
1968 2281 1521 15 42 21 42 22,815 239,505
1989 2624 1749 15 42 21 62 26,235 328,000
199  3ul7 2011 15 42 21 82 30,165 437,465
TOTAL COSTS = My9,060  M1,174,999
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e) Estimate the ccst of heavy maintenance i.e., ripping,
recompacting, adding additional material and regrading the road.
Note: This operation should only-bel'one on an as needed
basis. For estimating assume every 2-/2 - 3 years, use an
inflation factor of 15% per year and a 1985 cost of “'5¢@0/Km.
PROJECTED HEAVY MAINTENANCE COSTS
YLAR SECTION CUT-OFF SECI'ICN .
ANNUAL 1 2 ANNUAL
COsT QosT
M/KM
KM CosT KM cosT KM COST
1967 6,613 -— e -- ————a -— eeeee -v -
1Y6d 7,614 42 319,368 21 159,684 -— eee-e 475,052
1969 8,745 - meee- - meme- 12.5 169,313 199,313
186y 1w, 057 - eeees -- ————— 1.0 lv@, 657 160,57¢
TUTAL COST = Ms3g,935

From P A-24 - A-25, the total estimated cost of maintenance
from Qutning to Cacna's Nek for the period from 81 January

1987 to 31 Decemxcer 1Y9¢ is as follows:

1 Gravel
Liynht Maintenance = Ml,l74,999
Heavy Maintenance = M 658,935
2 DBST = M 99,060
Total Cost = M1,962,994
say = M,963,0u0
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Scheme "B" - Estimate the cost of construction the road from Km 22.7 to

Qacna's Nek using essentially two equipment spreads. The spreads would
be developed from the equipment currently on site end the additional
equiptent listed 1n S.T. Koff's memo to Lloyd Crowther datea 14 hovember
1985. The kasic operation envisioned is to construct the Base Camp near
White Hill and start construction from the Base Camp toward Qacha's Nek
and back toward Km 22.7. For reference, white Hill is approximately mid
way between Km 22.7 and Cacha's lek.

Based upon a review of the total equipment that would be available under

the albove conditions and considering the original estimate of time
required to complete the operationlysing Schere "A", it is our opinion
that it would take approximately 2°/2 years to complete the road to

current standards (sub-base only) starting on 01 January 1987,

Therefore, tne tiwe frame of tnis scname is from Yl January 1987 to 31
June 198Y. The methcdology used to develop costs for this scheme will be
similar to tnose usad for Schena "A".

a) Develop the operational costs:

Since the two equipment spreads will both be approximately the
same size as the current fleet assume that the direct cost for
operations will be two times the current level and that
cverhead will remain tne same. Howeaver, the assumed increases
for the costs of spare parts ana repairs would only be valid
for the old eguipment, Therefore, the operational costs wculd
be as follows (refer to p A-22 of calcs. Use sare inflation
rate),.

At this tlre the overnead factor is approximatley two based
ugon the site costing system used on site. Therefore, the cost
of overnead and tha direct cperational cost are equal, tc

(0.5) (293,¢55) whicn is “146,527,56. As a result, the
projected 1985 base cost of Scheme "B follows:

Base 2 x direct + overhead

293,055 + 146,527.50

M439,582.50 /month which is 1.5 times the
projected current costs snown on p A-22 of thece
calcs,


http:146,527.50
http:146,527.50
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The operational costs for Scheme "B" are as follows based upon a fleet factor
of .5:

PROJECTED COSTS

TOTAL ANNUAL

CURRENT  FLEET ADJUSTED SPARE REPAIR  MONTHLY NO. OPERATIONAL
YEAR  COSTS FACTOR  CURRLNT PARTS LABCUR  OPERATICHAL MOS COSTS

M/MONTH QOSTS M/MONTH QOSTS M

M/MONTH .
1987 387,565 1.5 581,348 62,854 2623 646,82y 12 7,761,646
1958 445,70u 1.5 668,55% 72,277 3617 743,844 12 8,926,128
1989 512,355 1.5 768,833 83,119 3999 855,942 6 5,135,652
Total operating cost = 21,823,626
b) Estimated cost of additional equipment:

Basea upon data received from various vendors tne total
cost of the equipment listegd in S.T. Koff's memo to L.
Crowtner is "7,542,70u = F.0.B. RSA

(Sea page A-29)

The costs would be compared with prices from United States
- vendors including transportation changes to the work site.

Considering a 15% inflation factor, the FOB Bloemfontein

1987,
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Equipment required to implement Scheme "B" per telex & telephone conversations
with various vindors in RSA: October 1985 prices:

ITEM DESCRIPTION UNITS UNIT : TOTAL
NO. REQ'D CosT CoSsT
MALOTI MALOTI

1. DLS Dczer (CAT) 2 990,00V 1,80d,0600

2. Y66-D Front end 1 350,000 350,640
loader (DAT)

3. 959-B Front end 2 162,544 325,000
loacer (Wrignt)

4, 14-G Grauver (CAT) 2 391,000 782,640

5. 215 Back noe (CAT) 1 195, 0¢0 195,06u

6. 815 Cowmpactor (CAT) 1 312,50p* 312,50w

7. CP-22 Pncumatic 1 200, 000* 260,000
roller (Dynopac)

8. C-35w Air track (IR) 2 74,300 158, 60y

9. 75U CFi4 Compressor (IR) 2 8U, 809 161 ,6¢0

lu. Rock—dumg trucks 3 440, 0006** 1,320,004
ly -16 M

11. GP-dump lv - 12 M3 8 275, 6u0 2,200,000

12, Pick-ups 4x4 4 9,500 < 38,000

E = 7,842,704
* Assumed prices

*x The CAT D25C articulated truck which 1s too large has a cost of
17,545,400, Assume smaller truck at = 15% less cost.

c) Drainage pipe

Same as Scheme "A" (see pg A-24) = M3,193,UGU



d)

e)
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Estimite the cost of the Base Camp:

Since the Senior Staff will be augmented with four ' (4)

additional foremen to supervise the second equipment spread
and approximately 25 operators, one additional port-a-camp and
12 tin huts will be required.

The estimated additional cost is

a) 1 port-a-camp

b) 12 tin huts @ 2¢uy

c) Schame "A" cost

=M 35,000

Subtotal 59,600

My, 349, 6uu

Maintenance costs Scheme "“H":

24,904

= 1,250,009

Since Scheme"B" construction will be completed by 17.0 1949.

The cost of maintenance will be as follows:

PROJLCTED LIGHT MAINTENANCE

AMNUAL COST DBS T GRAVEL ROAD ANNUAL COST
PER Kbl CUT-OFF  SuCTION  CUT-CEF  SECTION MATLTENANCE
YEAR KM
GRAVEL  DBST 1 2 DBST GRAVEL
M/KM M/KHM KM &M Kb
1967 1984 1323 15 42 21 22.7 19,845 170,629
1988 2281 1521 15 42 21 55 22,815 269,158
1989 1312 875 15 42 21 72 13,125 177,120
55,785 616,307

Total cost =
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The heavy maintenance shown on P A-26 for Scheme "A" through
1989 is valid for Sch@me "5"., Therefore, the estimate cost of
heavy maintenance is ' 88,422 less the 199¢ costs:

- Therefore, heavy maintenance = M588,365

The total estimated cost of maintenance from Quthing to Qacha's
Nek for Schame "B" is as follows:

1, Gravel Sections:

Light maintenance = M616,307
Heavy maintenance = M588,365
2. DBST = 55,785

Total cost = M, 260,457
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3. Estirate the costs of placing crushed gravel base and DBST. Use the
repcrt develoged by E. King Engr., (SPR) as a base:

a) Gravel base course costs:
The estimated cost of crushed gravel base (Aug. 1983 = M32.68/43
Therefcre, volume per Km:

6.5

Average width

Deptn ¢.15M

Therefore, 1983 cost = (32.68 M/,3) (975¢3) = M31,863/kn

This price incluces tne quarry oparation, crushing and a mecian
haul distance of approximately 13 Km.

-Assuming a 26% increasz between August 1983 and October 1985 and
a8 projected intlation factor of 15% the projected costs per Km
ate as follows:

YEAR QOST/tM
1986 46,17y
19537 53,055

Costs are in Maloti
1958 61,860 :
1989 78,218
1990 849,751

The costs per Km do not include start up costs and approximately
5 relocations whicn will cost approxinataly ”SSU,UCU. Equipment
to operate the quarry and crusher would pe scneculeg out of the
expanded fleet outlined i1n Schere "B,
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b) DBST costs:

The August 1983 estimated cost of DBST per King report is as

follows:
ITEM COST/M?
Prime ¥.40
Bitumen, 2 seals 0.45
Chips 1.00

Total = M gs5/M2

Therefore, with a 6 meter wide carriage way, the estimated cost
in August 1983 was :

Cost/Km

[{]

6 (1WuG) (1.85)

)1, 1wy /km

Using tne same cost projection assumptions given for gravel
base, the project cost/Km for DBST are as follows:

YEARR COST/XiM
(MALOTI)
1986 16,084
1947 18,496
1988 21,271
1989 24,462

1990 28,131
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Gravel requirad = 165,000 M3
19 m = 20,600 M3
7 mm = 7,000 M3
Total = 192,406 M3

Say 2v0,6u0 M3
WI = 1,96 ton/m3 (206,466) = 392,000 tons
Estimated production time:
Crusher capacity = 70 T/hr maximum
Assume 74% capacity
Therefore, at (8hrs/day) (49 tons/hr)
Total time = 1000 days/245 days/yr = 4 years single shift

Six set-ups at 4 weeks each = 24 weeks - Say 6 months.

Preliminary Information WIC 19/11/85
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A=35
ANNEX NO 4

REGION (S0QUTH)

TRAFF[C CCUNT FIGURES

NAMES 1983 1984 1985 1986

Counf Count Count Count Count Count C;wnt Count
1 2 1 2 1 2 1 2

MOTSEKUOA

Daily Averages 234 237 243

MAFETENG MARKET 314 508 530 536

TSA-LITLAMA 552 534 581

HA LEBENTLELE 558 534 597

HA NABA 168 50 - 54 61

SEPHAPQ'S GATE 71 67 68 66

MPUARANE 65 103 93

i\ TSEPO 134 186 136

HA PCTSAKE 798 721

MAKHALENG BRIUGE i73 154 -

MESITSANENG 265 100

VILLS MaRIA 289 542 417 665

HA NTHO 143

MUYEN] 157 525 595

TELE BRIDGE 129 117 165 148

MT. MOOROSI 295 281 311

MPHAK] 30 53 41 101

WRITE HiLl 118 57 58 62




REGION (SQUTH) CONT.

A-36

TRAFFIC COUNT FIGURES

STATION
NAMES 1983 - 1984 1985 1986
Count Count Count Count Count Count | Count Count
i 2 i 2 i 2 o 2
, ®
WPITI
Daily Averages 71 39 133
HATERFALL 48 38 55-° 54
RAMATSCLISO'S GATE 23 16 24 27
SEHLABATHESE . 24 37 42 79
RAMOKOATSi 698 741
RAMOHAPT '
QGHOQOMONG 655

=
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ANNEX NO 7

TRANSPORT INVESlNENT AND IMPACT ANALYSIS

GUIDELINES Ct ASSESSMENT OF CUANTIFIAELE BENEFITS

A, Genaral

Altihough a substantial amount of work has been done in the area of
evaluating traAsportation investment impacts on economic development,
relatively litcle of this work has focused on tne contricution of
transport investment to meeting basic human needs or the social iampact of
such investments. The fact that little research bas beesn done by no
n2ans shows that transportation has little effact on Teeting basic human

n2eds, Rather, it points out the need for systematic project evaluation

to identify sucn impacts.

Practically all of the imgact researcn identified in the past éu
years relates to roads rather tian to ports, snipping, rail or air
transportation. Subjects range from major highways to feeder roads in
rural areas. Some studies address the impacts of roads alone on rural
development; others are concernea with integrated rural development

projects where roads are one component of a package input.

From 1963 to 1967, USAID sconsored a Transport Researcn Program at
Brookings Institution, focused cn the relationsnip of transport
investment to development and social benefits. Many studies Qere carried
out since tnen, and particularly in Africa, India, Soutn Arerica and

Southz st Asia,



A-4¢
Social impact evaluation studies covered the following parameters:.

Changes in. Economic Characteristics:

- Transpcrtation and Services
- . Production/Prices

- Marketiny Practices

- Average Gross Income/Distribution
- Economic Enterprices & Establishments
- Energy

- bmploymant

Changes in Social Characteristics:

- Population tobility

- kducation Servicas

- Health Services
- Covernment Services Availability
- Recreational Facilities .

- Communicaticns and media

- Environment

The impact analysis must be based on surveys and "based-line" data
collected:

- Before Commencenment of the Project

- Cn the Ccmpletion of- the Project, and

r At full Develogment
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B. Benefits and Eeneficiaries

.

The benefits considered in the evaluation of tne impact studies

include: (1) Poad User Benefits and (2) Non-user Eenefits.

Road user benefits result from improvements to the road of an area
represant a cain to the user botn in terms of lowering operating cost per
kilozeter and reducing trip cost and time by means of a shorter road
distance (e.g., a raduction in travelled cistance), or surface

improvement. &ll tnese benefits are quantifiable in monetary terms.

The non-usar benefits accrue eitner directly or indirectly as a
result of roac improverents. Non-user benefits impact the entire
comtinity wnereas use berefits accrue only to road users. ion-user
peneiits are less readily perceived and lend themselves to quantitative

analysis.

It is generally recognized trat non-user benefits impact different
segments of scciety in slight varying ways, and are best understcod when
treatea as:

- Caunercial benefits

- Camunity benefits

- Recional benefits
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l. Commercial Benefits are those economic benefits which result

either directly or indirectly from road improvement. Direcct
impacts may be realizec in the form of lower freignt rates, reduced
transic time, or increased transport cependacility. Indirectly,
comrercial benefits often result because a rcad improverent project
expancs a market area - more Feople are within a reasonable driving
time of a comvercial outlet. Road improvements may alsc be a
catzlyst for increased tourism and otirer social ér recreaticnal
activities; many businessas could be favorably impacted as a
result, Expansion of 1ncustry can also be ennanced by road
imcroverznts; tnis could increase employrent thereby impacting the

corrercial sactor in a major way.

2. Communitv Eerefits are more aestnetic in nature ancé very

Giflicult to guantify. Trhey accrue to the ccmmunity as a whole
rataer than to incividual elements of it, and include improved
accass, incressea mobility and less congssticn. These factors
gererally affect the quality of living in a positive Qay. Otner
comtunity benefits wiiich may accrue include an improved tax base,
increase in land values, or an increase in the effectiveress with

whicn protective public services can be rendered.,

3. FRegional Benefits extend beyond the immadiate community

impact area; they too are difficult to Quantify. Roa’ improvements

ArLe salc o ennanCe or cause population aispersicn; tnis cculd be


http:populatl.on
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favorable or not, depending on growth goéls and objectives. Thié
phenomenon could in turn cecrease congestion, raise land values,
and increase employment. Other regional benefits incluce expansion
of recreztional activities and more intense utilizaticn of natural
resources. ‘Tne impact on transport operators, shoppers, sellars

anc commuters is graphically presented in Figures A, B and C.

Cc. Data Collection and Analysis

It is nacessary to cevelop an economic, social, and transport
profile b2fore and after the project completion. Tha profiles will cover
the road area and trne zone of influence. The following will be covered

in esch of tne profiles:

Economic 2rofile

In the economic profile data collection will include the following:
- Average farm size

- Total amount of arable land and croprec area

- Present crop procduction and potential surplus or deficit
- bPotential growth of rural markets and agriculture processing
facilities

- State and potential of agricultural cevelopment particularly
prosrams for irrigation, electrification, usa of fertilizer,
etc.

- Uncerutilized labor force

- Extent of potentially arable land

- Size of small scale industries
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IMPACT ON TRANSPORT OPERATORS FIGURE
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iPACT ON SHOPPERS AND SELLERS FIGURE
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IMPACT ON COMMUTERS FIGURE
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- Repair of manufacturing shops
- Other activities

- Potential development

- Agricultural prices, farm and market

Sccial Profile

The social profile describes the socio-economic, envirommental and

cultura) activities. This is not covered in this annex.

Transzort brefile

The traffic profile will include best estimates and data on:
- Traffic counts

- Tratfic by venicle type and other modes, if applicable
- Origins ana Destinations

- Purpcsed business and other trips

- Numwoer of occupants in both buses and cars

- Type of Comodity carried by type of vehicle

- Tons carried by freight vehicles

- Estimate of annual increase of vehicles by type and category
- Motor fuel consumption patterns

- Freignt and passenger rates

- Conditions of the road under consideration; structures,

average speeds; length; and geometrics
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The gquantifiable eccnomic benefits cover the followiﬁg:

- Transport and Travel Savings-Energy

- Production and Productivity

- Incore growth and Distribution

An elaboration of the above quantifiable parameters follows.

-

1. Transport and Travel Time Savings

VOC Savings

A change in accessibility brings adout a nutber of chances in
the perceived costs of transport ané travel. First, actual user
COsts can pe expressed as costs per unit of distance, so a
reduction in distance travelled brings atout a reauction in total
cost par trip. Secondly, there is a time ccst asscciated witn poth
transport and travel, so a reduction in time brings about a furtner
reduction in total cost per trip. Thirdly, there is a safety and
convenience factor, whicn, though usually unquantifiable, may be a
major factor in travel and transport decision-making, The
generalized reduction in perceived transport costs has two
effects. First, it affects price of transport and travel to the
consumar; and second, it generates additionsl tratfic due to tnis
activity. Induced traffic muy also affect the structure of sccio-
economic impacts by changing the competitiveness of the market in
transport services and thereby increasing the prcbability of a
pPassthrcugh of cost savings in tha form of price reductions to the

consurer. In cucition to chances in the market price nf freight
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and passenger transport, a reduction in transport costs provides a
benefit to vehicle owners that méy induce additional vehicle use.
To the extent that vehicles are privately owned and operated for'
perscnal use, tne tenafits of such use accrue as profit to ths
vehicle owners. Privately ownad vehicles that are used to provide
public psssenger and freignt transport services cenerate user cost
savings that may accrue partly to the cwners with the rest being
passec c¢a through lower transport and travel prices in a desirable
econcinic environnent. ''ime, safety and convenieﬁce savings are

necsssarlly benasfits to vehicle users.

The following VCC savings formula nas to be used in order to
quantity savinys to transporters:
VCCS = VI x L x VOCD

Wnere: VOCS = Vehicle operating cost savings

VT = Number of vehicle trips
L = Average length or travel distance
VCCD = VOC differential, or difference in operating ccsts when a

vehicle is made to cpesrate over the same road under two

differant conditions (see below)
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Passencsr Trips

The formula usad is:

PVOCS = PT x L x VOCD

where: F/OCS = passengers VOCS

PT = No. of passanger trips annually
L = Average length (distance) of passenger trip
VCCD =

VOC differential, whicn is:
(Ocerating Costs) minus (Operating Costs)

(B = Before) (A= Aféer)

= <Eg_ +R % (1 +dl value)

2
0

E_+ Rx (1 +dl value)

L 0
whera: F = fixed costs
S, = sgeea pefore improvetent
0 = average occupancy
R = runmning costs
S = spe2ea after improvement
d; = cost diiferential for surface cordition

The road user savings are normally calculated by the DL
metiocd., Th2 basic point in this prccedure 1s to express the
adaitional cost of wriving on a substancard road in terms of
driving additional leigtn (1) on a flat paved tarngent roads.

A dl on ¥.3¢ for road with bad surface conditions means that
the acditional cost from increased fuel and the consumption,etc.,
of driving 1 km on the substandard road equals the cost of driving

1 KXo = 300 @ on an ideal rcad.
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Passengér Time Value

The value of travel time of passenger vehicles has to be
assumed to be eguivalent to the econocmic wage rate of the vehicle
occupants (excluding the driver). It musé be further assumed that.
the extra time spent in travelling would have been either used
productively or the perceived value of pleasure time saved due to a
road iimprovement would be equal to work time at the average wage

rate.

Tn2 equations to be used are as follows:

Whera:

C = Wxo0 (Hourly)

(Kilometer)

0
[

"

“©ln

C Cost per hour passenger time
Averace vage rate

Average venicle cccupancy

1 Cost per kilometer passenger time

Average spezd

0O %
nnnn

Value of travel time is an important factor in determininy the
feasibility of new conmstruction. Tne new facility is economical
only wnen travel tize is reduced and SO tne traveller has an

opportunity to earn more income.

Time Value for Vehiclas

Beyond saving personal time any decrease in tne duration of a
trip also saves vehicle operating time. This is proved by the fact
that road improvements result in increasing the use of a vehicle

within the same lenath of time. This applies, of course, mainly to
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trucks and buses since these aim at increased transportation
utilization. This can be accomplished by the possibility of making

more trips in the same time.

Components required for assessment of time value for vehicles
are: 1) average vehicle life in years; 2) annual hourly operation
time, 3) cccugpancies, excluding tha ariver; and, 4) vehicle

financial and economic price. The equation to be utilized is as

follows:
T = P OR T =__EP
LxoO Lxo0

Where: T = Travel time for venicles

F/E = Financial/Eccnomic

P = Venicle price

L = Average venicle life (years)

O = Annuai average operating tima (Krs)

Needless to say, an 0-D survey is requireda, in acdition to
Spot spe=d studies, detailed economic researcn ang in genefal
refined data. 1he equations and their ceriviation is furnished
only for tne record. Only if more data are collected and rade
available will it be wortn while to assess time values for both

passengers and comnercial vehicles.
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Miscellanzous Renefits

.

Differences batween pre-construction and post construction should

be assessad for the following important parameters:

- Traffic
- Incore’ growth
- FMarketing practices

" Producticn and productivity

D. Baseline Data Raouirements
Information has tc be gathered:
- before the construction period
- after the project éompleticn.
The economic benafits - all of which are cuantifiable in nonetary

terms, are as follovs:

vehicle operating cost savings

- passenger trips. (¢ssessment)

- passenger time value saving

- time value for vehicle-savings
- incoma growth

- dacrease in transport costs

- price changes

- more profits to operators, producers

- lewer transport cost to comnuters.
All of the above are Quantifiable in monetary torms.
The distributicn aspect of benefits are consicered for two reasons:
b A evnIQate<incentives for increasad preduction

L. BEvaluate project Impact on tho distribution of income
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b. Relationship of Problems in the Agricultural Sector
to the Macroeconomic Situation

i. Agricultural Input Distribution System
Inefficiencies and Market Distortions

ii. Lack of an Integrated Livestock Management
Policy

The Program Proposed to Deal with the Perceived Problems

i. Assistance to Improving the Efficiency of the
Agricultural Input Distribution System

ii. Assistance in Development of an Integrated
Livestock Managemen: Policy

Type of Assistance Proposed

Estimated Dollar Amounts Required

Special United States Interests

Additional Requirements for Preparation of the PAAD




