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Abstract

e dlscuss the application of Peter Checkland’s Soft Systems Methodology (SSM) to Road

| ‘éinﬁtene;nce Management in Kenya. This is in view of funds generated by the taxes, Fuel Levy

7
¥ Pd'T‘ransit tolls specifically for road maintenance.

i _We look at whether the Roads Department has the capacity to absorb these funds
ffectively and if not what needs and can be done about it. In the same vein, funds allocation

‘#melth’c‘)ds used are analyzed and a Goal Programming model is suggested.

We find that the Roads Department needs to increase its commitment to planning and

'control functlons as an integral part of all its actwities. This is possible because certain donor
{

i ‘funded umts have such systems manned by ministry personnel. The suggested changes were

’0 tained co-operatively and are not solely the researchers findings. Chances of implementation

| are enhanced 1f followed up. It is apprecmted that termination of the study was arbitrary as all

)

SSM studles are hence participants could follow up on the suggested course of action.

The GP model could not be tested due to lack of reasonable and sensible up to date data.

A L :
Nyl 5 A A
L

\ Tim’e ‘and money,did not allow us to obtain grassroots information for the model.

: "The-rapproach used has specific benefits for a developing country especially the learning




and creates momentum for change in instltutlops "'. :
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CHAPTER 1 INTRODUCTION

L .. BACKGROUND

5 ..n fiimeira|

The ;Milllistry“‘of Public Works and Housing is the institution charged with the responsibility of
managmg :t‘l‘le“roéd network in Kenya, for the government. This involves the construction of new
_?Qéds;fdr; pkpansion of the network and maintenance of existing roads.

e r‘ ‘3 "v i ‘

There are two general classifications for roads:-

(l)'Pi'W‘e‘d Roads and (2) Unpaved Roads. Paved roads are all weather roads, unpaved roads

' (e
-T\L,: Fi

are gravel and earth roads. In 1992, respective lengths totalled to 8700 Km:and 54,500 Km

; _" ,M i

respectlvely : Roads are also classified according to service levels, classes from A to E, and

_unclas51ﬁed roads They form a comprehenswe national network with class A roads forming the

natxonal trunk roads, and the lowest class is of access roads.




existing ones,

43 . The importance of road maintenancc has been highlighted in many reports and studies.

Poor roads have adverse effects on agricultural development, affect other sectors of the economy

A %3 i
o des s AR E BRI

such as tounsm, manufacture trade and commerce, indeed almost everything since transport 1S

by
u‘& s‘ ‘ A ‘, E
’

a fundamental actmty Within the context of current efforts in liberalization and structural

sk
.f-\»',,,l- E RETR

adjustment programmes the problem of road maintenance was critically examined in a World

Bank SPOHSOTCd proposed study on estabh“hmg an approprrate institutional framework for

§

effectlve management of the entire Kenyan road network- Road Maintenance Initiative Policy

LR DR e

Reform.

1 “

One of the impairing factors was low fundmg levels. Maintenance was seriously

underfunded and it was not possible to do any serious remedial work. This problem has been

!L'h' 5

effectlvely solved w1th establishment of a Road Maintenance Fuel Levy and Tran31t Tolls. The

“ \ J RIS

‘Mlmstry of Pubhc Works and Housmg should receive about 1.8 billion and 0.5 billion will go

thl .JQHNL“' .§‘:

to the Mlmstry of Local Government for the fiscal year 1994/95. Additional fundmg is expected

k “f RO D01

ffgm donors and the exchequer With time the Levy is expected to be raised to a level that
4 Mrﬁair“!'/ L

makes road mamtenance self sufficient, at about Kshs. 9 billion.

9 ':,‘




12 e ROAD MAINTENANCE REVIEW OF CURRENT PRACTICE AND

‘.'
SRR
o

e i "“MANAGEMENT
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This revrew w1ll concentrate on funds allocatlon aspects of maintenance. Management systems

at the Mimstry of Pubhc Works and Housing reﬂect problems associated with developing

countries that take on responsibilities without matching capacity in terms of financial rsources,

4T i

personal and sufﬁcrent authority to carry out decisions.

'}. l ‘-“!., i
~In general funding levels have been very low, allocation of these funds.is done using rule

of thumb :.approach based on experience and previous figures, for example a global factor for
'_‘\ .. o " 4

inﬂationiis‘ applied to them to obtain the next years estimates.

“w*m Wy, R
t S EEG R

|
vv‘

mUnder the donor funded Minor Roads Programme work plans are prepared by District

Mmor Roads engmeers and are used to justify: funding requests. The national prograrnme for
&

classrﬁed r"' ads lacks such a system. Information flows to and from headquarters are very

lnadequate;;.; In making allocations to various districts, old estimates are usually revised taking’

into :fa‘qicount politicians complaints in particular districts. Personal lobbying by District Works

OfﬁPCTS, thay also result in their receiving extra funds.

On monitoring and control, there is no system to evaluate expenditure and productivity.

In .th.,ﬁﬂiMi}?Ql;‘;;Roads Brogramme this is done by donor appointed external auditors.




& L im

ar There is a Canadian developed information system - HMMS - (Highway Maintenance__and_

Management System) a pavement maintenance system (PMS) that could potentially cover much
of the work. But it was installed by external consultants at high cost without giving consrderatlon

to top management and other issues. The result is that when the expatriate and other introductory

personnel left, nobody knew how to use it fully. Poor documentation is one problem cited. It

{

is used only for minor allocation works. Further to this, its design requires a very good ’system

for mformatron gathenng and drspersron leen the laid back culture of many civil servants and

""_t y

lack of top management support for the system it is gettmg reduced to an anachromsm

s
)

OVEETINENT,
/.

' 4 W JuThe planmng section of the roads department serves the whole Ministry as a result of
‘unco- ordmated re-organizations in the past. Frequent changes in the Kenyan ministerial structures
is largely respon51ble for this.. So it hardly does any planning for road maintenance in partxcular

It is more of a reactionary unit that prepares fea51b111ty study reports upon request, usually to

“'“ Wy

avail donor funds, or in response to politicians outcries.
Ay ! : 4

Factors like external pressure on senior management, rigidity of civil service labour’
7relat10ns external control of funding levels and use of non-technical evaluation criteria generally

lnvélldate planning and other efforts to deploy resources efficiently and effectively.

One of the needs 1dent1ﬁed in the study by Grabowsky and Poort Consulting Engineers

on Staff Orgamsatr.on for Unpaved Roads Marntenance was rationalisation of maintenance polices.
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but also takes into account other pertinent organizational issues. ci o S a0k epEii s

13 . STATEMENT OF THE PROBLEM

: The urgent problem facing the management of the Roads Department is whether they have the =
capacxty to absorb the envisioned funds in a manner that would be acceptable to all stakeholders,

especnally Kenyan tax payers

{ 4-—»}Urgency is necessary heeause the department has to _]\JStlfy contmued fundmg Other
government agencies are competing for state funds and it would be illogical to most Kenyans to
hear that such substantlal funds are allocated using ad hoc rules of thumb. ‘Donor agencies and
the World Bank are also puttmg pressure on the Ministry to rationalise its activities. Misuse- of
such'.,funtds weuld be scandalous to a high degree, and may make it difficult for the department

to receive such backing again.

e, oW T D

i

v»;t | A
G 4 4 .
G 0 TR

4 1. STUDY OBJECTIVES = . . ;

*To 1dent1fy systems changes that are necessary in the Roads Department of the Ministry
‘qubllc Works and Housing to enable it to absorb funds from the Road Maintepance
Fund Levy more effectively.

2). 'TO cbme up with a system model that would allloca'te the funds in a manner commensurate

m‘Wi.th‘g'oals of various stake holders. This objective should be viewed as a tentative .

et e e i 0 g st | ot e e s



' ”propos.,al because the proposed method of study does not presuppose particular solutions.
s , SIGNIFICANCE OF THE STUDY
:.The sttldy‘vvvill serve to sensitize the top management of the roads department on what operatione
: research/ihenagement science has to offer for the effective management of large scale resource
;deployrhent. "Syster‘ns changes recommended by the study team should lead to better overall
,“- oerforrhaheeﬁ ‘,: o1
i %4}';;;«.. i Gt Qi

Lifay

? It W111 serve as a pilot study and if, as it is hoped the model will do, it should serve as
\

a better allocatlon criteria. The department can use it to justify its methods to outside stake- -
| holders whw

‘ ; l
““"if? ‘H‘m AT

tiyi Other 1mportant benefits are learning effects achieved when soft systems methods of study
are used Even if recommendations are not implemented, the exercise should sull be worthwhile

through such learmng and insights gamed from the process.
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| CHAPTER 2 . . . LITERATURE REVIEW

£2.1 ; .. OPERATIONS RESEARCH METHODOLOGY

221, 1 a¥iir sy Two Paradigms

‘ "N,‘d3.t'}"u3'f 7,;".',_ :

Z}TW"V‘.‘féeneral "':a‘lbproaches can be discerned from current~literature in Operarions Research and
‘Manag‘érheht ‘Svcience. These are the ‘Hard’ and ‘Soft’ Systems approaches.

‘ : The term ‘hard’ has only come to be used recently to differentiate this approach from the
‘SOfthmethodologies developed by recent researchers. (Checkland, 1986, Ackoff 19’(5, Eden,
Fnend and others). . It came to be used following serious criticisms of traditional OR
methodology (SCIGntlﬁC) by some OR researchers especially Ackoff (1979 a, b) and Checkland
‘(1983) u,These cr1t1c1sms focused on the inability of tradltronal OR/MS approach to make 1ts

vma.rk at strateglc levels of decision making. Strateglc decisions and plans outhne broadly the

organizatlons drrectlons goals and means to'achieve them. All other plans:i.e. tactical and

‘‘‘‘‘‘

Operatlonal have to, conform to the overall plan. The success of traditional OR/MS at these lower

rorrTradmonal OR/MS approach is termed "hard systems thinking". Rosenhead (1989)

descnbes rt as




i
"l'-‘i's);stematically ordered thinking concerned with means - definitions in well

L structured problems in which desirable ends can be stated" (pg. 5)
' ’“f: LERTSRQ 80 (d

NI S e Y I R S s R T~

i \‘

3 But m

‘any situations, the objective is usually not well defined. Multiple objectives of .
‘stakeholders conﬂlct and resulting in frustratlons at implementation. The approach also fails to

account for 1mportant human behavioural and POlltlcal factors. For example, the HMMS system

& 3 A ! .-y,,

is good operatlonally, but is not used because the 1mplementors assumed they knew what the

~~&~\.

problem'.was‘and failed to get the support of top management.

3 H

"" "I;he s;f; apl;roaeh on the other hand does not assume a specific problem exists. It is &
methud of en;ulry into problematxc situations, that identifies possible changes that may improve
the s1tua‘t1en: The users ; and stakeholders are principal study personnel, with the outside
.'expewcdnguliant to guide only. So proposed changes are from those concerned and hence

»chances of 1mplementat10n are greater. The approach has been found useful for problerns with

a la.rge behav:oural and polmcal dimension. The aim is to arrive at consensus and commxtment.
£y '.‘;1 % il " y }| A

g sERe g oy

from those céncemed not necessanly at the theoretically best solution (Eden,1989)

Ib 3

The alternatxve paradigm reflects the soft systems approach. ‘Soft’ refers to intangible

, Vanables such as polmcal processes, compromise and other similar *soft’ variables the antithesis

'" (“v)uf gt ik

of hard varlables such as numerlcal or quentltatlve facts and logic. Various methodologles came
“TS'”A“ Metl iq1

to' pl‘ommence durmg the 1970’s and 80’s as realistic ways to make decisions based on the
YVRERE M a0 w0 s

altematwe paradxgm
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'Chéii’jééte"r’istics of alternative Paradigm

Non optimizing seeks alternative solutions which are acceptable on separate

dimensions without trade-offs.

Reduced data demands, achieved by greater integration of hard and soft data

'Simplicity and transparency, aimed at clarifying the terms -of conflict.
Conceptualises people as active subjects.

Facilitates planning from bottom up.

(3
)

Accepts uncertainty, and aims to keép options open‘fof later resolution.

Adapted from Rosenhead (1989)

\}' i

. Some of these methodologles are Strateglc Options Development and Analysis (SODA), |

SOftl‘ SYStemS I\;Iethodqiogy (SSM), and Strategic Choice. These have. ongms in tradmonal



A :
¢ in nature .
process, not the ﬁnal decrslon Metagame and Hypergame analysrs are game theoreti

: and are concerned with the decision. Many of these were in fact concelved much earher b.utvwere

iteﬁned to practicality in the 1970s and 80s.
M L B 1 R G T PR AT

o
Wi

}‘.2.1.21.5‘;;' ! The Midtlle Approach

Of the two paradrgms dlscussed above there is as yet no proven supenorlty of either (Mbeche

PRI R

teachmg though they are starting to get integrated (Daellenbach a). It is therefore not easy to
make concluswe Judgements as yet (Rosenhead 1989) Since each has distinctive but
Complementary advantages and drsadvantages it would be logical to use them together so that

they complement one another. The soft systems approach can be used at first to brmg out

“'“»‘L r',r g

)

Other\mse severely limit the potential benefits from any model made.

f 4 | I
“}‘5 'i”&}“u“gé. AL i e ! ) hEA e

\l'. ‘»'v '

Pammpatlon by all stakeholders is sought coupled with a less quantitative and more qualitative

'14’

pnor analYSlS This should set the stage for a more relevant quantitative application once the

PlCture is clear

9 ‘tzﬂ'},l‘%" S{‘t"\ii »t‘ [

It may be argﬁed that the term Middle Approach is superﬁuous in the sense that the soft

10

1993) The formal SSMs have not yet entered the mainstream of management practxce and

pertment Pohtlcal behavroral and other broad orgamsat10na1 factors that may mvahdate o

’M“ Sagasu (1982 a) and Mbeche (1993) have' given such a proposal Greater active

approaches”do not shy away from churning out hard .solutions when necessary These are the



spec1al case of soft systems whereby there is only one unique and desirable solution (Checkland -

1989) Therefore the need for a given model should emerge within the context of the broader

P g e

: systems ‘enquxry into the problematic situation, Indeed ‘hard’ and ‘soft’ approaches need not be

ﬂ obpesed to each other. In large complex issues, amixture of methods often produces better

| results.tfie

s TRANSPORTATION AND RESOURCES MANAGEMENT USINGl OR/MS
ORmodels Have been used successfully in many countries. In the US, FORPLAN is a linear
’P"Ogl‘ammmg system used for national Forest and land management. (Kent et al,1991).
Combmed linear programming and game theory have been used to raise agricultural production

in Chma (angzhen 1991) Systems concepts were successfully used in a masterplan transport

| ‘Smd)’ for Sudan (Saaty, 1982), and very effecnvely to improve transportation loglstlcs in New

‘Delhx Indxa (kaer in Luck et al 1982). Their employrnent can also be used' to resolve resource

‘ ‘,allocatlon dlsputes since models are politically neutral as was the case in an Indlan study (Patel

Mevns

=
&
¥
§
H

iRoad maintenance is a major public expendlture item in all countries and also tends to be
‘ POlltlcally sensmve OR/MS has been employed very successfully in many western countries.

, ’Road Ma1ntenanc° Management Systems are a good example where OR/MS has been applied.

T _ey may be manual, computer. based or a combination of these. Of course computer based

11




‘ systems can do more, but as will be seen, it is only if their design and implementation 1§ Very
well executed RMMS employ a systems approach to road systems il serveras bOtL RLZEAE

‘and control' tools. They incorporate a combination of OR/MS models, road engineering based

ones for physical characteristics, financial cost models and optimization models. All these are
designed to work from a common database.

| The Model Structure generally consists of :

<o Rpad: Dy )

Pavement Condition Inventories.

- The structural, functional and traffic conditions of the pavement.
\ : Migh | ‘.

2.4 Pavement Condmon models.
They are used to predxct the condition of the pavement with time and usage. They may
! ’v-.‘!r;t;,be based on materials behavior theories, from empirical studies or based on surveys. The
i ‘.i‘, bl &
reet l%TtWO are more common. - | ; ;.
/
3.

Mamtenance Cost models.

-

4. ugh User‘Cost and’ Social Cost models.

These Jare costs of a higher order of magnitude like time costs, vehicle operation costs,

P2k




: ] i ' odels are not much
‘accident costs. These relationships are not easy to determine so these m: _ »

@ used,

pi Optlmlzatron models.

r constraints. The
For allocatron of resources under budgetary, manpower, time or othe |

a4 mployed.
;*"'criteria is'usually an economic measure of return on capital employ

6. '*"\5‘;Rdad Data Bark. -
ssing and
Compnsmg a referencing system, database ﬁles systems for retrieving, processing

ank.
presentmg information, updating files and administration of the Road Data B

(Adapted from Lars Bolet, Municipality of Herlev, Denmark)

! 1?.-{‘:1:.» :

i1 '
I

a
The S}’stem addresses the road network from both national and project levels. Hence there is

&

{
..... Ny

"- In both Canada and Denmark these systems were mtroduced gradually. The implementors

ated
1everv‘lest 31ght of the fact that it is roads being maintained, not the obtarmng, of an autom

nt
‘eportmg '(and planmng tool Hence thls process was' combined with a mandatory manageme ‘

come, and a
ralmng course for all users that gave them a certificate. Sckeptism had to be over

‘“gh'l_e“/elf ‘é’dlirse for senior managers was given.

13




SAR

In the .’Kenyan case, introduction was managed by external consultants and literally

‘ hammered down the throats of the ministry personnel Understandably it was donor funded so

‘-the Kenyans had no objections, only that when these expatriates left, the system promptly fell into

b
N

fdlsuse They falled to obtain support of top personnel in the ministry, or to look at the computer -
based system in the context of a ministry with many orgamzatlonal weakness lrke lack of enough

funds for data gathermg and an unwieldily orgamzatlonal structure. For example, accordmg to
,r‘

one engmeer some foreign donor representatwes are exasperated trying to find out just who is

responsrble for what in the ministry, not withstanding job titles.

i b s A N o :
y ; “«.»"»?Hl-lf‘df':.’m; R

1

}«The Challenge of developlng an economy from one economic level to another is great One of

b
¥

| the maJOI‘ aSpects is technology transfer from the developed countries. Gass(1990) notes that OR

A

;._techn°1°8y transfer to non-western countries has been a difficult task It's apphcatlon there

.‘ shows- the need to be more cautious and creative when applying it.

In’New Delh1 Indla a creative OR solutlon to urban transport wast,a shift to drrectlon

| Orlented rather than destination oriented movement. Fortunately qurck and effective support of

the 80V' mment was obtained. (Tinker,1982) Luck et al (1982) in the commentary describe it as

l»pu
P

"""t

”Systems Jhlnkmg at'its best. Luck (1982) tells of the need to redirect ORSA in developed

.COUntrles;follomng expenences in Indonesian health services as follows.

14




We_‘gtern. Paradigm Needed in Developing Countries
‘, (éomp;etit'ive Co-operative
' leferentlatmg | Integrating
i Sophlstxcatmg | ; ‘ ‘ Simplifying
=':;_Pub1ishing’ S TRE T Implementing
s;ic" %i’>‘»j(‘;£;::.! :<::r:;3“-,, T . R TR 0 % S (p. 53)

HABQUeat v 4 Wi

J’T'Obt'avining broad support for OR projects usually proves elusive because the relaﬁionship

between the political system and the functional arms of government is clouded by cronyism,

tribalism, lack of accountability and political intrigue. (Ackoft, 1976)

5 “5‘;‘:_!_;-.{ ”1"
: 5"V-Westem society has a culture of openness and political maturity so that some of the ethical

lSSues ralsed above are less common. Our social and economic structures confound ratlonahty
‘.4- il " 5

as it is understood in'the west. The rational smentxﬁc model is bound for fail in LDCs if used

I

mdlscnmmately (Sagast1 1982)

A ST e i
‘*i!fAfter considerable experience in rational planning for LDC’s, Ackoff (1976) concluded

| that lt ls 'Qot Solutions that lack but rather:




M
:

determir‘i'éf what changes to make but how to bring about any changes whatever".

¢ ity in AG (in Luck et al, 1982 p.166).

‘:3 A cozy relatlonshlp between those in power and a rich exploitative business class use a
Combmatlon of corruptlon legislation, coercion and patronage to mamtam the status quo. hfforts
that can brmg about real change especially in income distribution are always blocked. For
B"ample to reduce time wasting, Ackoff suggested to Mexican planers such things as reducing
the lunch break to 1 hour from the current 2-3 hours . It was rejected on the grounds that it
is POlltlcal}y infeasible!

’%Aﬁmrmn,

‘k \ ‘S?me changes therefore require a political and cultural evolution. Ackoff (1976) suggests~
deallzed .planmng, to be led by the president of the country himself. This is not easy in i many
th’rd World countrxes where presrdent s power bases often have little to do with good govemment
More hkel)’ results will be obtained by the carrot and stick approach adopted by donor countrles :
Structural AdJustment Programmes including Political reform, sponsored by the IMF and the
World Bank are being painfully adopted by LDCs, on the pain of not recelvmg more money

Whatever
chﬁmges they advocate will be a copy. of the west, and their appropriateness is

‘Clllestronable

“The |
_ é' World Bank Vice Presrdent for Africa Edward ‘Kim’ Jaycox quoted off the record

ST

R 4 :

. ‘? rcO

s 'Hnecmparable to "Afrlcan tlme" J.n “Kenya - an excuse forx;
eSsary lateness y

16




i "a systematical destructive force that is undermining the development of

”“ 3 capacnty in Africa".?

He S“Eé‘ested,tha‘t:plans should be written by the recipient, not the World Bank.

Hf‘ i 'Asmn countrles like Japan, South Korea, and also understandably Western nations were

wa.“c

i .,,.,..ue v.;‘,,
SR

1gnore the fact that they got results

x A ”.,,'13)“4‘ : gy
‘e ASlaﬂ countries to some extent, have pursued their own courses making successful use of

WGStem TCChnology extenswely while maintaining their umque cultures (Kasekende,1 982) Afnca

full beneﬁts of any external technologies.

dR..oss ‘Hammond, " Structural Adjustment Policies in Africa have
«Says WOrld Bank " Third World Resurgence, issue No. 42/43

i

unhapp)’rabou‘c thls mdependence especially in trade and agrlculture policies, but cannot NOW imes

and S°11th Amerlcan LDC’s may first have to learn and have self reliance, before they can reap |

.r‘““
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o ‘ yEJEsan
Ceub o
Falyd o

is the Roads Department of Kenya’s Ministry of Pubhc Works and Housing. There are other

16 /

partments Housmg and Archltectural Mechamcal and Transport

s ,.,

mﬂ: 2 it

Wlthmy the Roads Depi'rynent there are the branches - Desig‘n, maintenance, Planning and

[ &

S i ; 5
trlct;~ attd Prov1nc1al headquarters Periodic maintenance, i.e. resealmg, recarpeting or

33}“

i ' : b
| UnclaSSlﬁed roads (Mmor roads) receive much donor support in terms of funding. Several
Pgramm & W“ %

6o

|



1d be
' inate them It shou
B t f there is a move to unite these efforts and centrally co- ord

ut as o now

e not
these programmes ar
menttoned that whlle the Mlmstry as a whole lacks sufficient funding,

1 it ,,‘

lackmg cash.lilal

' "soft" aches.
The P"-Oposed teseareh methodology was a combmatlon of both "hard" and "soft" appro =
The .Problemeontext ‘was complex and full of uncertamty Soft methodologies were emp b:’em
0
in Ofder to brmg out behavioural, cultural, political and other systems aspects of the prh :
Sltuatxon It was lmportant that these be- glven serious consideration so that any proposed chang

d
facilitates a structure
were not °Ver-amb1tlous as to forestall implementation. The approach

1
debate by concemed pames that brings out these issues very clearly.

Structured ; debate

d 1" A goal
Tentatlvely this will take the form of an allocation mode

t
cted to be brought ou
°Xpected t° pmVC most sultable Priorities and welghts ranking were expe

e 'soft’ systems enquiry.
m the debate d1scuss1ons and are the major input into the model from th




T 4

Ame tinié,..it;;is' not too decision focused like for example Strategic Choice. [See appendix:] fgh s somse
Bl voindes, dire:

oal Prog‘l"i;lmming‘ is the most popular of all mathematical methods for multiple criteria decision .

raking (Whlte 1990). It has been found to work satisfactorily in practice.

]

B pally s Form:. i v

4
A b Vi A e oy e

: minimize|z=P;y w;(di+d;) |

'« Subject to the constraints:

p g 5'31‘7:",§i7_x--~~

AR 3 f‘(X)-i- dl"' -d = fio % i

~w, is the weighting factor.

20
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 ~ In this Study, it was expected that priorities would be based on such factors as class of road,
r traffic 'volumes, directives from authorities for particular roads and other development objectives.
| Certain constraints like money available do not allow for positive deviations. Similarly minimum

|| maintenance requirements have to be met in line with maintenance policy guidelines.

i 2

| Wor
| kihOp fOrmat sessions were orgamsed)to enable structured enquiry into the problem of using
i i

I so
“ fi SYStemSlmethodology Technical details and data for formulation of models were prowded




ik A \ .
3.2.3 b it Other Recommendations
!," t‘ts‘ 3 IL;}\L‘ LIRS 10310 1o

‘Recommendations’ for change arising from the structured workshop sessions were given to senior

ministry personnel for their comments and possible implementation.
b| R} H

i the AT W

-.?_-3 4 THE CONTEXT OF THE STUDY

qi.‘!u‘f“'[\ nivge ey £

In a Wholly partlclpatlve study of this nature it is vital to clarify it’s context in terms of
‘ behavroural power relationships, and expectatlons It is also acknowledged that the author being
g actWe Pal'tlclpant had his own weltanschauung’3 that may colour the final report. But an
éttempt Wlll be made to report in as detached a manner as possible.

il

The author (researcher) was approached by one of the MOPW Engineers, to a551st him

DAY v v

and
: englneer in‘the HMMS sectlon to come up wuh a proposal that would address the question

Th b "t ani
;i autbOr had Worked as an engineer:for the MOPW & Housing for three years prior to going

for ‘
furtherhsmdres and was well acquainted with most of the personnel mvolved The proposmg

P

°nglnee

) r was' crucral to the study since he could moblllze fellow engineers even senior ones into
43 N )
actlvuy’

lnclua”“
E mg‘MOPW most Workers are content to sit back and only act when a crisis arises. This

in
9 intended J.n this context.

23

of .
the MOPW s readiness to absorb and effectrvely utlhze the expected Road Fuel Levy funds.

meaif WeltanSChuug German word for World View, that captures the

i Y



 proposal had been requested by the Senior Superintending Engineer in charge of the funds

‘ collectiovn. Furiher preliminary interview’s with the Chief Engineer and other Senior Engineers
 brought. eyut a.general feeling of uneasiness concerning the role of Ministry’s computer
‘i'infonlnétion' system, the performance of field staff, the productivity of office (HQ) staff, and an
zair of theMOPW’s aetivities being disorganized and some how out of control;

1

At the same time it was sensed that some Semor Engineers felt that the World Bank’s

ongomg Studles were sufficient so there was no need for further studies. Given that this study was

b

s Wl.thOUt basis going by their many unread reports lying around in many offices.

It Was the younger engineers who most keenly felt the urgency for the needed change Its

exa oy
Ct nature was unclear as yet. In general they /re idle, under utilized and shut out from the

%
&

Was a Senous i
cOmmumcatlon barrier between them and the working relatlonshlp was poor so that

)

é. each
Ska thelr posmon blaming the other for the i 1mpasse Senior Engineers felt that lower cadre

%.en
4 8lneers }Were lazy, Whlle the the latter say the their seniors did not bother about what they did.

}?"?“8 a government ministry, the more senior the position the more politicized it is.
HCIICeI R
i Whatever change s suggested must also be politically acceptable to have a chance of

1mplem
entanon Thls s in addmon to overcoming inbuilt inertia from long serving civil servants.

These
two faCtors make procrastination on decision making the order of the day, each wants to

7k

also fOr academlc purposes, their sentiments were understandable, though thelr faith i in consultants-

actlo
n. They Were famxllar ‘with computers, unlike their bosses, so they knew it’s potentxal There &
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po1 T’;'nts in mind, we now ﬁroceed thh a discussion of the study 1tself

| R A e
1 4 Ui 7 ¥ o e
. i et ,’ Rl 3 p ~~1-‘ i bis @ les 8
. S ‘ \
f
1
| : ‘e t N !
i FaE 3 ¢
| A
i .
i e " i .
|
% ¥ ! Pl e v bt Lok
- M 3 ree v ¢ b £U & FEN Lo b »
¥ v " o oA byl
Ve ¢ i o e 3 e 8 ke A e e SR
] b ¢ 2 g e et 18
by Iekiry e b e i 3 t iy {
t
H A i - ¥
fib oy .
i) SN B AT AR $1 o
i
! i ' {
\
i

| ‘
» p
; { pok ¥ 3 1 i
{ 1 A \
F ¢ L2 \
R % .
Y " Yy (LR & 1 i
* il i1 ¥y wil dhe WAk -uﬂ v Sl B
Wi | . ! ;
/ | ‘
i .
| {
| N ;
sl SRR TR a ~ R i - ¥
i .
|
\ AN | o . @ 3
' » 1 ] ) 1 14 ¥ ]
& (e { 1S (- U N o
i . e . o
i ‘.
h T i
P i P [
y u g2 Lo ‘ 1
i T R ¥R ] S EBET o AR
Wy Sy
\ ¥
th y
§
: T 2 e
" 1 I
v i
A i R RS R L .
‘ -~
{ N
’, . o
& !
ks P . b f i
Rl i } )
aharngg
b YA
i
.
) 3 oaa
{ .



| CHAPTER 4 FINDINGS
| 41 254 SYSTEMS STUDY REPORT

Thls dlscussxon wxll proceed according to the 7 stages of Checkland’s SSM Effort was made to
| follow these systematlcally because it was a ploneermg study. Whatever is written here ShOUJd
| :be taken as the sketch summarized by the author from his own point of view since the real
:Sltuatlons that caused us to arrive at glven outputs were rich animated deliveries of divergent
| vnews.m This is as opposed to calculated attack on a problem using a certain method". The ;
ﬂe"ibi\lit}" tof all soft systems approaches has been widely noted (Checkland 1989, Rosenhead,

¥ 1989)'»,,Ixfei}itably the seven stages of SSM are not strictly steps, one moves to and from stages,

, choices made a one stage are made with foresight regarding expectation at other stages.

gl /




.
‘11
L‘A

S1tuatlon Hence the ﬁndmg out stages 1 and 2 were very broad based. Over two, days, the
‘Sltuatlon was expressed in form of rich plctures These showed how work ﬂowed power and

admmlstratxve arrangements and reporting lmes.

Team Melhberﬁ ;

Ndeda MO Engineer,. Design Branch
Njuguna{" Gl .Engmeer HMMS
i Oloo EO{ Engineer, HMMS
Meth“_.P C}; fi o | Planning, Evaluation & Monitoring" (PEM) Engineer, Minor Roads
: iz Programme |
‘me o
am J { o Economist, Planning
. ¥ : :
‘ Mbugua J-? Engineer, Design, formerly HMMS, attteded Pavement Evaluation Model
= i i course in the Netherlands.
4

Three dlagrams were prepared. First for the whole mlmstry, then for activities under donor -

K

funded l‘oad PTOgrarnmes (MRP) the GOK funded routine maintenance for classified roads, (uses

!’HMMS) ?f}d

if?r Penodlc .maintenance..(Diagrams 4.1,4.2,4.3) - i e
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)

Projects or ‘districts with little follow up. The system is easily short circuited by some officer,

| intamable funds misappropriated.

An 1mportant source of informal power irrespective of posmon was being 51gnatory to
| funds 01' an AIE holder (Authority to incur expendlture) Hence even junior englneers in the ﬁeld
tould llterally do as they w15hed on the strength of the funds they are authonzed to spend

fl :Transfemng them can be difficult 1f they dont want to move. To surv1ve they have .

| godfatheré semor officers, politicians or civil servants who ensure their contmued good fortune.
| Bemg at HQ is generally considered to be a punishment since life in Nairobi is difficult, in the

district, Jife is cheap the engineer is a ‘boss’ and can ‘eat’.’

WAl
14,

e (Sd”We see that headquarters staff have low morale while most field officers have little
5 mterest m work if there is no "eating". Of course there are many honest officers, but it takes one

di
: lshOnesttuperson fo Frustrate all their efforts.

“‘]’( la???‘?ng), a less semor post to which someone was promoted. This is where an organizational

ot d. Waé“‘changed to suit the rigidity of the job promotional system. In effect it made the

. u"’l £

’per”%Eating is the term applied to misappropriating fundsf Ec})lr
nal galn, and is considered the easiest.way to get out o ?
1 act . poverty by those in public office. Those who '"eat
uallY ga:Ln respect from some for their "toughness".

27




d to plan for the whole

B

y 1aylng out the activities dlagrammatlcally, team members found themselves discovering

so :
me _actlvmes are still done though their purpose was no longer useful. They also

,Bclate
d that the current structure of activities simply could not work. The organization had

i
W,-,'

f Su
perII}tendmg Engmeer as a personal ﬁefdom ensunng failure of any overall strategy

P

h\ '\‘.:, '_1 t

‘hlﬁpm H;M

¥

F1rst Methodologlcal Cycle: Stages 3,4,5

,-u,,

-T{‘ s{iﬂl

n : piteh
3 1 and 2 the nature of the problem begun to take specific shapes in the minds of

/

o ‘;;The‘ followmg were suggestions for relevant activity systems.

blht
g to effectlvely spend addmonal funds Each maintenance programme revolved about its




e

P e B S oA AR D

‘nROOt Definition 1

Yy !l
i f manipulatlon of a road database from relevant date,

t
rf malntenance needs now and in the future as an aid to decision making,

e ac

o Al sysfem to manage an information resources involving the creation and

covering the MOPW road

A

within

manpower and financial constraints.

&

i i.IT professionals in Roads Depariment

Need for well managed information - need met

W""“‘well managed information‘is vital for proper execution of maintenance act1V1t1es

s Maﬁpower, finances, equipment resistance to change by some staff or grassroots

ERELRCTE B LOH R E R

129




The conc'eptual model for Root Definition 1 on next page. ' : '~

This model" was compared with existing systems as at stage 5. Without going into highly

de

tailed Compansons it became obvious that actlvmes in modules 1 .-.appreciate MOPW
) :

de
: ﬁnmofl of present and future needs, 2 - translation of these needs into definitions of decisions

Concern; : v ki A g
cermng road mamtenance, and also 3 were practically non-existent.

Very hkely the reason for this start was that most of the partmpants were involved
d ir

cetly in Computer mformatlon processmg at the MOPW and so tended to view the problem
Wit

5 IT as a reference point.

(1, ,
¢ ‘Second Methodological Cycle: Gaining Insight into the Situation

I'og ; A
{ definmon encompassing broader activities was needed. It must be higher in the hierarchy
“

fsystems ‘ T 5 i

|

{

j Suggcsted Root Deﬁmtlons | ‘ v

TheSe were based on the relevant systems;

"‘2) a resources planning SYStem

A MOPW owned S);stem utilizing resources in form of money, physical resources and

‘:Deo'ple to plan and execute road maintenance activities in the best way possible

30
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w:thm the resources constraints, — -
a1 Need for plannmg Need met

: ,L G‘ddd planning is'a must to have well maintainedrprb'éds.:

i
4

o orw

‘B! G Finances, manpower
' Conceptual Model on next page.

: :3)‘ a funds allocation system

Hik .

‘ ‘-C - Road users

;"A -"_" IT staff, Engineers

-T- = Road data - intervention needs execution plans

31
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lril oo W= Available resources need to be allocated with a justifiable criteria which can be
~+ determined from road data.
0~ . MOPW

Wthar B < o0 Resources, manpower skills, finances.

- RD 2.is an expansion of activity 2 of conceptual model 1 and looks at the MOPW Roads
vflll‘)epartment from the point of view of its functionality to road users.

Ca

RD 3 concentrates on the resources allocation criteria.

Many other definitions were obtained and gave us further insight, although they were sub-
°rdlnate to these and so were not fully developed Much informal cycling to stage 5 being done

‘by Was respon51b1e for this. The team was becoming proficient in use of the methodology to

" &
1demlf}' ‘more useful 'definitions. , i Y

A

res'tl'ucturmg of certain activities was needed. Planmng Branch became the natural focus of
Wattentlon It was felt that if it had a more active role, as the repository of most data, it could bring

é'?ﬁ;gulqance' for all other branches and also ensure performance. This was beyond strictly




Sl g |
An outlme for informal interviews was prepared jointly, the interviews were done by the

ﬁau
th0r and oné of the participants. It included other factors that had come up.

h i1

Outline' & General views expressed

A

‘ 1)"5 fl'.iRole of planning department.

" "Government policies for Roads - Formulate and interpret them to user units.

i 12)a * {How to improve HMMS and marry it with other planning activities. Sell to

) ”A’ ‘ . .
. 'top management, educate them, make it more user friendly.

'In one of.the World Bank sponsored studies one of the recommendations is the

33




setting up of an inspectoraté. In fact one of the doors is labelled as such but that

unit is not active as yet.

Ut dor any o

flti,"‘Pérsonlvle‘l - Commitment, Motivation and Management Skills.
' ';f'{‘wTHié was generally very low and is a major stumbling block to any initiative.

e Jobyand o

" Communication between field and headquarters, and between senior and

i ""'!"?;'j;l‘l;ior engineers. |

'i‘hé former is rather erratic because field staff have little motivation to respond,

~_unless it has to cio with money. The latter is poor, senior engineers had little-
5 upderstanding of the work of their jupiors. Some termed them idlers who only

-\"‘,: V\‘lant"vt'o go the field to make money; junior engineers felt that their bosses Wére

too ehgrossed in power play to pay much attention to them or their work. So there .-

'5"»‘-{4::;.,1‘ i 2 3 < ‘ ¢ g ! :
: “F;‘-f’exwts a palpable tension between these two groups. A suggestion by one engineer

(

was for a common canteen, or cocktail parties to break down this barrier. ..

Mdnéy i-f How it is handled, power and problems associated with it.
This was a sensitive topic, one senior engineer said he wanted nothing to do with
it at all. Illustrative is the experience in MPR. When the PEM engineer was an

i 4

% éX}iati‘iate, he, used to issue money to field officers, and they complied with his
L ‘

- requirements. Being an expatriate no one interfered with his work. But upon

: leévirig,’ the local replacement had no clout. Hence field officers can short circuit
B (ha ‘ ;

34




#680 the system and obtain funds before his approval. i P

¢

7) ” “ Roles of individual officers.
501t Job and task definitions were espemally vague at headquarters, a lazy person could .

literally do nothing, yet nothing would halt.

.
”‘";4...,‘;‘:,:! L R RARRY,

W
LT {

a"f‘ﬂ"“It’was suggested that there be greater specialization and a reduction of high rate

_ of transfers between stations.’ Individual officers should also be more proactive

*rin advising the C.E. (R) on needs. Of course if nothing happens then they will not

,:,;:‘)U o
ﬁﬁ“dOJtWﬁﬂ'p‘;

l.{s : &
Saaty.,; $(1982) linote that! hlgh ‘personnel turnover: .creates’
ntinulty between planning and implementation thus slowing down

Pment

23




i

‘De ; : _ :
partment Engineers assigned there felt that they were being dumped. Its’ activities were

il S.eni‘or Stiperintending Engineer (Contracts)
“wnt Involved in HMMS implementation.
Epgiﬁeer ‘ (Desigﬁ)
‘f\"-s:«:“é‘._»--..v.s,;,is-s:

Q_tHék important points mentioned included poverty of our Government so that plans are

‘The most important factor was the lack of a basic planning function for the Roads

LN



_s°?‘a1 computers in offices meant that there was no need to have a large independent computer

Pattment,

' Root Definition 2b

~ Asystem to suppnt't and guide the road maintenance activities for all branches by
Providing a link between Government policy on roads and the other branches that
[implement these policies by breaking them down to tactical and operational plans,

Suitable for execution by the branches including monitoring and control programs.

C. Implententing Branches

A~ People in supporting system

T Nee& for link‘-ANeed met.

0:3 MOPW’s Road Department D ;

1

W i Such a link between policy and execution is vital for mamtenance activities to be:

rationalized.

E i Govemment policy, financiers professional skills available. 1o

-Cp_ncethal Model on next page.

i ) & ' 7
The fOllowmg is an extract from a Draft Report prepared for perusal by Senior Engmeers

E‘_ hoped”that a semmar where these findings would be discussed could be organized fairly
b :

ok




B

—

T —
=

i’h j v
i by
B

s

jdepartm ent. !

?Pfrsonal computers in offices meant that there was no need to have a large independent computer

Root Definition 2b

A System to support and guide the road maintenance activities for all branches by

Dmvndmg a link between Government policy on roads and the other branches tbat

-‘mplement these pohcles by breaking them down to tactical and operatlonal plans,

suitable for execution by the branches including monitoring and control programs.

ol

A.

IAK

0 " -

e
¢ 1o

Impletnenting Branches
People in supporting system

Need for link - Need met.

-MOPW’s Road Department o A
W - : ‘

(

Such a link between policy and execution is vital for maintenance activities to be:

rationalized.

Government policy, financiers professional skills available. A

‘C9nceptual Model on next page.

*
4

The followmg is an extract from a Draft Report prepared for perusal by Senior Engmeers

Wa
; ‘ hoped that a seminar where these findings would be discussed could be organized fairly
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faSt S0 that the outcome could be included in this report. Unfortunately the person to do this was
‘ SI°W to respond and was later transferred to a field office.
t

|

~ The report gave an executive summary of findings, the reasons for the study and the

B

| method used It was kept short and terse giving only essentials to increase chances of it all being

read A semmar would have been the best forum to air view in others presence

SEmwTE S

S R ﬂfi"!ﬁtﬁﬁ T

SRR = v
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“" l',“;""“‘(l-.“‘.*i**f i
%2 ° 1. . EXTRACT FROM DRAFT REPORT SUBMITTED FOR DISCUSSION

o

.o

— =

‘ j{‘“ PRELIMINARY FINDINGS FOR DISCUSSION
4‘,‘

14

x"l_;"'v_r r':'.",f':'f 5 =0  $%
Planning

!

{One ; P
¢ usefu] definition for this activity was :

1A :
system to support and guide road maintenance activities for all branches by provxdmg

! "lk between government policies and lmplementmg branches , by breaking them down

‘int ‘
| ) tactlcal and operatlonal plans, suitable for execution by the branches mcludmg

b

i
&

‘ln
i onltoring ‘and control programs. ey o

|
§ deﬁmtlon 1s close enough to a possible reality as it was later realized that the PEM. umt of

| the :
, MRP dQes nearly that. Hence useful changes can be suggested by comparmg a conceptual

A del Of the definition with existing systems. .




“. This ce'mbarison together with others suggest the following four as the main

‘ .desi'rable and feasible changes:

{

Pl'clnmng branch be given the central duty of co-ordinating activities of all branches,
lnCludlng settmg targets and budgeting. It should monitor performance to ensure the

_ Overall. goal is achieved. Hence it really serves as the brain for the Chief Executive
.Qfﬁ"éer“,’ "tﬁe" Chief Engincer (Roads)

.Nu"’:-!?“(l: ” ety 7 ped S adia \ i d

The C E (R) w111 be advised by Planning Branch to release funding once the field offices

glves satnsfactory returns.

RN

The information resource be centralized under Planning branch. This is necessary to

enabie ‘(a)ebove. Fortunately personnel, hardware, software and considerable data are

&

a\"ailable:vlt'is only a matter of bringing them together as one unit. A program'to ensure

I f (
|

°°n8tant review of software suitability and information needs be set up: This will guide

A
A

the "progresswe transition to fully mtegrated planning, using such tools as pavement

°0ndmon evaluatxon models, - together with financial planning models. Some engineers

h*"V‘e'already received this training locally and overseas.

Retammg personnel who get good experience in information systems may prove difficult
g“’en prlvate sector competmon Innovative arrangements like contracting may be

cOnslde'red since it is much more expensive to re-train new people.

40




A monitoring unit be set up as a vital link in the planning-control cycle. The team will

check works done at random to ensure they are up to standard. It will also support the
databasefby' ensuring it’s validity.

oF) gl
b ISR v ey drg S 6
TV RNARR AL b d B DA DA baN

WA s g

It‘ﬁg‘ed&not be very large, for example under MRP, one engineer from donor appointed
technical auditor, Carl Bro Int., is able to cover districts in 3 months.

'Road rnaintenance be standardized to the extent possible with immediate issuance of a
Standard manual to all field staff. These spec1ﬁcatrons will facilitate umformlty of all
Works It is’ agamst these that performance will be -evaluated. RARP and MRP have

Starldards, paved roads under DWO have no standards..

Secondary needs of no less importance. 'y (5
A
‘Personnel

-

AVOld frequent transfers to get full benefits of learning and enable specrahzatlon in tasks.

Thls 1s especrally critical in the field where high staff turnover and poor handing over

makes long term planmng difficult.

J"b’deﬁmtrons be made very clear to engineers especially at headquarters. They should

be taSk‘spemﬁc to avord ambiguity of roles. Much time is wasted in Iearmng how to get

4]



things moving and what it is they are eXpected to do.

? Y & 1
A B N GRUSE P B

Mandatory training in basic management be prov1ded to all staff - engineers, supervisors

¢t and field team leaders. Modern management is to a large extent a techmcal activity as the

‘ f:Chlef Englneer noted in one obsewatlon. It can therefore be learnt and improved upon.

g S‘ir'niyla'r cburses are offered to MRP/RARP engineers and their productiVity is markedly

 better,

"
Pt

‘*'_Reaﬁce‘confusion and duplication at :district level brought by presence of DMIE,

- ‘DRE(UR), DRE(PR) or DWO, PRE(UR), PRE(PR) etc. Presence many ﬁ.eld engineers
: 'éach W1th a vehicle and staff is a waste. These may be better .deployed at headquarters
Which will require more staff with time. )
I;(e)\' R

Indwndual officers be more proactive in informing their seniors and the C.E'.(R) on needs.

;_. (

jmThls commumcatlon can be enhanced through informal gatherings e.g. Cockta11 partles

-:fvf::Fm‘ancial ihCentives may not be easy to adjust, but alternative motivators like personal
recogmtlon for a well done job, valuing ideas from each one (participative managernent),

tralmng,tnps on merit. In addition a job well done is itself a great source of self

8 eSteem,Job satlsfactlon and hence motivation.
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TATIVE ORGANIZATION OF PLANNING

BRANCH

G | ;
i W
CE. (R)
; CSE. (B) |
; ;
Overall Policy
Supervision | :
|
& .
> {
S.S.E.(MLS) S.S.E. (MCE)
e SRE | b3 il ; i ;\v;:; i
‘I'nformation &k line Monitoring | -
Compufcr Systems Control |
;A Management' i &
Database g Evaluation '
: Maintenance‘ ‘
i
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communication and supervision of it’s

-roads

'actxvmes as a serv1ce unit. HMMS, HDM-III etc. fall under this. -'

&
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Itis fee‘ogniZed that sudden conversion is impossible without extensive training. A good

FaREW L L
; ‘

Appomt.iofﬁeers/committee to guide and oversee change.

;‘All semor engmeers from SSE to the CE(R)should receive broad based but practical

e
.....

e knowledge on the concept of a Network approach to road maintenance management and

: .'f‘“%On pavement management systems This can be organized through internal seminars given

by our own engmeers It should be v1ewed as a serious step in career development for

those who grasp the consequences. The CE(R) could or rather must take personal

i ;rcsponsrbrhty for this training. - | g ;

R T [
!

e- orgamze Planmng Branch as above or along similar hnes It costs nothmg other than’
"taff re-ass1gnment Not all people have to be appomted to begin with, more can be taken

-on as work grows, but all units should be in place. Experience gained from PEM. uhit in

Begm‘ systematlc data registration with only a few convenient districts. This will to some

ill be solved progressively and reahstlcally
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.1)

Stagdard rbad mamtenance manuals that tally with the standards-in the computer based

‘ 3('steps above are deeignec'ljas'tb’e beglnmng of a step by step process of change.

T

uld be avoxded W1thout loosmg our long term aim of achieving systematrc pavement

i
l
s l
TRy R { o
{

H

ivaliilch cannot be solved by anyone S solutron “other than WE ourselves
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’ MW yy‘«l ¢ !
|

Prlorltlzatlon of PrOJects

a' Varlous bodles and researchers
B 6 i

M

mto plannmg to prov1de a sound economic rationale for project selection. Its main

afuate road prOJects elther for upgradmg to bxtumen or gravel standard or

% of the {?Zst dataf’“ééi?s and unreliability of availablé 'data.



B | ‘
g “e to the erratlc nature of periodic mamtenance fundmg, for purposes of this research,

C‘ded that the best place to begin would be a prlormzatxon module for HMMS. This

Ve ge b Sty
b o T e R

e

DWO assess requlred maintenance levels in accordance with' HMMS standards, for

4

484



contémous mamtenance of 1mportant roads traversmg districts. This can:,be eased

"?m v“wif ‘; ) ‘ ‘
Release ffmds and work programmes to ﬁeld ofﬁcers : it
i ool o 7y /

”"control and evaluate performance by receiving regular feed back -

= SRR ST



d B roads are hrgh prrorrty roads and should be funded always 1f

s
'v'.a‘ H i

srble, %These are roads ofmatronal 1mportance and hence are given relatrvel
i r:w'_&x 06

hrgh werghts. : ;

*-\wﬂuwf" St S (B & R { : FEPRREE S YO 5L

- Penodrc mamtenance works
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'q'gﬂb?al‘i‘léhgth ‘of paved/unpaved roads Nationally

dlp, d 25 ’.Iy‘(‘)ta'l'length of paved/unpaved roads in district i

)

Ill’

‘ lm‘ ¢{ 4"‘?-.1"@‘(")'st*o'f‘, maintaining the minimum lengths of paved and unpaved roads that
k; must be maintained in district i every year.

t'«

3 5 § g

*W ( d +=l weight (rank) ‘of project j in district i.

L =P owy (A d) S+ P, Wid! ;+d;)si,. +P, W, (d,+d)s

m‘St' pould not be tested or v doe ta tael, of easonable ; ALY

ere made i piake some s& - 4 vhat wis ayadable b

Cij iY+ d.‘v— Bi 1 ONCS ‘ s o 1A | e et 12800 . . Wl
|,
s“ it out in this study
A )
‘M +my, + d+ = B,
‘ 249 i & dy |
i Bi = Bii- o

= ,-‘ 2.5 DP -+ Du 4 . o v ;
(
Xy = {0,1}, 1 if project j is chosen, 0 otherwise

| For Routine maintenance only:
é~
Vj Let the class of roads be priority, the model is run separately for each district.
k. §
| A




3 tested on Nal
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N resear(il*r“n’niolved applying a fairly new approach to a ‘wicked? ‘messy’ ill defined-problem.

)
questron of greatest relevance is how well it fared in comparison with the traditional OR

e would also like to know whether the results have any implications for

‘ F}
i“’ach Secondly w

elOpmg countrles dllemma of technology transfer clashing wrth cultural, polrtrcal and

Vloral norms (Ackoff 1976 Sagastr 1982, Gass 1990)

. ﬁndrng‘s suggest that the Roads Department should begin a systematic restructuring centering

functron Without such or srmrlar change it will be unable to effectrvely

{

1mplementatron.‘A seminar to present the findings was not possible in the available

s viewed by some of the MOPW personnel with the customary

’

j |
LY ‘bemg also academlc, wa



sunder a Parastatal Authority other than directly by the Ministry. This would presumably

i ,

it greater autonomy from Government control and hopefully effectiveness. Senior MOPW

rS may wart to be forced to act by it, it has the money. So this study was not expected to

B <D 55

oo

tlomze thrngs But mterestmgly one of the World Bank supported reports recommended

<33

ér rest ructunng but without going into such detail,  The cost of comingiup’ w1th that-

endat1on must obvrously be higher than' what it cost this study team, considering the

.':l'."ﬁ;l T %

ads of a full extemal consultancy firm. |

) ‘A partrclpatrve approach can therefore save money by tapprng internally available

Il‘°Ctua1 capital.

4 TS

%’ecratlve settlngs"( Vlckers in Checkland 1981). Addressmg the problem of computer systems
r; be futrle before addressing the weakness in the system containing that computer system -




'The approach brought out relevant issues very fast by focusing on activities. It resulted

‘%‘serlous debates ‘and learning by the part1c1pants as they perceived their own organization

“'Qally_w ','ff e

'S{“Some iSsues brought outras being vital were'unexpected. First was the power associated

allthorlty to release funds In the suggestion, thxs would only be effected only when the

J’vﬂ
‘ “' (P) was satlsﬁed to ensure comphance w1th budgets It will also be clear who is to blame

e
i ; : ,

r(’blems ansmg, mcludlng corrupt practices.

l‘ 4 i
!'E PR Gl s 1 [ vt 1A SR O RN A ; | ’

;; Secondly the personnel issues cited are crucial to the success of any venture in the Roads

\ ent Attemptmg to ‘change systems without domg somethmg about them is a waste of
19 |

i
\t

ent Management Systems could sell the 1dea to their superiors. Hopefully they will

R

; L“e w1th the process begun by this study. Ll

§T;yeers‘,"e’cofm"mists e.t.c.) creatively, we save on costs. -

lnaliy 1t was apprecxated that to effect change, younger engineers with the knowledge of

ltancies! as : poiﬁted, out earlier (5.1.1). By relying on internal intellectual resources”



her they realrzed(the real meaning of support. One gets the feeling that too many studies are

i}r,

982) ThlS meant that trying to convene asSeminar to present findings was a formidable

——
‘}»ﬁ’—l*

ugh no 'ne was agalnst it. Even gettmg a 5 page draft report read by some proved

&3

i Sy
=

ST Efﬂ!

ble

—_

A

£os Al 13

55

Some of the participants lacked the morale and patrence demanded by the approach. This:

f

he countered by provxswn of refreshments and monetary allowances for them. Renumeration

lt
c‘

:‘ln the c1vtl serv1ce do not encourage any extra effort (or even any at all for some).
Erlng and‘ abblymg SSM is mentally taxing, though it gets excrtmg as it narrows down to.
i{1(: 1sst1§s'.' For example, the session on the structure of Plannmg Branch was visibly charged
‘“1 air of purposeful act1v1ty and was personally gratifying to all. So if partrcrpants can be

& ,——n-.—r* ‘ it

‘ulrough 1mt1al stages they catch on later. | (

d" by the MOPW or Just he consultants ideas pushed on to them ? (Huxham, Cropper &

:

bt n Rosenhead 1989) This point has bearing on the team’s enthusiasm to defend them for

t‘ b s
Me beforefa‘fmeetlng or seminar. Care was taken to keep the consultants role to guidance,




|
|
blem area and participants. Eden and Simpson

ils researcher s farmharrty with the pro

tlie client role occupler while SSM enables us to try many

1

ﬂ&de a consclous chorce of

4 :

v

Ve root deﬁmtlons Dynamism of actual dxscussrons c
L,_j,

‘feduce the degree of con

i

‘1“

oupled with many unexpected

sultant induced bias greatly He or She necessarily becomes a
A 4G !

B |
Tﬂg Hm A A AR - “

i
{
{
|

ue For Developing Countries
el v

tj ff‘v'vlif‘rialcuticalizval

;Tgreat: eneﬁt of usmg SSM in DCs. Partrcrpants gam insight into the real

"S of orgamzatlons without blinding themselves wrth OR "tools". This leads to. increased -

rr..

iy wrthm thus creatmg intern

!
I}

al momentum for change. Ackoff’s (1976) idealized

|

@ relies"h"on‘u:the :leader,fthls approach aims at consensus for al
B
Lq

r

|, facilitating bottom-up

s

1g Causmg any'change in DCs is not easy.(Ackoiff 1976, Gass 1990). The political force

to change for their own-ends.’
i

o
i

lb}' awareness can‘ even overcome key personnel opposed

¥

Important'; also is the possibility of small progressiv

le changes only, small changes are better than no change at all. These

have to'be;the ;best Merely seeing the piles of unread reports by consultants, with long

revolutronary changes is proof enough that such an approach will not work. Small changes

-“v"c}ase of Cordia Engineering, in Checkland,

o7

for organizational re-adjustment and ‘

..»__ i‘:‘;,‘{.} 5

e changes. Culture shock is avoided

T v

198“1, p'.“: W



SSM as part of ongoing "Action ;Research" (Checkland and Jenkins 1974

Uand developed

°°klandn 1981) Clark (1972) in the same text states that the subject and researcher cannot

|

r‘l“

trated Just as 1n applled Somal Research, hence situation, spe01ﬁc In view of these facts

[;uf ik |
bt p0551ble to. g1ve~ general conclusions. However SSM relies on what Checkland (1981)

fully,
E Y

‘Partlcxpants and many semor ofﬁcers 1nterv1ewed agreed with these suggestlons hence the

.actm, 1€ or 1t w111 remain mconsequennal o Sl g o T i

WERER



§ a ﬁnal comment ‘evidence here shows thaf the limit of any study almed at

kﬁrltatlon is s1mply the deSIres and will of those m authorlty not the intellectual appeal of

ly communicated can serve to influence those-desires and bulld

4

" Good ﬁndmgs proper

‘us to effect that w111 In any case the purpose of leadershlp is to set those limits and give

t The desn'erablhty of it is for those affected to Judge and make a choice whether to act

.1"

ngly or not dependlng on their capabilities. ThlS is the source of political activism and -

Additigna;ily, a better funded study and time would have enabled us to travel to various

’fthe country to obtaln views from people other than headquarters staff, or invite those able




| The,GP;}mod‘el could not be tested due to lack of updated data for comparison. Obtaining

’Jectlve rankmgs from DDCs could not be done in the time available. Introducing the idea aiid

rtlng it accepted needs time. The GP model if mcorporated as an initial module for HMMs

k] Ay l

“em would a551st in allocatmg funds whre they were most needed and could be best used.

{hmcally an SSM study has no end. Hence it would be possible to continue where we left off
{“) f

'F{g several lmes;’ : o /"'

1. Proceed w1th reﬁnements of the exact ‘structure of Planning Branch in, terms of

manpower deployment and resources. But 1t should be done after a go -ahead is obtained

iﬁf

enhance acceptabxhty

60
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| EuainTEL (HMmS) Bao

Pleé.se express your views with the aid of the following questions.

1. What are your asplratlons for road maintenance in view of mcreased fundmg
levels ?

‘9 Impeved  paicdocance losels foue /MMJ roed &maMou

4) g@(’{?ﬂ mmw Ov~p/ 01/0»-5@/@% JZ) Zo‘w/ma/

20:0n yourf"view‘what:is the nature of the problem(s) ? ( eg. co-ordination of the -
various systems, outside interference, personnel, computer systems, etc

(ow Le,uet’@j#, ) r
9) . ‘~°. ) Coov Analion C)/&v %@%\ve/?/ Goalr add

<¥
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3, Why do you regard this as a problem ? : ' ; ;
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. Report criteria = org_code matches *741°

i
AT L i ' s

Report 6230-1 Ninistry of Public Works Nov 11, 199¢

Perforsance Budget, Road Detail Highway Maintenance Nanagement Systea page 1}
District - Nakuru District Budget Year - 93/

------ WEURDEGRER] S5 HTEL S NN GG B Ry Wp St g iD=

Activity Inventory Work Prograa Total  Per 1/7 Per 2/8 Per 3/9 Per 4/18 Per 5/11 Per 6Ii'2
ALB4 -91 - Temporary Inventory g
1 1
18001 - Pothole Patch, Site 7000.0 Pl 682 48 136 182 3 Nt
5q. M. Sn. M. {po SEEE T 68 ] .0 I:
' 10082 - Pothole Patch, Stock 7000.0 %7 91 s sy 88 147 88 29
5. M 8q. M. 29 59 59 2 [} i’e
10083 - Pothole Patch, Stab. 7000,0 i) 24 21 43 54 10 ] 8
8q. M. 5q. M. 2 43 21 (] 0 i}
10101 - Spot Sealing 7000,0 152 37 7 7 3 8 (] 2
8q. M. { 8q0 N A 3 [} ? ? 7
10201 - Crack Sealing 7000.0 201.7 1165 233 233 116 0 [} 11¢
8q. M. | Netres 116 114 ? ] 9 23 ,
- ..1030L - Sealing . ... . 7000.0 . . .. 472.8 1139 a L] N (] =it f1a
8q. M. 8q. M. 3341 4455 2221 [} 0 £ l
14001 - Shoulder Grading 2.0 0.6 387 30 30 30 A | 30 e
Kas. Kas. 3 3 30 ) 0 81 :
14101 - Shidr 6rad, Pt. Gray 2.8 0.2 348 34 34 MR ] 17 17 !
; i Kas, Kas, 17 3 A1 3 34 17 l,
14201 - Shldr Rebuild, Nech. 2.0 0] 1868 . --143 - - 148 187- UER S I ] |
i Kas. Cubic M 148 148 167 148 148 167
14301 - Shldr Rebuild,Manual 2.0 . [l e S Sy VRS e T b 7 b b 7
Kas. Cubic M. b ) 7 b b i
20001 - Ditch Clean, Hech, 1.7 524.8 188 24 48 L 24 2
Kas. Metres - 2 Age s ign R ag 19 % ,'
20102 - Caslab drainage il 1419.0 - 3519 281 281 281 s | 351 281 !
R o e e D LM et L L 280 28 L % sm 281 28]
; 10901 - Ninor_Mashout Repair ... 1. __ la4 il 8 ) 2 9 1 jéﬂ
! Kas., |Man Hrs. 9 0 0 ] 8 |
| 70101 - Flood Damage Repair 1.0 (0.9 93 9 4 ? [} 4 18 <
b R ok AR T Han Hrs, s el Bl T ] e S N |
18+ 3 ~ Total for road 20575 928 1858 1814 749 613 1786

4118 3359 2942 355 i3 838

A104 -48 - PROV BOUND-CB8(Naivasha) ; ; 3 ¢ 3

10061 - Pothole Patch, Site 202480,9 2.8 17191 1719 3438 2578 859 [} 859 i
~ 8q. M. 5q. M. 2578 3438 T 1919 st [} |
. 10092 - Pothale Patch, Stock  2924p9.9 . . 129 14879 {4g7 0981 - R 1y fo s nag uy -3
5q. M. 8q. M. 43 1487 14g7 3 [} 2
10083 - Pothole Patch, Stab,  202409.0 12.8 5442 S44 1088 1340 2. 2 [}
O 5q. M. 5q. H. 544 1088 544 ] () B
18161 -~ Spot Sealing 202499.9 28.b 908 180 189 9 -0 ? 98
; 8q. A, " 5q. M. 99 99 [} 0 ] 139
10201 ~ Crack Sealing 2024090 4998.5 28891 5778 5178 2889 ] 0 2889
v 3q. 1. . Metres 2809 2889 0 [} g 5778
12301 - Sealing 202429.0 SR 276071 ? ] ) ? (14
‘ . 5q. N, 8q. M. 82621 110428 55214 ? ? 3 i
'y X ! 4 vk detty g Sty L B |
v ..‘\ p t :" !}
ais \‘..."'- ,,: 3 U} 2 ‘%
v “ !);
\ ‘._‘ v U1
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Report 62301
Perforsance Budget, Road Detail
District - Kiambu District

Ministry of Public Works Nov 11, 1994
Highway Maintenance Hanagement Systes page 3
‘ Budget Year - 93/94

------ DRl GRE S T ST L L N B S DY PR 10 preenat
Activity Inventory Nork Pragraa Total Per 1/7 Per 2/8 Per 3/9 Per 4/18 Per S/11 Per 4/12

D395 -01 - DIST-BOUNDARY-MANGU

12001 - Hgavy Road Grading 98.0 18.4 4401 396 396 396 396 396 220

¥ Pass Kas, Pass Kas. 220 396 396 396 396 396

12101 - Light Road 6rading 98.0 92.1 6852 b16 816 b16 616 416 342

Pass Kas. Pass Kas. 342 616 blb. 416 b1b o146

12281 - Spot Patching 122000.0 22.9 1337 120 120 120 120 120 b6

| Sq. M. Sq. M. bb 120 120 120 120 120

12301 - Gravel Patching 122000.0 227 2868 258 258 258 258 258 143

i Sq. M. Cubic N, 143 258 258 258 258 258

20001 - Ditch Clean, Mech, 27,3 4128.2 3839 iL 4| 383 979 383 191 191
L i Kes. Netres 191 383 383 383 383 19458

20102 - Caslab drainage 29.3 2151.8 5336 426 426 426 533 533 426

PO s Kas. Hetres 426 426 426 426 426 426

20201 - Culvert Clean, Light 2.0 0.2 16 3 ] (] 8 & 1

Number Nuaber [} (] (] 1 4 3

20381 - Culvert Clean, Heavy 2.0 8.0 (] ()} [} [} 8 [} [}

Nuaber Nuaber (] [} (] [} (] (]

20401 - Culvert Repair/Replc 2.0 0.0 3 ] 0 ? [} (] 0 ]

Nuaber Netres~ ] ] ] ] ] [}

20501 - New Culvert Installn 2.0 8.0 (] [} [} 0 (] [} [}

Nuaber Hetres [} (] [} (] (] (]

70081 - Winor Washout Repair 24,4 4.6 497 99 [} (] [} 49 9

Kas. Man Hre: (] 0 ? 0, 99 149

70101 - Flood Damage Repair 24,4 9.2 1077 107 53 ] ‘0 0318

Kas, Man Hrs, (] (] I 107 215 323

Total for road 26223 2216 2252 239 2306 2217 1703

1368 2199 2199 2387 2517 2482

D398 -82 - A2-RUIRU-AL@4-KINARI

12801 - Heavy Road 6rading 3.0 1257 2918 262 262 262 262 262 145
Pass Kas., Pass Kas. 145 262 262 262 262 262

12181 - Light Road Grading 54.0 60.9 4530 407 407 407 497 407 226
Pass Kas, Pass Kas. 224 407 407 407 407 497

12281 - Spot Patching 67000, (| 881 79 79 79 79 79 44
Sq. M. Sq. M. 44 79 9 79 19 19

12301 - Gravel Patching 67000.0 1544 1891 170 179 170 179 178 i
Sq. N. Cubic M. 94 179 170 179 179 178

20001 - Ditch Clean, Mech, 16.1 2122.1 2534 126 253 39 253 126 126
Kns, Metres 126 253 253 253 253 126

20102 - Caslab drainage 16,1 1418.9 3518, 281 281 281 351 351 281
¢ Kas, Metres 281 281 281 281 281 281

20201 - Culvert Clean, Light 21.0 2.4 193 38 [} () ] 19 19
Nuaber Number ] [} [} 19 57 38

20301 - Culvert Clean, Heavy 21.0 : 9.5 4 404 121 121 161 [} ] [}
Nuaber Nuaber ] ] [} (] a ('}

20401 - Culvert Repair/Replc 21.9 Bt 428 [} [} [} [} [} 214
" Nuaber Metres 214 [} a (] (] (]

20501 - New Culvert Installn 21.9 8.5 690 138 [} (] (] 172 172
Nuaber Metres ] ] (] 69 138 ]
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Report 6230-2
Perforaance Budget Sumsary
District - Vihiga District

PRI )

L)

Ninistry of Public Works

Highway Maintenance Managesent Systea

f
|
i
|

Nov 1§, 1994

page

44

Budget Year - 93/94

4 Naint Prodctn Man  ======--- Cost Distribution =======-=-
Activity Inventory Level Work Program  Per Day Hours Labour  Equipt Matl etc Total

18001 Pothole Patch, Site 611500.9 Sq. K. 0.0001 100.9 Sq. M. 20.0 586 ) 7383 33143 40525
10002 Pothale Patch, Stoc  611500.9 Sq. N, 0.0001 100.9 Sq. M. 20.9 483 [} 4197 Jaase 35077
10003 Pothole Patch, Stab 611500.8 Sq. N, 0.0001 100.9 Sq. M. 20.0 569 (] 4157 8672 12829
10101 Spot Sealing 611560.8 Sq. M. 2.0008 499.7 Sq. M. 400.0 99 [} 5126 10603 1573¢
18201 Crack Sealing 611500.8 Sq. N, 0.0193,  11803.7 Hetres  2000.0 A72 (] 9679 58546 68225
10301 'Sealing 611500.0 Sq. M. 8.0417  25542.1 Sq. M. S000.0 1879 0 169088 432683 401771
14001 Shoulder Grading 173.8 Kas. 0.2065' 35.9 Kas. 10.0 287 (] 18380 7 18387
14101 Shldr Grad, Pt. Gra 173.8 Kas, 0.0684 °  11.9 Kas. 8.0 178 8 15363 3358 2072
14201 Shldr Rebuild, Mech 173.8 Kas. 1.7238 299.6 Cubic N.  120.0 319 (] 55327 93966 109294
14301 Shldr Rebuild,Manua 173.8 Kas. 0.0345 6.0 Cubic M. 5.0 153 (] 4128 1099 9227
20001 Ditch Clean, Mech, 104.6 Kas, 216.7045  22647.3 Netres  3000.8 bbd 8 21088 (] 21080
20102 Caslab drainage 104.6 Kns, 985.2294  61215.0 Metres 20.0 ] (] B 131813 s 151813
20201 Culvert Clean, Ligh 153.0 Number 0.0503 7.7 Number 18.0 I a 689 12 622
20301 Culvert Clean, Heav 153.8 Number 0.0261 4.0 Number 1.8 384 (] 3148 b4 3232
20481 Culvert Repair/Repl 153.0 Nuaber 0.0045 8.7 Metres 5.0 13 (] 200 2794 2997
30202 Caslab Bushclearing 36,6 Kas, 507.6092  18578.5 Metres 10.0 [} (] (] 9289 9285
70001 Minor Washout Repai 88,5 Kas. 0.2745 24,3 Man Hrs,  56.0 24 (] 2187 L1} 262¢
70101 Flood Damage Repair 88.5 Kas. 0.5480 48.5 Man Hrs. 104,80 52 5204 473 547¢
Total for District 6318 8 325287 799831 1125138

$EREL8888 End of Report 838313318t
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“Report 6230-2
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t

;Hinistry of Public Works

Nov 15, 1994

ik

. Perforaance Budget Sumaary Highway Maintenance Managesent Systea page 4
" District - Murang‘a District | Budget Year - 93/94
Maint Erndctose Han. s ==seade=s Cost Distribution ==--==-----

Activity Inventory Level Work Program  Per Day Hours Labour  Equipt Matl etc Total
120801 Heavy Road Brading 5588.0 Pass Kas. 0.2048 {144,5 Pass Kas. 38,0 3462 0. 273157 06 273784
12101 Light Road Grading 9588.0 Pass Kas. 1.0238 9721.1 Pass Kns, 40.0 121 8 425649 8 425645
12201 Spot Patching 6853308.0 Sq. M. 0.0802 1416.0 Sq. M. 20,8 679 8 56073 26620 82694
12301 Gravel Patching 6853300.8 Sq. M. 0.0002 1416.0 Cubic N. 100.0 1472 [} 149078 28320 L7739¢

20001 Ditch Clean, Mech, 1831.2 Kas. 153.0087  280189.6 Metres Jepe.o 8218 B 268578 0 .0 26057¢ ¢
20102 Caslab drainage 1831.2 Kas. 79,7542 146046.0 Netres 20.8 (] (] B 362194 3621
20281 Culvert Clean, Ligh 1022.8 Nuaber 0.1104 112.9 Nuaber 10.9 1083 g . B8l 180 9127
20301 Culvert Clean, Heav 1022.@ Nuaber 08,0216 22.1 Nuaber 105 2121 [} 17503 353 1785¢
120401 Culvert Repair/Repl 1022.0 Nuaber 0.0031 3.2 Netres 3.0 b1 ] 916 12784 13781
20501 New Culvert Install 1001.8 Nuaber 0.08216 21.7 Metres 8.0 383 (] 11501 18475 2997¢
70001 Minor Washout Repai 1294.3 Kas. 0.2051 265.5 Man Hrs. 36.0 263 8 23895 4818 28712
. 70181 Flood Dasage Repair 1294.3 Kas. 8.4101 530.9 Man Hrs. 104.0 571 [} 56971 5187 §215¢
j‘ Total for District 38279 0 1284262 AS94L  17A3BM
b 5 X
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HIGHWAYS MAINTENANCE MANAGEMENT SYSTEM
R i ' K

An Executive Summary
R A |

| HMMS - Highways Maintenance Management Systcm

A computer system developed for the Roads Department and used in budgeting and control. As

- well as budget itemising, it tracks down utilisation of resources deployed for maintenance of roads

by recording and updating.the road network inventory; road surface condition: equipment and .

 personnel.fuget i o

' BUDGET production: 1’ g g
R ity ¢

' The budget sub-system shares out the fiscal allocation for road maintenance, assigning it to
' specific activities on specific roads as influenced by road inventory, priorities assigned each
{ activity, ‘resource prices, production standards/and quantity standards. Consequently, a work
. program (detailing actual work and when it is to be done) is. produced for all the budgeted
| activities in all parts of the republic. The ideal budget allocation is also computed and is in this -
| case called ’the bench=mark budget. From this, the actual budget is proportionately scaled down.

| The relevant data collection forms are attached and most of the entries are to be entered in pre-
{ coded form. 7t : ! : :
; RS 3 Y j

F he Mai ;

)

) |

Daily-activity sheet - this records any work done in the field. The particulars of
¢ the camp(station), the road and the date are filled in. The particulars of workmen
- -involved, equipment used and materials used are recorded together with the day’s
L« accomplishment in a standard unit of measure e.g. 'sq m’ for pot=hole patching.

e .r;.i"i.i:\The'HMMS Procedures Manual, which is available at every camp is used for
IEEsh@ ST coding purposes. - 10w | i T b Y

wdgemHN

IINIB o | By o ENPLR

$

.Overhead sheet ~ this used to report back all the overheads incurred over a - _
__particular month. Records the particular activity and its associated overheads that
~could be in form of equipment, labour, materials. A batch control slip is used
- whenever the above two sheets ‘are prepared in numbers more than 1. This is
".normally.'the‘case‘. A GRS ..'_;.. e g -ia i s e o o

Inventory - this involves updating the inventory of roads i.e. their classif ication,
- surface type, surface age, traffic class, location, road furniture and makings etc.
- Producfion standards.

Quantity.standards and Quantity standards factors.

Resource prices.




& The Performance budget and work program - The money allocated for all the activities
listed. Work program for the listed activities spread as per.the production standards over
‘ . the fiscal year, and goes to the districts and their maintenance camps. ?Three samples of
. Performance budget and work programme are enclosed: \

a) Periodic distribution
b)  Summary |
c)  Road detail .

2 ‘Reports - either on-screen inquiries or management reports and are produced as ordered

‘ by station, activity or road number as desired. v
-‘-_Maintena.ncc Performance reports - a measure of actual performance as reported from

. the districts against the planned work program in monetary terms as well as in the relevant
‘unit of measure for the specific activity. A sample of this report is enclosed.

o - Maintenance Expenditure ~ a measure of actual performance in monetary terms.

- Maintenance cost = measure of actual cost per unit measure of specific activity against
that in.plan..(which was.used to.budget calculation). : ; G (N | RN e

- Grader history - records of all the work done by a specific motor grader. This listed
road by road for each month in question.

'.’vv“g }, :

LINK with Equipment Management System(EMS) AR

V"
gl

‘The EMS f)rbvidcs-input data (No.7 above) for HMMS. This is because its CM&TE department
that keeps an upto-date record of all machinery on behave of the ministry. This includes all those
lunder the CE(Roads) that are involved in roads maintenance.. EMS also gets the equipment usage
| data from HMMS, All data transfer is by magnetic tape and is done periodically, currently once

'a month, t} BRI R e B T e e

o |

(




The Highway Mamtcnancc Management Svstem
(A Roads Maintenance budgenng and monitoring Model)

Uy R TR . -
The HMMS modcl is designed to budget and monitor both routine and periodic maintenance of
roads In order to accomplish this task, the model is equlppcd with the following:—
s 1 Road Inventory
2 Quanuty Standards
ki 5 30 Productlon Standards
o2 .'4 Resource Prices

8 - rv
A bncf descnpuon of these definition f ollows

‘N\.-.t,),,; \ 'r,"

V

i The, total lcngth of the National road'n‘e“twor;k and also a numierical count of all associated road
? features cg road signs, shoulders, culverts, brrdges scour checks, road side bush etc.

' The inventory is divided on a District basis i.e. a road that traverses several Districts is divided
". mto scctrons, each section in a district is. consxdered separately

T}us inventory ought to be carried out annually just before the preparation of the "‘budget, and T T

‘each of the features are categorised on a scale of 1 to 9 to signify the level of deterioration ( Level

2 bcmg the worst). This will enable the model determine what level and type of maintenance is -

requrred for cach road. 0

|

‘As explamcd above, thc road 1nventory contaihs information of the length of ~road and a number
from 1 to 9 signifying its level of deterioration. The quantity standards is a table containing the
mf ormatlon of the. level of maintenance to be carried out per unit length on each category of road.
An example of the quannty standards f or pothole patchmg in the HMMS is hsted below

Work Ouantltv =
0.033 mz/Sq M.
0030 o
- 0.024 "
O.021 %"
0 to018 "
o V11 R
0.009 "
S D03
10003 *.

¢
(e
5]
= .
=t

xooo\loxu:.nuwi—-

1

From thc above quantlty standards it is clear that the model would calculate a pothole patching
rcqmrement of 3.3% of total road area for. the most detenorated toad and 0. 3% for the best

‘ catcgory of road,



') o e e o f
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The HMMS modcl is de51gned to budget and momtor both routine and periodic maintenance of
roads. In order to accomplish thxs task, the model is equipped with the following:-

ik t: _1 Road Inventory
v 2. Quantity Standards
.+ 3. Production Standards
{ 4. Resource Prices

Y
|
|
l
\
|
|
|
1
|
i

A bnef dcscnptmn of these definition f ollows st . ==
e glien g DOy ‘ :

The total length of the National road network and also a numerical count of all associated road

features eg. road signs, shoulders, culverts, bridges, scour checks, road side bush etc.

The inventory is divided on a District basis i.e. a road that traverses several Districts is d1v1ded

into sections," each section in a district is, considered separately. . '

-This-inventory ought to be carried out- annually just bef ore the preparauon of - the ‘budget;and "~

1 each of the features are categorised on a scale of 1t0 9 to signify the level of deterioration ( Level

1 bemg the worst). This will enable the model determine what 1eve1 and type of mamtenancc is

requlrcd f or each road.

2. OQuantity Standards
As explained above ‘the road inventory contams..mf ormation of the length of road and a number
from 1-to 9 signifying its level of deterxorauon The quantity standards i 1s a table contammg the
information of the level of maintenance to be camed out per unit length on each category of road.
An examplo of the quantity standards for pothole patching in the HMMS is listed below.

ice cate ! Work- Quafititv z

Tk | 0.033 mz/SqM
e e
‘ & 5 0.024 "
ety 0,021 "
20,018~
e
0.009 *
e 0,003 0
Wasaediy o 0,003 "

\

o i3 Ovitn h D

From the bove quantity standards it is clear that the model would calculate a pothole patching

requlrement of 3.3% of total road area for the most. detenorated road and 0.3% for thc best

icategoryofroad . e

9




Production standards are simply the resources reQulred for the performance of any activity

spec1f1ed in the’ Quanuty Standards, and a measure of daily output. E.g, the HMMS production

standard for rcgravclhng is as follows:~

[
|
|
|

Labour ‘i eicReapis . ; Equipment Materials

Inspector 1 No. .~ Tippers 4 No. Gravel 140 cu M. ;
Overseer 1 No. f"v"““ SR % Grader 1 No.

Plant Oper. 4 No. ~ Water Tanker 1 No.

Drivers 5 No.‘"*_‘ §04 Wheeled Loader 1 No.

Pneumauc Roller 1 No.

I-A‘i»bourcrs 5 No. £y

»Thc Productmn standards theref ore enable the model to calculate the Tesource inputs requlred for
ady maintenance activity.

R
2l
[

This is‘a table containing the unit prices of "he resource inputs (Labour, Equipment and Materials)
requlred for mamtenance activities.




| BB MM i
The HMMS budgeting procedure comprises the following steps :=

'i;lCaICuladon‘of Work Quantity. This is-Accomplished by multiplying the Road
: ?inVeutory with the Quantity standards for each relevant activity ( and taking into
"[acco'unt the road condition)

G on e »-

Calculatlon of Resource requxrement This is accomphshed by d1v1d1ng the
. quantity of work calculated above. by the Production standard for each activity.
The result is the Labour hours, Equipment hours and quantity of materials

g g reqmred ' 3 -

[

2 Resource requirement in terms of’: |

a) Labour type, hours requlrcd and cost
b) Equipment type hours required and cost
4 C) Matenals by type, quanuty and cost

After prcparauon of budgets and disbursement of funds to the 1mplemcnnng officers, HMMS

prov1des a rcportlng system that enables progress- towards achievemeént of the-work programme-

tan Bé‘mb“"to’recr S T I . s
Dally acuvrty “sheets are issued to the supcmsors of marntcnance gangs On these °heets the
supemsor records the resources used ( :Labour, Equipment & Materials) and work
accomphshment. 4

Thcse f orms are forwarded to headquarters on a bi-weekly basis and the information entered in
the computer. i

Reports can then be produced to compare

|

e ifa) Actual Performance vs work programme

{l b) ik Expendlture vs Budget ., '

3} -l.vr il

for the Nanonal road network dlStIlCt or road

§odes v A Lo TP o T RV B e
&EZ&‘: j

1% 1

b S O

‘
‘







