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Abstract 

e discuss the application of Peter Checkland's Soft Systems Methodology (SSM) to Road 

aintenance Management in Kenya. This is in view of funds generated by the taxes, Fuel Levy 

d Transit 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 allocatio~ 

ethods 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 functions as an integral part of all its activities. This is possible because certain donor 

' 
I 

I funded units have such systems manned by ministry personnel. The suggested changes were 

obtained co-operatively and are not solely the researchers findings. Chances of implementation 

J 

• 

are enhanced if followed up. It is appreciat~d that termination of the study was arbitrary as all 

· SSM studies 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 dati 

Time and mone{ did not allow us to obtain grassroots information for the model. 

The."approach used has specific benefits for a developing country especially the learning 

. ''; 
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achieved by participation, innovative solutions and creates momentwn for change in institutions 

with high inertia . 
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CHAPTER 1 INTRODUCTION 

tl 

BACKGROUND 

'The Ministry of Public Works and Housing is the institution charged with the responsibility of 
. ' . 

managi~g the ro~d network in Kenya, for the government. This involves the construction of new 

roads· for/ expansion of the network and maintenance of existing roads. 

There are tWo general classifications for roads:-

, (hi( ,• • 1 1 
r' 

(1) laved Roads and (2) Unpaved Roads . . Paved roads are all weather roads, unpaved roads ,.,., ; 

are ,gravel and.earth roads. In 1992, respective lengths totalled to 8700 Kmt,and 54,500 Km 
' ~~·---- .M-·;.. i 

respectively. Roads are also classified according to service levels, ~lasses from . A . to E, and 

unclassi~ed·roads. They form a comprehensive national network with class A roads forming the 
... • 

national ,trunk roads, and the lowest class is of access roads. 
I • 

. '' . 
'. ·' . . In the period after independence, efforts were concentrated on construction of new roads 

' 

so the Ministry of Public Works and Housing has well developed capacity in construction 
' . ' 

. ·: .,• :1 ,., 

:ffianagement. · Maintenance was not emphasised as roads were new so this function is not as well 
. .;j ~ ; , . . 

.h ~' • ( 

developed .in terms of formalised techniques' and methods. Maintenance also lacks the political 

clo~t ~d gl;amour associated with new roads, ~o politicians lobby for new roads while neglecting 

1 



existing ones,_ 

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

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

such as tourism, manufacture, trade and commerce, indeed almost everything since transport is 

'' 
a fundamental activity. Within the context of current efforts in liberalization and structural 

a~justment progranunes, the preble~ of roa~ maintenance was critically examined in ' a World 

Bank sponsored proposed study on establishing an appropriate institutional framework for 

' 
. 

effective management ofthe entire Kenyan road network- Road Maintenance Initiative Policy 

I ·l r 

Reform. 

One. of the impairing factors was low funding levels. Maintenance was" seriously 

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

l • 

effec!!_yely solved with establishment of a Road Maintenance Fuel Levy and Tfiansit Tolls. The 

\ ~ .j. I 4 il I 

f ' 

Ministry of,Public Works and Housing should receive ab~ut 1.8 billi'on and 0.5 billion will go 
,. ! • . 

t~l t~:-~inistry of Local Governme~t, for the fiscal year 1994/95. Additional funding is expected 

~~~':ll donors and the exchequer. With tirrte t~e Levy is expected to be raised to .a level that 

• ' ~ . ' . _;. I , ·~ · 

makes 'road maintenance self sufficient, at about Kshs. 9 billion. 

2 



\ . 
' ~~·~ 'ROAD MAINTENANCE REVIEW OF CURRENT PRACTICE AND 

This review will concentrate on funds allocatio~ aspects of maintenance. Management systems 

at the Ministry of Public Works and Housi~g reflect problems associated with developing 
' I , 

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

' 

personal and sufficient · authority to carry out decisions . 
. ---· ........ ·- ......... 

. . 
... _f J j. • .. -~ • \ 

... .... • In general funding levels have been very low, allocation of these funds .. is done using nile 
/. 

of thumb approach based on experience and previo_us figures, for example a global factor for 

inflation· is applied to them to obtain the next years estimates . 

.. . 
> ~-, I Y. l'• '~ c:r. "' I 

· . Under the donor funded Minor Roads Programme, work plans are prepared by District 

M' r ( 

mor:Roads engineers and are used to justify funding requests. The national programme for 

... 
classified -roads lacks such a system. Information flows to and from headquarters . are · very 

I 
I 

inadequate. ~n making allocations to various districts, old estimates are usually revised taldng' 

into .~ccount politicians complaints in particular districts. Personal lobbying by District .Works . 
I 

O~ficer; may .also. result in their receivipg extra funds. 

; . 

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

In the,. ~ino~ Roads ~rogramm~ this is done by donor appointed external auditors. 
·~ ' 

... .'"t • t 
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' · There is a Canadian developed information system- HMMS- (Highway Maintenance_an4 

Management Sy~tem) a pavement maintenance system (PMS) that could pote~tially cover much 

) . 
of the work. But it was installed by external consultants at high cost without giving consideration 

to top management and other issues. The result is that when the e·xpatriate 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 
N~ 

o 
• ¥--. ... 

for information gathering and dispersion. Given the laid back culture of many civil servants and 
,. -· ..... .... '.. . 

. 
- .- .. ...-. . .... _ .. ______ -----~ ----------··-..... -·--·-

- . 

lack of.top management support for the system it is getting reduced to an anac~~ni~~· . . -
'I . 

, I f' ' ' :-.._ ' . 

:The plaJing section of the roads departme~t serves the whole Ministry as a result of 

~.. . . ·- ·-

unco-ordinated re-organizations in the past. Frequent changes in the Kenyan ministerial Structures 

.is largely responsible for this .. So it hardly does any planning for road maintenance in particular. 
' 

It is more of a reactionary unit that prepares feasibility study reports upon reque~t, usually to 
. . 

I • 

avail donor funds, or in response to politicians outcries. •J 

! 4 _ . .., .. 
4,. 

• ! 

Factors like external pressure on senior management, rigidity of civil service labour· 

' 

' 

relations, ext~rnal control of funding levels and use of non-technical evaluation criteria ~enerally 

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

, · · One of the needs identified in the study by Grabowsky and Poort Consulting Engineers 

on StaffO~ganisati.on for Unpaved Roads Mainten~ce ~as rationalisation of maintenance polices . 

. One a5pe~t ~~this is an obj~ctive criteria for funds allocation. This study focuses on this aspect 

'/ ' . / ' 
. 
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~ 

'· but also· takes -~nto account other pertinent organizational issues. . . 

1.3 STATEMENT OF THE PROBLEM 

1 The urgent probl~m facing the management of the Roads Department is whether they have the 

capacity to absorb the en~isioned funds in a manner that would be acceptable to all stakeholders, 

, especially ,Kenyan tax payers. 
:.·.:·-;~ ... =:~~ .. --···--:.-.~- ........ ,_ l 

. . . """ . -- ·-··-~-- -·-·:----"':':'"':'·-:--··· -- -----------7.; .. ,:--- - ----- .... . __ .. _:,__~_- ":··-:::-:: . .:_--::- ·~:·.: 

· r J Urgency · is necessary because the department has to justify continued funding. Other · 

government agencies are competing for state funds and it would be illogical to most Kenyans to 

' , 
. 

~ h~ar that such substantial funds are allocated using _ad ho~ rules of thumb . . Donor agencies and 

~ the -World' Bank are also putting pressure on the Ministry to rationalise its a~tivities. Misuse -or" : 

' such funds w?uld be scandalous to a high degree, and may make it difficult for the department · 

to receive such backing again . 

1) 

/, ' 

. 
'l. , ~- STUDY OBJECTIVES 

., 

To identify systems changes that are .ne~essary in the Roads Department of the ~stry 

. of Public W.orks and Housing to enable it to absorb funds from the Road Mainte.Q~ce 

Fund Levy more effectively. 

2) · To come up with a system model that would allocate the funds in a manner commensurate 

I 

.• 

with goals of various stake holders. This objective should be viewed as a tentative . 

5 



0 0 

proposal because the proposed method of study does not presuppose parti~ular solutions. 

SIGNIFICANCE OF THE STUDY 

The study will serve. to sensitize the top managem~nt of the roads department on what operations 

research/management science has to offer for the effective management of large scale resource 

depl?y~ent. ·systems changes recommended by the study team should lead to better overall 

···-·... ... . 

performance.· , 

' ' 

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

a b~tter allocation criteria. Th~ department can use it to justify its methods to outside stake- ,. 

holders: ~ 1 · 

14 I I : . ': I• 

' 

·J• Other important benefits are learning effects achieved when soft systems methods of study 
., 

. - -
I . 

are used. Even if recommendations are not impleme~ted, the exercise should still be worthwhile 
(, . 

I 

through such fearning and insights gained from the process. 
0 ! .· 

''· 

II 

( -· 
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CHAPTER 2 LITERATURE REVIEW 

i.l OPERATIONS RESEARCH METHODOLOGY 

Two Paradigms 

·, •• d 1:Jj t , • 

Two general ·approaches can be discerned from current ·literature in Operations Research and 
. . 

Managei?ent Science. These are the 'Hard' and 'Soft' Systems approaches. 

' ~ ( I 

'• The term 'hard' has only come to be used recently to differentiate this approach from the 

' ft' so _Lt methodologies developed by recent researchers. (Checkland, 1986, Ackoff 19~5, Eden, 

. . 

Friend ·and others). It came to be used fol~owing serious criticisms of traditional OR 

• 
t 

methodology (sCientific) by some OR researchers especially Ackoff (1979 a, b) and Checkland 
.. 

(1983):· ~These criticis~s focused on the inability .of traditional ORJM~ appro~~h to make i~s 
,. 

-mru:k a~ strategic levels of decision making. Strategic decisions and plans outline broadly the.· 

. . 

org~za~io~s dir~ctions, goals and means to 1 achieve them. All other plans : i.e. tactical and 
. . 

operat.iorial have 'to conform to the overall plan . . The success of traclitional ORJMS. at these lower 

' .. 

levels necessarily goes unnoticed since the really important decisions are already madeanyway . 

. ... I 

.. , . 
t • t. 

·· · ·· Traditional ORIMS approach is termed "hard systems thinking". Rosenhead (1989) 

!:lescripes it as·, ,~ ll"' 

7 



"systematically ordered thinking ·concerned with means - definitions in well 

'· structured problems in which desirable ·ends can be stated" (pg.S) 
f<-t'lll : il 

·. 

But in many situations, the obj~ctive is usually not well defined. Multiple objectives of 

I 
' ' . 

stakeholders 'corlflict and resulting in frustrations at' implementation. The approach also fails to 

account for important human behavioural and political factors. For example, the HMMS system 

• . l j ' . . 

• 'l . 

. 1s goo_d op'erationally, but is not used because the implementors assumed they knew what the 

.. -:- ......... *' ·:· ~··. -··· ( ...... <I ' 

problem .was '·and failed to get the support of top management. 
. . J; 

t. 

' :' It , • 

The s~ft approach on the other hand does not assume a specific problem exists. It is a 

!' 

metliod of enquiry into problematic situations, that identifies possible changes that may improve 

. . . H . • . 

the situation:; The users and stakeholders are principal study personnel, with the outside · 
t . ' 
I· 

· exp~rt/consulfant to guide only. So proposed c?anges are from those concerned and hence 

'chances of i~plementation are greater. The approach has been found useful for problems with 

l ' . . 4-

~·-l 
. / 

a large beha~~oural and political dimension. The· aim is to arrive at con~ensus and commitment . 
' I' . ' 

• 
• 

. F ' ~ ·~. ' ' I 

from those concerne.d, not necessarily at the theoretically best solution (Eden, 1989). 
.· 

t,· 

- .. ·. J I 

·.. The al,!ernative paradigm reflects the soft systems approach. 'Soft' refers to int~gible 

variables ·such as political processes, compromise and other similar 'soft' variables the antithesis . 

• , (\ I~ ' 
fh A I • • 1 

0 ~d variables such as n~e~ical or quentitative facts ~d logic. Various methodologies came 

q~ ' j~ ~ .: • ' 

'I • " ~ I ~ 4 I 1 1 ' 

to.· promi~ence during the 1970's and 80's as realistic ways to make decisions based on the 

, ' 't' . .. . . ,, ~ 1 1/ 

alternative paradigm. ·' 

8 



' .·. ' ,I· ... . :, .. :. ~ . . '· . ;' • ·'.~ ; . 

... --.-· 
. -

. ·--· -r. ., 

Cha~actetistics of alternative Paradigm r· 

1 . Non optimizing seeks alternative solutions which are accepta,ble on separate 

t I 

5 

6 

·• I 

., . 

(I 
I 

dimensions without trade-offs. 

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

. . 
-With-social judgments ..... · · ··· · ··-- · · ·· ·· ·· 

Simplicity and transparency, aimed at clarifying the terms ·Of conflict. 

Conceptualises people as active subjects. 

Facilitates planning from bottom up. . .' 

• ( .4 ~ : 
.. .!, 

' . . . . ( 

. . . . . . ' . .. . . . 
Accepts uncertainty, and aims to keep ,options open for later resolution. 

. ·' . ,. 

,/ .{\: .. 

Some of these met4odologies are. S~rategic Options Development and Ailalysis (SODA), 

Soft Systel?-s Methodoiogy (SSM), and Strategic Choice. These have . origins in . traditional 
. . . . ., ' 

' . 

systems"thinking and. social psychology but are more concerned about the decision making 
rt ..... , ( · · ... 

9 
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process,. riot the final decis~on. Metagame .and Hypergame analysis ~e game theoretic. in nature . ··r 

.and are co-~cerned with the decision. Many of these were in fact conceived much earlier but were 

-
refined to practicality in the 1970s and 80s. 

J 
I • J 

The Middle Approach 
I • 

J • 

· I 

i • . , 
. ,t ' 

-Of _t~e two paradigms discussed above, there is as yet no proven superiority of either (Mbeche "·· 

--·- ::--· .. ;·. ::;,·;-·· -. -···. -~· ··~ _.. ·-:--··:---......... ,. •· •••• ----·- . ·-:--:-· -·-----·-:--·---:" · ••• ·, • t""' •• ···-~~- - --~-~ -:"~~---.-·.--·~~·-=-· 

1993~. ~The formal SSMs have not yet entered the ~ainstream of manag~ment practice . and 

teaching_ though they are starting to get integrated (Daelle~ba·ch a). It is .. therefore not easy to 

make ,· conclusive judgements as yet (Rosenhead .. 1989). Since each has distinctive but 

complementary advantages and disadvantages it would be logical to use the~ together so that 

they ' complement ·one another. The soft systems approach can be used at first to bring o~t· 

pert~ent political·, behavioral and other bro~d ?rganisational factors that may invalidate or 

. 
othe · ,.. · · 

I'Wlse severely limit the potential benefits from any model made . 
... 

' . I '. ·. 
I 

• l 

Sagasti ( 1982 a) and Mbeche (1993) have given such a proposaL Greater active 
.· 

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

prior . analysis: This . should set the stage for a more rei evant quantitativ_e application once the 

picture is clear . . . 

. . 

1 

· It. may be argded that the term Middle Approach is superfluous in the sense that the soft 

approaches do· not shy away from churning out hard .. solutions when necess~. ~ These are the 

. . 

10 
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• spe~ial case of soft systems whereby there is only one tiniqu~ and desirable ~olution (Checkland 

. ' 

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

systems enquiry into the problematic situation, Indeed 'hard' and ' soft' approaches need not be 

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

results.' , · ·· 

2.2 TRANSPORTATION AND RESOURCES MANAGEMENT USING ORJMS 

OR models have been used successfully in many countries. In the US, FORPLAN is a linear 

programmin·g system used for national Forest and land management. (Kent et al,1991). 

Combined linear programming and game theory have been used to raise agricultural production 

. . 

in Ch.ina (~ingzhen, 1991). Systems concepts w~re successfully used in a masterpian transport 

stUdy for Sudan (Saaty, 1982), and very effectively ·to improve transportation lo~istics in New 
... . 

Del~, Indi~ (Tinker, in Luck et al 1982). Their employment can als~ be used1 t~ resolve resource 
I 

al~ocation disputes si~ce models are politically neutral as was the case in an indian study (Patel~· 

I' . 

. ··Road maintenance is a major public expenditure item in all countries and also tends to be 

politically sensitive. OR/MS has been employed ve~ successfully in many western countries. 

· Road M · · 
· 

amtenanctJ• Management Systems are a good example where OR/MS has been applied. 

Th -· . . 

ey may be manual, computer. based or a combination of these. Of course computer ba5ed 

11 



' 
systems can do more, but as will be seen, it is only if their design and implementation is very _ 

well e~~cuted. RMMS employ a systems approach to road systems and serve as both planning 

and control tools. They incorporate a combination of ORIMS models, road engineering based 

ones for physicaL characteristics financial cost 'models· and optimization models. All these are 
, ... 

'· . 
. designed to work from a common database. · · 1 ,· 

\' . 
The Model St11Jcture generally consists of : 

. : · n.a i 1 ,, t. 

1. ·Pavement Condition Inventories. 

2. 

3. 

The structural, functional and traffic conditions of the pavement. 

Pavement Condition models. 

l .They are used to p~edict the condition of the pavement with time and usage. They may . . . 
' 

• 
I 

' ~ ,: be based on materials behavior theories, from empirical studies or based on surveys. The 

'i c; l.atter- two are more common. 

' ..... 

Mainte.nance Cost models. 
,: 

,(; /.;r Give such relationships as, .. pavement , age vis-a-vis maintenance cost, they also give 

: r It iforecasts of future expected c~sts. 

' .. { 

4; 11 
...... lUse'r Co~t and' Social Cost models. 

·. These are costs of a higher order of magnitude like time costs, vehicle operation costs, 

12 . 
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accident costs. These relationships are not easy to determine so· these models are not much 

used. 

'' (. )\' I 

Optimization mode.ls. 

·For allocation of resources under budgetary, manpower, time or other constraints. The 

J criteria is usually an economic 'measure of return on capital employed. ... 

' 'Road Data Bank. · 

' C~mprising a referencing system, · database . files, system·s for retrieving, processing and 

presenting information, updating files and administration of the Road Data Bank. 

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

' . 

he system ·addresses the road network from both national and project levels. Hence 'there is a 
., 

irect_ li~-With the politic~! and administrati~e system of the country. 

: In both Canada and Denmark, these systems were introduced gradually. The imple~~ntors 
.. . 

neverf4'0St sight 'of th · .&'. h · · d b · · · · d h b · · f d 
e 1.act t at 1t 1s roa s emg mamtame , not t e o tamm~~o an automate 

. . 

r' . . .(, . . . 
eportmg . arid 1 •· . . · . . . 

. P anrung too}. Hence this process was · combmed w1th a mandatory management 
~. . -~ -

raining course ·for all users that gave them a certificate. Sckeptism had to be overcome, and a 

igh level cours .&'. • • • 
e 1.0r ~mor managers was g1ven. 

' I 

I ' •. 
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'I . 

In the Kenyan ·case, intr~duction was managed by external consultants and literally 

hammered down the throats of the ministry per.sonnel. Understandably it was donor funded so 

. the K~nyans had no objections, only that when thes~ expatriates left, the system promptly fell into 

·disuse: !hey failed to obtain support oftop personnel in the ministry, or to look at the computer · 
I 

based system in the context of a ministry with many organizational weakness like lack of eno'ugh 

funds for data gatheri~g and an unwieldily organizatio~al structure. For example, according to 
I 

one engineer some foreign do~or representatives are exasperated trying to find out just who is 

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

. . 

THE CHALLENGE FOR DEVELOPING COUNTRIES . ~· 

The ~h~ll~nge:· of developing an economy from ~_ne economic level to another is gre~t. One ~f 

the maio~ asp· · t . hn ; 
, :.~ ec sIS tee ology transfer from the developed countries. Gass(1990) notes that OR 

' 
.,. 

technol~gy transfer to non-western countries has been a difficult task . . It's application there 
.. . 

• I 

shows· the ~eed to be more cautious and creative when applying it. .· 

"(.:< In New Delhi I~dia, a creative OR solution to urban transport was~.~ .shift to direction 

oriented rathe~ th~ . destination oriented movement. Fortunately quick and e.ffective support of 

fu l . 

e government was obtained. (Tinker,l982) Luck et al_ (1982) in the commentary describe it as 

systems .thinking ·at i.ts best. Luck (1982) tells of the need to redirect ORSA in developed 
. 

' 
. 

I 

countries · fi 11 ; ~ · · ' 
t. ~ owmg experiences in Indonesian 4ealth services as follows. '<. '~ . . 

·. 
14 
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• t • \' • 

Western Paradigm Needed in Developing Countries 

Competitive Co-operative 

Differentiating , Integrating 

Sophisticating· Simplifying 

· Publishing Implementing 

(p. 53) 

' ' 

' f ~:-~ ' .:"1k I ; g \ u 

1 -~··0btaining broad support for OR projects usually proves ·elusive because the relationship 

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

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

1 ./. '., 1) 1 • 

1 
·.Western society has.a culture of openness and political maturity so that some of the ethical 

. ' 

Issues raised·~above are less common. .Our social and economic structures confound,- rationality 

~ 
. 

as it is l¢derstood in' the west. The rational scientific ~odel is bound for fail in 
1
LDCs if used 

' 
I 

indiscriminately. (Sagasti 1982) 
' . ' 

' J ' 

.. "' .._,,.. l' ; 

•,·,cAfter con~iderab.le experience in rational planning for LDC's, Ackoff (1976) concluded 

that it is n t 1 · · 
. .o so Uhons that lack but rather: 

'• 

"The central. problem of development is rather this: How to bring about the acceptance 

and effective implementation of any solution to any development problem ...... not to 

1 I . 
• . .,., (, I • • 

' ., 
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' eter~ine what changes to make but how to bring about any changes whatever.". 
1· ' . 

• 1 • 

(in Luck et al, 198~ p.166). 

A cozy relationship between those in power and a rich exploitative business class use a 
. . I . . . , . 

ombinat~on of corruption, legislation, coercion and patronage to maintain the status quo. Efforts 

at can bring about real change especially in income distribution are always blocked. For 

~ample . to reduce time wasting, Ackoff suggested to Mexican planers such things as reducing 

he lunch break to 1 hour. from the current 2-3 hours 1• It was rejected on the grounds that it 

. s . political!y infeasible! 

> 

• 
1 

• J!, ' l\ ~ , 1\ 
( .I . 

Some changes therefore require a political and cultural evolution. Ackoff (1976) suggests· 

dealized planning, to be. led by the president of the country himself. This is not easy in . many 
. ' 

t4ird World cou t . h . . . . 'th d ' , ,. n nes w ere president's power bases often have httle to do WI goo government. 

More likely · 1 . . . . · 1 • • 
• resu ts Will be obtamed by the carrot and stick approach adopted by donor countries. 

Structural Ad' . ... t 
· JUS.~ment Programmes, including Political reform, sponsored by the IMF and the 

.. I . 

World B ' · . 
. ank ar~ being painfully adopted by LDCs, on the pain of not receiving more monei 

Whatever . chang.! es. 
they advocate will be a copy .. of the west, and their appropriatene~s IS 

question~ble. 
. 'l . 

. · Th~ World Bank Vice Pn;sident for Africa Edward 'Kim' Jaycox quoted off the record 

amentect' th. . . ' ' 
. · • ' e Imposition of Northern technical assistance as, 

..... ·~ -~-: t 

'J..'-·' .. "" . l ' ........ J ., ; • ' • •• 

· ··.Comparable ·', to "African time" · •: in~:.'·Kenya - an excuse for· · 
· . .. unneces 1 . · .. sary at·eness f 

'. 
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l ( 
,, ..... ., 

"a systematical destructive force that is undermining the dey_~lopin_~~~ - ·~-~- •• .,tJ 

.. :..... -- . --·· 

.. . , 
·•. '"' capacity in Africa". 2 

He suggested .that plans ;hould 'be written by the recipient, not the World Banl<. 

) - ' 

Asian countries like Japan, South Korea, and also understandably Western nations were 

" • . . i . . 

unhappy about ' this independence especially in trade ·and agriculture policies, but cannot now .: .. , . .., ... 

.(~ •"' ,.," ',.. _. •• ·~ ....... -- ' I 

ignore the. fact tha~ -~he·; ~~t ~esults. 
-· .. -·· ~ '" ........ t- ·· -·--·.-, .... -·-.. ·-~-- _.. . .. .... _ ......... 

Asian countries to some extent, have pursued their own courses making successt:ul use of 

Westem Tecllliology extensively while maintaining their unique cultures (Kasekende,-1982). ~frica 
. . 

and South1Am · · ' · · 
. encan LDC's may first have to learn and have self reliance, before they can reap 

full benefit f 
s o any external technologies. 

,.,,-- . 
~~ . ~l(]a, II·,'}', 

·; .r2R ~ 

• ' I 

.• 

., . 

.. 

' .. 
' 

failed oss ·Hammond," Structural Adjustment Policies in Africa have 

pg, 32 .. says World·~,Bank," Third World Resurgence, issue No. 42/4.3 .-.-..;~;.; ,: .. 
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......... , .. , . 

RESEARCH DESIGN· ;·:· .; . 
. . . ···"' . • :·t~ . 

. THE STUD X~ AREA 

. - . 
, lot\. 

... 
' 

• 1· 
' -... - ~-----~---· - -··· :- -

~s the Roads Department of Kenya's Ministry of Public Works and Housing. There are other 

~~ents ~ Ho~~ing . and Architectural, Mechanical and Transport . 
. . ··-· . . ... .... .. 

'• I 

... ,~ ~' _;I ,~ ' 
I 

., • I • 

. · · ·Wi~n t~e Roads De~ent there are the branches- Desi~·n, maintenance, Planning and 

• I 
• 

nstruct10n.1 Maintenance branch is divided into two sections, for paved and for unpaved roads. 

ch brancli'is'headed by a' Chief Superintending Engin~er (C.S.E.), the Chief Engineer (Roads) 
I . . . • 

ads the department. The CEO for the Ministry lis the Permanent Secretary, who is appo~nted ' 
( 

the. President.- r. 
I • oJ' 

j 
• ' 4. 

Ro'utine ~oad maintenance activities are carried out by m.illistry persopnelloc~ted in each 

lstrict . and p . . . 

:.- roymctal headquarters. Periodic maintenance, i.e. resealing, recarpeting or . 

onstructi ~ . r • • 

. .on .1s usually contracted out to private firms and is controlled from headquarter,s.;:Jt 
.• .. 

' ~ ' \, 

Rlally4iivolv ··d · · . · . . . · · . 
. · · .., es onor fundmg as 1t ts expenstve. ·.>~~. • I .. ·' " 

. ' ' I 

I 

~~cl~sified roads (Minor roads) rece.ive much don~r support in terms of funding. Several 

. " 
ogramme·, ~~ i. • . , ! ·. M k 

. ~· e · on-gou~. Minor Roads Progranu;ne · (MRP), Roads 2000, · Kenya ar et 

'Vel~pme t p . I . . . . 

n.. rogramme, .Gravelling, · Bridging and Culverting (GBC), all with .various donors . ..... , ... · 
. . 

I ' 
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But as ~r now there is a move to unite these efforts and centrally co~ordinate them. It should be 

mentioned that while the Ministry as a whole lacks sufficient funding, these programmes are not 

lacking cash.~ 

. STUDY FORMAT 

•• , 1,. •• 

Th ·, . f • •• • ' • . • ' . 

e· proposed research methodology was a combination of both "hard" and "soft" approaches. 
' •· 

The proble~ conte'xrwas co'mplex and full of ~certainty. Soft methodologies were employed. 

in orde~ to bring. out behavioural, cultm:al, political and other systems aspects of the problem 

situation. It was important that these be-g1ven serious consideration so that any proposed changes 

Were not v b' d 
0 er-am Itious as to forestall implementation. The approach facilitates a structure 

debate by · . . . 
. concerned parties that bnngs out these Issues very clearly. 

~ 

1Th-- · · 
· · e · need for hard operations research model should come out in the 1 cbntext of the 

structuz:ed debate. Tentatively this will take the form of an allocation model. A goal 
' 

prog~~ing (G~) ~odel was envisioned. The GP. m~del incorporat~~ various priorities an~ was 

expected to prove inost s·~itable. Priorities and weights ranking were expected to be brought out 

in the debate' d. . .. . . . . . . 

:· . ' Iscussions and are the major input into the model from the 'soft' systems enqurry . 

. 
I, l·';," d, ,., . ; . 

•
1 

·" Peter Ch kl nd' 1 d · 
·. · . • ec a s Soft Systems Methodology was used because it is easy to earn an IS 

the most . . d· , . 
rWl ely used of the soft approaches. It requires few tools, just pencils and paper. At the 

19 
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e time,it.Js not too _decision focused like for example Strategic Choice. [See appendix t ... __ ... ___ . 

. ' . . '. 

oal programrnin~ is the most popular of all mathematical methods for multiple criteria decision 
' 

aking (White, 1990). It has been found to work satisfactorily in practice. 

··~- Form· • ,, ., , I 

_) ' . 

.. .... ' ' I 

~ Subject to the constraints: 

~(x) + d:+ _ d: = fo 
' I I j · 

I 

' . 
. X X + 

' di .> ~, di· > 0, 1 < i < n 

Where, 

' PI == Priority 1 · . · 
: 1 , .) e~els from 1 to n for a target objective fi. 

' . 
d

+ . 
· and~· · · .. 
1 

. • "'-~ ' ~e deviations from the specified target. 

~(x) . is the fun · 
· CtlOn~l relationship between X an_d fi0 and 

' ' 
20 
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, wi is the weighting factor. 
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.I 

In this study~ it was expected that priorities would be based on such factors as class .. of road, 

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 

1 

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

J.2,1 Data and Information Collection 

Principally senior engineers, planners and ec~nomists involved in road maintenance activities 
' I • 

' . 

from the sections in the department - design, bridges, maintenance, planning were involved. The 

Chief Engineer (Roads) gave full backing to the study, and so did the heads of the sections. 

WorkshoP'format sessions were organise)o enable structured enquiry into the proble~. of using 

soft ~y_stems methodology·. Technical details and data for formulation of models were provided 

by the en · · 
1 

gmeers. , It should be noted here· that a · substantial workload · of these people is 

. ' ~ 

adminisfrat· -
. . tve and managerial rather than ·technical. ~· I 

I . I • ;1 

. . ;~.~ .. 

The imodel · developed was to be tested and validated using Micro-Manager package at the 

University -6~ ·N. at'robt'. 
This has a limit of 50 variables and 50 constraints. Data were obtained 

' 
from past r . d . , . . 

. . ecor s and allocations were compared with those done using current methods. 

'· . . .... , ... 
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3.2.3 · ,i ' Other Recommendations 

1., .. . .. 

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

ministry personnel for their comments and possible implementation..: 

'h( I \ ' 

., .. ' 

I 

/ 

THE CONTEXT OF THE STUDY 

In a wholly
1 
participative ·study of this nature it is vital to clarify it's context in terms of 

behavioural, power relationships, and expectations. It is ~lso ac~owledged that the author being 
\ . ' 

an active Participant had his own 'weltanschauung'3 that may colour the final report. But an 
t 

'attempt ~11 b · . · . 
. e made to report m as detached a manner as possible. 

./" 

I \t 

" I 

The author (researcher) was approached by one of the MOPW Engineers, to ~ssist him 
' -. 

and en i .... ,.-,-·... . ' . . j • 

g neer m the HMMS section to come up with a proposal that would address the questwn 
I 

ofth M ' · · 
e .0 PW's readiness to absorb and effecti~ely utilize the expected Road Fuel Levy funds.· 

The auth ·h.· ·d .'~ 
' or a worked as an engineer1-for the MOPW & Housing for three years prior to going 

. . 

for furth . · · . · 
e~ studies and was, well acquainted with most of the personnel involved. The proposmg . t i: .•. 

eng· ' .., • · 
Ineer was .. • . 1 . 

. c~c1a to' the study since he· could mobilize fellow engineers even senior ones into 

activit)' I. ~all' · · · 
' mg for considerable personal initiative. It should be noted that ' in Ministries', 

.includ" · · ,. · · · 
Ing ;.~OPW, 'moit w~rkers are content to sit back and only act when a crisis arises. This 

3W i · 
meani e .tanschuug 1 

1 German wo'i-d" for · World View I that captures the 

. ~g ~ntended in this context. 

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

collection. Further preliminary interview's with the Chief Engineer and other Senior Engineers 

brought out a general feeling of uneasiness concerning the role of Ministry's computer 
' 

information system, the performance of field s~aff, the productivity of office (HQ) staff, and an 
' 

' air of the MOPW' s activities being disorganized and some how out of control. 

j 

At the same time it was sensed that soq1e Senior Engineers felt that the· World Bank's 

·ongoing studies were sufficient so there was no need fo.r further studies. Given that this study was 

also for academic purposes, their sentiments were understandable, though their faith in consultants···· 
I ' 

was without basis going by their many unread reports lying around in many offices . 

. I . 
t was the younger engineers who most keenly felt the urgency for the needed change. Its 

. . 
' 

exact nature 1 . . . . . I • 

. was unc ear as yet. In gen~ral they :;e 1dle, under utilized and shut out from the 

action. They Were familiar .with computers, unlike their bosses, so they knew it's pote~tial. There · · 

W ·. • 
as as · · • · 

~nous coinmunication barrier between them and the working relationship ~as poor so that 
I I \ 

( 

each stuck th . . . . , . 
. eir position blaming the other for the impasse. Senior Engineers felt that lower cadre 

: .engin.eers· Were lazy, while the. the latter say the ·t~eir seniors did not bother about what they did. 
. . . ~ 

Being a government ministry, the more senior the position the . more politici~ed it is. 

Bene h. ... · 
e w atever change is suggested must also be politically acceptable to have a chance of 

implementation Thi . . dd' . . . b '1 . . f 1 . . '1 t 
. . :. · s ,IS m a 1t1on to overcommg m m t mert1a rom ong servmg c1v1 servan s. 

These two . f: · · 
. actors make procrastination on decision making the order of the day, each wants to 
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' -

protect his own hide. 

~ . . , 
' .. With these points in mind, we now proceed with a discussion of the study itself. 

, l ., I t 

' ' 

. ~I ' 

__ .....,__ .. ~ 

... 

•11 

,, 

IW 
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CHAPTER · 4 ~ FINDINGS 

SYSTEMS STUDY REPORT · 

This di~cussion will proceed according to the 7 stages of Checkland's SSM. Effort was made to 

follow these systematically because it was a p.ioneering study. Whatever is written here should 

, I 

be t~en as the sketch summarized by the author from his own point of view since the real 

situa~ions that caused us to arrive at given outputs were rich animated deliveries of divergent 

views:. ~his is as opposed to calculated attack on a problem using a certain "meth~d". The · 

flexib~Iity of ~II soft systems approaches has been widely noted (Checkland 1989, Rosenhead, 

' 
1989) I · 

· nev1tably the seven stages of SSM '!fe not strictly steps, one moves to and from stages, 

ch · 
01Ces made a one stage are made with foresight regarding expectation at other stages. 

. -

/ t 

The first two days were devoted to introducing the participants to the methodology, its 
. ~ 

)' rationale -and content. , Happily the team members were enthusiastic apd quickly grasped the 

essentials~'Th . l • • .· 

; e real learning experience came when we started applying it. Practical .examples of 

appli t' . . . 
. ca lons~ .. were used to explain the expected benefits especially for implementation.~ Team 

rnembers w 1 · 
. ere a 1 of the·younger group, senior engineers could not spare the needed time. .~ .. 

· Finding Out: Stages 1 and 2 

A glan· · - · . 
ce at ·the· problem· context shows,.~that we started off with the ideal "messy" problem 
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·,situation. Hence the finding ·out stages 1 and t were ·very broad based. Over twQ, days, the 

situation was expre~~ed in form of rich pictures. · ~hese showed how work -fl~wed, pow~~ -~d 

. admi~istrative ~~gements, and reporting lines. 

Team Members 

Ndeda M.o. 

· Njuguna J.G. · 

Oloo E.o:: · 
I . 

Methu· p d'f .- ' 
·, l ~ ~ 

' ' i 
I<iman· J' 1 , I 

Mbugua J.' 

I 
j 

' 

Engineer, Design Branch 

·• 

Engineer, HMMS 
... ..;,._.,. _ .. .... .......... ~-· ~ · ... ·"·" ~ , • "';-~ 

Engineer, HMMS 

Planning, Evaluation & Monitoring ·· (PEM) Engineer, Minor Roads 

Programme 

Economist, Planning 

Engineer, Design, formerly HMMS, attteded Pavement Evaluation Model . I . . . . 
course in the Netherlands. 

.Tltree_diagrains were prepared. First for the whole mirrlstry, then for activit.ies under donm~· · 

funded road / .. · 
• programme_s (MR.P), the GOK funded routine maintenance for classified roads,~( uses 

1-IMMs) ~d{or_ periodic -maintenance. (Diagrams 4.1,4.2,4.3) . t:>- ... 

• J 

1 ••• 
~'-!:.a}· 'f. l 

· f I •jJ(1' • / ' ., t I .. 
It w . .. ' . . 

as unmediately apparent that the MRP system was quite good with internal checks, 
'I . ' I 

and not surp . . ' . . 
· · . ; nsmgly it worked well. The Road Departments GOK funded routine maintenance and 

Periodic~ · · · · 

·. , amtenance activities were full of anomalies and laxity. Money is literally thrown at 

. i . ; I 

,, 
• 

I 
.... • I 
-' 
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/ 

• .. • ~ - . • ~- . •· - • 1· ..... - •• -

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

untamable funds misappropriated. 

'An important source of informal power irrespective of position was being signatory to 

funds, or an f\IE holder (A1:1thority to incur expenditure). Hence even junior engineers in ·the field 

could lit~rally do as they Wished on the strength ·of the funds they .are authorized to spend. 

Transferring .. them: can be difficult. if they qon't want to move. To s~i~~· they ha~~ ~ . 
'· - ; •V t\t-..4 •-t·'"' '(' • • · • ._:: 1 • • 1 ~ ' ·,·, ..\ ',)'\:.!.~·· .. .:.•· •• l"~",f. - ,;, .. .;·., •'lf...'.i~' . ..: ..... .. .. ;~ ' •. ~ ....,...; 

II • I 
. -· ·, • 

' godfathers" senior officers, politicians or civil servants who ensure their continued ·g~od fortune. 

Being at HQ is generally considered to be a punishment since life in Nairobi is difficult, in .the 

district, life is cheap · the engineer is a 'boss' ~d can. 'eat'. 4 

I ~ , 
' 

So we see that headquarters staff have low morale while most field officers have little 
. . 

. ' 

tnter~st in work if there is no "eating". Of course tpere are many honest officers, but it tak~s ·one 

d' h . ' 
Is onest person to frustrate all their efforts. 

· Organizationally it emerged that planning used to be headed by a ·chief Engineer 

(Planning), eq~i:V~lent to Chief Engineer (Roads),. but when~ that particular individual left,, there 

Was n . 0 o~e qualified to take up that job. So· li:was renamed ·Chief Superintending Engineer 

(Plann· • . j : • 

· Ing), a less senior post to which someone was promoted. This is where an organizational 

need · 
Was ch~ged to suit the rigidity of the job promotional system. In effect it made the 

~ ------L--
' · Pers "Eating · is the term applied to misappropriating funds for 

cyc1onal gain; and is considered the easiest : ~~y to get out of the 
1

' actu e of poverty by those in public office. Those who "eat" 

ally gain respect from some for their "toughness ... 

' 
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i.?g b;~~h .rome."completely under roads department though it used to plan for the whole 
• .. • • ~... I"•' • • "' 

try, 
I :1 •l ~I,;; d r. . II.. .. ' • , • • , • 

I 

By laying out the activities diagrammatically, team members found themselves discovering 

'· S?me a~~ivities are .still done though their purpose was no longer useful. They also 

ciated that the current structure of activities simply could not work. The organization had 

ilit .. -- . - ... ,.,. . 
.. Y to effectively spend additional funds. Each maintenance programme revolved about its 

:""!',..,..•.J, '"' . .,. ' . f s . ( .. . ·' ' . . . ' . 
. uperuitending Engineer as a personal fiefdom ensuring failure of any overall strategy. 

• J • 
1 

.. 
1 • , First Methodological Cycle: Stages 3,4,5 

. ' : .. , 

st · ages 1 and 2, the nature of the problem beg\}ll to take specific shapes in the minds of 

cipants The i.' ll . . i.' l . . . . . . LO owmg were suggestiOns J.Or re evant actlvtty systems. . . 

/ 

1' .. 
. ~ 

. System to spend Fuel Levy Funds effectively 

A funds allocation system. 
.· 

Information, communication system. .:. 

.Production of well maintained roads. 
l 

Respond to needs of road users .. 
I 

Respond to the political system of Kenya 
I 11' . '1 1 '· •. 

'. 
a. ~esour~e pl~~g system. 

28 



'',.At this~time, uppe'nnost in the teams mind was the role of i~ormation in fu~ roads dep~e~t. 

'Although it had much of. it, it was scattered in different co.mputer systems and stores. hence the 

' first root · definition considered focused on information management to aid decision making. 

. .. 

· · '"t Root Definition 1 -- -.. . .... .. . -~~ 

,• , ' .. ,• I I • , ~ 

, ~A 1 sy.sfem to manage an information resources involving the creation and 

' 
.''. n,tanipulation of a road database from relevant date, covering the MOPW road 

1 
' ( ID~intenance needs now and in the future as an aid to decision making, within 

\ 

manpower and financial constraints. 

CATWOE ANALYSIS 

tq ' C''t i MOPW (implied) 
. ' 

IT professionals in Roads Department 

T - Need for well managed information - need met 

· · W' '· well managed infonnatiorr' is vital for proper execution of maintenance ac~tivities 

. · while the resources are readily. available to do it. 

0 ~- MOPW 

E MMpower, finances, eq~ipment resistance to change ~y some staff or grassroots 

, · polic)l''makers like DDCs. ~i . 
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The conc.eptual model for Root Definition 1 on next page. 

This moder :was compared with exi'sting systems as at stage 5. Without going into highly 

~etailed comparis~ns, it became obvious that activi.ties in modules 1 --~ . apprec-iate MOPW 
1 . 

~finition .of p~esent and future needs, 2 - transl~tion of these needs into definitions of decisions 

oncerning · d · · · ' d 1 3 . · 11 · 
roa mamtenance, an a so were practlca y non-existent. 

Very likely the reason . for this start was that most of the particip~ts were involved 

Ire l' 
ct Y in computer information processing at th:e MOPW and so tended to view the problem 

'th IT · . 
~s a reference point. .I 

~.lJ 
Second Meth~dological Cycle: Gaining Insight into the Situation 

/' 

~ . . 

. root definition encompassing broader activities ,was needed. It must be higher in the hierarchy 
... 

of systems.--

. ' 

Suggested Root Definitions 

Th · ese were based on the ·relevant systems; 

1) . . 
. a resources planning system, 

.,;:; . . 
A.M:opw owned. s~stem utilizing resources in form of money, physical resources and 

',People to plan and execute road maintenance activities in the best way possible 
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. ' 
· ~ ..... - within the resources constraints . ......:. :_·.--· .:.._· ' "" • -. • ••II '! .. • "·~··o :\!."'"-~ •···..:-' 

· .~ -;-· ~4"1 .... .__,...01>• . .;...,y.,... ... ,_. ......... .,. .... 
. :.;J' ',. I,, ,., ,. ! 

. .... ... ..-. - ·-· ..... _,. . .......,._._...-- .. -~ 

·r 

CATWOE analysis 

I' '• .. ·-~ . - . .. 
. ~ ·:- ···. ', :: .. _'":- · .. ;::.: .. ~~"':: .. :--~· .. ·... . . ---·· "'"'"'~"' -._:-.;- . • - .:;?.:-:=-:.:.:-:. ·.:..._-.: -~. -~-

~· 
-_.....;;· ._~,.•::_:__! ... _:.•'!:,-:- ~ -'- · 

• ··- .. ..... "- ,......, ,,,. I 

A Workers in Roads Department 
- .· I 

.,..,._ tt•~ ..... , ... " ~ .. :-... - .. ~~·.... -:!" ·-: ·':"""~ .. ...,·_·r w-·· , ... ... .. .. .. ·-· .. _. --.-......... '"'!"1 .. · ---~· ... ;, .. :_oo-... ": • ..--. ..... ...,... .... _ " ,. ' '"'""-~--;""-:"· • Y ... ._ .... ,. -~ ....... -

T Need for planning- Need met 

.,.: .. __ 

I' ' • :r•?"" ~,of .. , ., ,. ' h ' ~" ,:.;,, ~(I 1'{ ' I • ' ... , '·' o',l 'I'V', ' ...... 11- ,:,lll;,, lt"" ~~ ~ , ........ !.(';'\" o , .. •' \ ' , .,.., , ,.._ I ~~·· -: \:.:.,_•,: ,!•~( ~· \ " .. 

--~:· ,.: .w:·~=-.~::.~/:~· ~:_-:~~·Good planning·· is·-a ·must .to· have w~ll mairitrune_d ,_i-'ciids. ~ . 

. l 

'0 MOPW 

E. Finances, manpower 

Conceptual Model on next page . 

3) a funds allocation system 

. . 
A MOPW owned system that defines and gathers appropriate roa'd data in order to 

~ I ' . 

•• !'.-. 1 ~st~blish intervention needs, crite~ia f~r allocating the available resources 1!nd that 
. ' l 

1 . · 

makes 'detailed road maintenance execution plans. 

. ' 

C ·- Road users 

A -· -- IT siaff, Engineers 

T- Road data - intervention needs execution plans 

.. , 
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rll · W ··.:. , Available resources need to be allocated with a justifiable criteria which can be 

determined from road data. 

0- ,.•,I MOPW . 

lU h ·. r E - i• Resources, manpower skills, finances. 

RD 2 is an expansion of activity 2 of conceptual model 1 and looks at the MOPW Roads 

Department from the point of view of its functionality to road users. 
·"' . 

1 . . ) 

RD 3 concentrates on the resources allocation criteria. 't. \ .. 

Many other definitions were obtained and gave us further insight, although they were sub­

ordinate to these and so were not fully developed. Much informal cycling to stag~ 5 being done 

·by: Was resp.onsible for this. The team was becoming proficient in use of the methodology to 

identify:more useful definitions. 

4.1.4, Third Methodological Cycle: Getting Wider Views 

{ . . ....... 

. 
' 

'(' . 

Cornp~ing conceptual ·models for RD's 2 and. 3 .with existing syste~s showed that substantial 
. r . 

restructuring of certain activities was needed. Planning Branch became the natural focus of 

. . 

attention . .It was felt that if it had a more active role, as the repository of most data, it could bring , 

&Uidance · for all other branches and also ensure performance. This was beyond strictly 

lllaintenance branch. Hence it was agreed that the views of Senior Engineers be obtained before 
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u . 
Urther progress. ' t· ,, , 

U'li ' ,. 
I 

An outline for informal interviews was prepared jointly, the interviews were done by the 

author 'an~ o~e of the participants. It included other fa~tors that had come up. 

j . . 

Outline·&. General views expressed 

· l) 1Role of planning department. 

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

2) · j How to improve HMMS and marry it with other planning activities. Sell to 

', top management, educate them, make it more user friendly. 

3) 
l 

Monitoring and control of all activities. · · 

4 

- ·"it-must be done more effectively, but noted that if data was not utilizetl colh~ct!ng 

· teams could not be motivated. Data collection used to exist but died out with time~· 

Reluctance of some to revive it is that they view it as an internal policing system . 

. . - Undeniably the lack of monitoring, and control has led .. to some officers enriching· 

themselves greatly at public expense. This is public knowledge as many have even 

.· .. ·,. · ·:been interdicted. These cases usually don't go far due to informal· networks of 

. • corruptiol'lJ that protect their own. '··' · • 
# 

.'i In· one. of. the World Bank sponsored studies one of the recommendations · is the 
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setting-'up of an inspectorate. In fact one of the .doors is labelled as such but that 

unit is· .not active as yet. 

\• j 1 ,r, • ~)(' ;..ll.l , ' ' 

4) Personnel - Commitment, Motivation and Management Skills. 

Tllls was generally 'Very low and is a major stumbling block to any initiative . 
• 

I 

' •f'l 

~) Communication between field and 'headquarters, and between senior and 

• > \' 

.. 
. junior engineers. ·. 

The former is rather erratic because field staff have little motivation to respond, 

. unless .it. has to do with money. The latter is poor, senior engineers had little · 

understanding of the work of their juniors. Some termed them idlers who only 

WMt t'o go the field to make money; junior engineers felt that their bosses were 

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

c,. . 

exists a palpable tension between these two groups. A suggestion by one engineer 

Was for a common canteen, or cocktail-parties to break down this barfier. . _ .. 

. . ·, . I . 

6
) ·' ;~·. Mon,ey -· How it is handled, power ~nd problems associated with it . 

. 
•i.T,it . This was a sensitive topic, one senior engineer sa!d he wanted nothing to do with 

it at all. Illustrative is the experience in MPR. When the PEM engineer was an 
I . 

· ·. ~ expatnate, he. used to issue money to field officers, and they complied with his 
' ~ 

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

· .:· leaving; the local replacement had no clout. Hence field officers can -short circuit 
:. r , 1 ; 1 

. 
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the system and obtain funds before his approval. .... _ 

I !. './''} I" , 0 • .. , l. 

is tells us th~tofor any control system to be effective it must tie up with availability of funds. 

7) it :r Roles of individual officers . 

• t Job and task definitions were especially vague at headquarters, a lazy person could. 

literally do nothing, yet nothing would halt. 

I l ·~ • '. ' 

It was suggested that there be greater specialization and a reduction of high rate 

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

r•in advising the C.E. (R) on needs. Of course if nothing happens then they will not 

•. · ·~~ . '-· t I • 

Chief Superintending Engineer (Planning) 

Se~ior Su~erintending Engineer (Planning) 

r 

Senior· Superintending Engineer (Paved Roads Maintenance) 

?~ll~c~t Was part of HMMS implementation team. · . . · 

··iEconomi;st 1· ., • 1r· ·;l 
'" . ' . . . , (Planning) i • 

I l 
I 

. ' . . 
tt . . 

I 

,\• 

/ 
I 

I ' ,1, ' 

. ~ I 

.. 

o, 

l. ~' J II 
·' . 

1""1f'l #' t .. .. 

l 

, I 5 . 
, 

Q:lsc: Saaty .. ;': (f982) ! .note that high .'p·ersonnel turnover .. creates · 

Q~"~ 01lltinuity between planning and implementation thus slowing down 
opm , . . 

. ent. 
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Senior Superintending. Engineer (Contracts) 

· .t 111volved in HMMS implementation. 

Engineer (Design) 

:), ll~Ji. ·,,, 

OtHer important points mentioned included poverty of our Government sd that plans are 

· lllade to suit financiers. The established fund should counter this . 

. })t :i•}i,~; . l,;, . 
• ' I 

•1 After obtaining these .. views, the team reconvened to analyze them and come up with more 

concret d,. . . 
e; esirable proposals. 

,I ' 

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

\Department. Engineers assigned there felt that they were being dumped. Its' activiti~s were 

·Jilllited evaluat1'on f · · h c d' o prOJects e1t er 10r upgra mg to bitumen standard or gravel, and 

reconstruction.- Feasibility study reports were usel principally to obtain money from donors- the 

' 
' 

Poverty aspect: For example, llCA is doing a Road Masterplan study with Japanese Consultants 

on G 
r a rant from their Government. It cannot be 'refused, most likely it will also leave no impact. 

,,- . 

· At this p~int it was not clear whether the Information Technology function should be an 

. 
IUd .. 

· ependent service unit serving all branches. A new Root Definition was proposed ·for the 

. ~I . . . . . 

. anning Branch. It is a revision of RD 2 but with more detail and specificity. Planning Branch 
/ 

•· co 
· llld take charge of the MIS because it already possessed data gathering units- funds collectio~, 
l . ' . 

' trafilc' data,' road safety.. It had experience in handling data in general. Presence of many dispersed 
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sonal computers in offices meant that there was no need to have.a large independent computer 

artment, 
I f o 

... r 
Root Definitio~ 2b 

I 

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

providing a link between Gover~~ent policy on roads and the other branches that 

· hnplement t.hese policies by breaking them down to tactical and operational plans, 

. ' . 

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

' . 

I c. I { 

Implementing Branches 

A- People in supporting system . 
/ 

r~ Need for link-· Need met. 

0. _MOPW's 'Road Department 
l ... 

w_ I 

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

rationalized. 

E. · Gov~rnment policy, financiers professional skills available. 

c ' . 
. onceptual Model on next page. 

) J 

The followi~g: is an extract from a Draft. Re~ort pr~pare.d for perusal by Senior Engineers. 

·Was hoped .that a' semln¥ where these findings would be' discussed could be organized fairly 
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~ersonal computers in offices meant that there was no need to have.a large independent computer 

dePartment. 

Root Definition 2b 

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

Providing a link between Government policy on roads and the other branches that 
. , 

.hnplement these policies by breaking them down to tactical and operational plans, 

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

. '/ 

c. Implementing Branches 

A. - People in supporting system 
/ 

I . 

T- Need for link- Need met. 

0. M<;>PW's Road Department 

w. 
I 

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

rliltionalized. 

E. ' 

· Government policy, financiers professional skills available. 

Conceptual Model on next page. '· 

l 

The following. is an extract from a Draft Report prepared for perusal by Senior Engineers. 

&~ . . 
· as hoped that a semii]ar where these findings would be· discussed could be organized fairly 
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fast so that the outcome could be included in this report. Unfortunately the person to do this was 

slow to respond. and was later transferred to a field office. 

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

lllethod used. It ~as kept short and terse giving only essentials to increase chances of it all being 

react. A seminar would have been the best forum to air view in others presence. 

--. 

'. 1 
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EXTRACT FROM DRAFT REPORT SUBMITTED FOR DISCUSSION 

~ 

4·0 PRELIMINARY. FINDINGS FOR DISCUS~ION 

4.1 
~Ianning 

One Useful definition for this activity was : 

" 
t\ . 

systern to support and guide road maintenance activities for all branches by providing · 
/ 

a I' . ) . / 
lllk between government policies and implementing branches , by breaking them down 

il}t ' I 

·' ~ tactical and operational plans, suitable for execution by the branches including 

lllonito • · . ., ' 
· rmg·and control programs. · 1· 

' \ 

th· . . 
IS .definition· is ~ close enough to a possible reality as it was later realized that the PEM;-ur;it of 

the · 
MRP dqes nearly that. Hence useful chang~s can be suggested by comparing a conceptual 

... 

. llloctel of th · d fi · · · h · · e e 1mt10n w1t ex1stmg systems. 

tlij . '1. . . .• • 

sIs ho~ it looks ... i ... (Diagram to be presented, See conceptual model 2b) 

... 

... • 
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l,, 

' This comparison together with others s'uggest the following four as the main 

!!Wrable and fe~sible changes: 

r 1 ' ,., ' 

Planning br~ch be given the central duty of co-ordinating activities of all branches, 

including setting 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 

.9fficer, the Chief Engineer (Roads). 

,· ..... 
I 

.. .... 

' 

l'~e C.E.(R) will be advised by Planning Branc~ to release funding once the field offices 

. 
gives satisfactory returns. 

/ 

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

enable (a) above. Fortunately personnel, hardware, software and considerable da'ta are 

"" 
avai.lable; It'is only a matter of bringing them together as one unit. A program' to ensure 

I 

constant review of software suitability and information needs be set up: This will guide · 

the progressive transition to fully integrated . planning, using such tools as pavement 
' I 

~ 

condition evaluation models, . togeth~r wit~ financial planning models. Some enginee~s 
" 

have alre~dy received this training locally and overseas. :' 

Retaining personnel who get good experience in information systems may prove difficult 
~ 

given private sector competition. Innovative arrangements like contracting may be 

. . 

considered 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 

II 

check works done at random to ensure they are up to standard. It will also support the 

database by. ensuring it's validity. 

' I 

./ , ' • I . 

It need not be very large, for example under MRP, one engineer from donor appointed 

technical auditor, Carl Bro Int., is able to c~ver districts in 3 months. 

·Road maintenance be standardized to the extent possible with immediate issuance of.a 

standard manual to all field staff. These specifications will facilitate uniformity of all 

' ' 

Works. It is against these that performance will be ·evaluated .. RARP and MRP have 

standards, paved roads under .DWO have no standards.'. 

/ 

~ndary needs of no less importance. 

Personnel : ~ .. I : • 

Avoi.d frequent transfers to get full benefits ?f learnll.g and enable specialization in tasks. 

This is especially critical in the field where high staff turnover and poor handing over 

Illhlces long te~ planning difficult. ..... 

! t 

Job ,aefinitions· be made very clear to engineers especially at headquarters. They should 

. . 

be task sp~cific to avoid ambiguity of roles,. Much time is wasted in learning how to get 
. ' 
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(d) 

I 

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

~an~ato'ry training in basic management be provided to all staff - engineers, supervisors 

' 

and field team leaders. Modern management is to a large extent a technical activity as the . . 

Chief En~ineer noted in one observatioJ. It can therefore be learnt and improved upon. 
I 

Similar courses are offered to MRP/RARP engineers and their producti~ity is markedly 

better; 
~ . 

Reduce · confusion and duplication at ,district level brought by presence of DMIE, 

DRE(UR), DRE(PR) or DWO, PRE(UR), PRE(PR) etc. Presence many field engineers ·· 
I 

I 

each with a vehicle and staff is a waste. These may be better deployed at headquarters · 

which will require more staff with time' . 

... 
Individual officers be more prmictive in informing their seniors and the C.E~ (R) on needs. 

I ' 

This conimunication can be enhanced through informal gatherings e.g. Cocktail parties· 

, · r ·. 
· · or a lunch canteen. 

.. . 

.. .... 
•' 

Financial inc~ntives may not be easy to adjust, but alternative motivators like personal 

" . recognition for a well done job, valuing ideas from each one (participative management), 

training,trips on merit. In addition a job well done 1s itself a great source of self 
, . 

esteemjob satisfaction and hence motivation. 

I 
I 
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l'ENTATIVE .ORGANIZATION OF PLANNING BRANCH 

• ' r J ', \ I 

·, . Fig. 5.1 · 

C.S.E. (P) 

Overall Policy, 

Supervision ' 

.. . 

' .' 

S.S.E. (M.I.S.) S.S.E. (MCE) 
•' ;. 

... ~··: . Information & Monitoring .. . )' 

Computer Systems Control 

Management & 

J 
Database I 

Evaluation 

Maintenance 
i.' . I ·· ~ . 
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Overall policy formulation, communication and superv1s1on of it's 

' I 

implementation. 

SE (P) Prioritization and Budgeting. 

l ' 1 tHave Superintending Engineers under him/her, each taking care of planning needs 
I . 

for a branch. Some economists also included. 

. -~-... l 

I Information systems ·management ~ May be separated from general roads 

r._ activities as a service unit. HMMS, HDM~III etc. fall under this. 

-'Road safety, traffic engineering. I, ./ 

" ·-Maintenance funds collection. 

-General road data registration; 

t • 

!s '" - - . 
E (P) · ., .~ . , Monitoring, Control and Evaluation. Monitoring teams liaise with MIS unit for 

' . 
data to check actual performance against reported works. Ensure feedback to field 

staff. · ~ ·.' · · 

Organize periodic review meetings for all involved units. 

! 
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r . 

·IIOW;TO"PROCEED FROM NOW 

·It is recognized that sudden conversion is impossible without extensive training. A good 

Y to progress. is: 

. . 
~ Appoint officers/committee to guide and oversee change. · 

. 
• ~ {~~ J J t 

. ..... ' ' 
. All senior engineers from SSE to the CE(R)should receive broad based but practical 

, bt~~ledg~ on the concept of a Network approach to r·oad maintenance management and 

·~.~~;i:o~ p~vemerit ~anagement systems. This can be organized through internal seminars given 

.. ·, .. 

by · our OW?- engineers. It should be viewed as a serious step in career development for 

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

. responsibility for this training. 'i 

. .... R~~organize Planning Branch as above dr along similar lines. It costs nothing other than· 

'·''"' 

4. ' 

; . 

staffre .. assignment. Not all people have to be appointed to begin with, more can be taken 

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

. 
. 

-
MRP could assist. 

Begin systematic data registration with only a few convenient districts. This will to some 

I' 

. ~ extent bring out unforeseen problems that will be solved progressively and realistically 

... 
. ~ before embarking on the national programme . 

. . 
45 

I • > 



• ' •I 

5·. · ~. Standard -'road ·maintenance manuals that tally with the standards · in the computer based 
J.' • il,. ,1 

£y. ~: ::·pavement management systems in use , should start being used countrywide NOW, or as 
r, J 

1 
• I 

5 ~ . ' . soon as they are availed . 

. ,. I 1' ' I, ~'•. ' ' 

The steps above are designed as the beginning of a step by step process of change. 

Ilast'e ~hohtd' be.'avoided without loosing our, long term aim of achieving systematic pavement 
~ .. 

n1anagem~nt: · .~~"~·· l' · 
' ., 

. . The only real drawback to taking SOME decisive action is the lack of will or of 

' ' I 

self-co~dence which cannot be solved by anyone's 'solution' other than WE ourselves. 

.. 
,, . ( 

. . f. 

' 

I ''I J • 
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. . .. . I 

·n ··h 'pruQRITIZATION MODEL 

( '· ·· · Prio~itization of Projects 
I . 
I 

• 
Of the great shortcomings of the HMMS model··was lack of a prioritization module, it is only · 

. I 

t for'tbudg~tl~g and control. This problem· had been identified by nearly all studies carried 
. . 

0 ...... , ,.! ~ 't •. ~ 

Y Various bo'dies and researchers. 
'I, 

'I 

' . '. 
~. Th~PW~dd B~. developed Highway Desigri ~d Maintenance Model (HDM - III) ~as 
Oduced int; pl~hning to provide a sound ~cono~ic rationale for project selection. Its main 

· " 
IS to evaluate road projects either for upgrading to bitumen or gravel standard or 

I . . , ' 

~ . ... . . ( / 

nstruction.'1The' b~sic criteria used is IRR, with a 12% cut off. NPV and the C/B ·ratio are 

\ ~·, • ~ 'I • I f 

assessed as Donors are very strict on these criteria, while the Kenyan Government is more 

,1 
'1 o 1 t ' 

B'ui~ ac'·~ord.ing.to 'economists .in the branch, HDM-III is 'tinlikely to be fully utilized. I~s 
. .. . 

I .;. .·; ,..;, r.• ,• ' , ' 

ttnatio·~ · ~~eds ~e too great while funds to coFect data are iimited. The m~n . input into 

ibili~' ~k~es· i~ tr~ffic data. Other economic b~n.efits -farming and indust;ial development 

401 · ~~y ~;';'quru{tify. Insistence on IRR therefore does not always le~d to the best allocation 
. :· ,; 

. 
~ . ' 

.Use of t~e Va~t d~t~ gaps and \mreliability of available data . 

. ;, ~ 
.• ~ • ( . 1 

C~~~tly r~d;· from cl~s B to E needing peri~dic maintenance are prioritiz~'d by Distri~t 
' .. 
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~ent COmttllUt:t:s ~uu\....:S) 1:1\.i\.iututu!:> ~v u1'-'u v .................. ',; ................. 0 ~·-·~·· ···-·· ---·---

•• • ~ 
I 

irel'viable. That with highest IRR is chosen and funds sought from Donovs1'through the 
• • I 

I 

. ~ \ 
. " 

Bank. Donors pick the ones to fund accbrding ·to their own preferences and aims of their 
' • 

I 

~anunes. 
I 

"¥\' 

~ .. .. 

Due to the erratic nature of periodic maintenanc~ funding, for purposes of this research, · 

. I 

oecicted that the best place to begin would be a : prioritization module for HMMS. This 

,, 

Used for routine maintenance budgeting as of now. ·currently some allocations are 

. . 

Usiy low b~cause the funds are spread too thinly to be effective . (about Ksh. 1 billion 

~eect for Ksh. 9 . billion annually) . After discussions,it was decided that the HMMS 
j • , . . 

e could be ruri· only for selected roads instead of all, so that realistic budgets can be 
I 

Whi~h can then 'be followed up. / 

"l ·{ .,' ,' 

. . i .· 

l'he 'total budget (B) is to be initially allocated to t>istricts in proportion to the lengths ~f 
I ............. -

' 
I 

I 

at!ct unpaved roads, a weight of 2.5 is attached to paved roads. (weight given by HMMS. 

~ '• 

8 based on ·costs comparisson from experience) 

I. DD,C suggests and ranks roads for routine maintenance subjectiveiy. " . ' 

' ., 
2· ·~ : DWO as~ess req~ired maintenance levels in accordance with·JIMivfs standards, for 

48 



. · each' of these roads. This information could also be obtained directly from the 

.. .... · ~~~· 

I 

Marry national network priorities bY. rev1ewmg suggested roads to ensure 
I 

.5;~c'b'ritihuous maintenance of important roads traversing. districts. This can:~be . eased 

I 

by encouraging adjoining districts to collaborate in the exercise. 

HM11S team at Headquarters allocates the district's budget (Bi) to these projects 

. I i 

' in accordance with priorities of maintenance department. 

'' 

' 
1. Routine maintenance 

.. ) 

2.1 Periodic maintenance 

3. Other projects. 

' . 
( 

.. 
5. 

. 
I 

ReieaS'e' funds and work programmes to field officers 

6. ··.,, . . Monitor, control and evaluate performance by receiving regular feed back -
. i 

' ·~ I 't ~: .. ' N~ 

~ · Hl'vflVIS can do this well for now if supported by data collection function. 

' ·"··~· . . . 

1. / ·. Total Budget figure is known in advance and can be . planned for. This is easy 
' ,.. • I 

t • ._ • ;!~ •. : , '!. , • I ' 

• ' ' . :1 > • 0 " • 

r • ~-~•especially for the fuel levy fund which by law should go to road maintenance. 

' 
. 

' \'\ •• '1. • 

I• 

49 

'· . 

, .. 

' j 
. I 

i : 
' • ! 

" I 



2 

' ••• , '· ... ' ,v-1.•· ";'~~ ' , .. :~. ' ~ ),:· ~ .. ·r·, ·.b~ {· ~.!tii- i J ·,.._,_ .• :- ·.• ~~·o~.; 
i, j ~ ''·~I~~)~ ;f!~-'t",i· ~ ... ~.. . . : ;. -~- I 

., ,r . •·~ . 
' ' '. '.1'("~\r· \ . 

.• : '•l ~'t/':t' 

i .. ar~;: ;;,.Class A and B roads are high priority roads, and should be funded always if 
~~\~~rt · ·~· ' I.· • 

. , -~"11 ···· I 
. · possible. These are roads o;fi.national importance and hence are given relatively 

' • ' ·' J 

· · high weights. 
'·"· ,.! ' 

' : . 1 .. 
' . · :. Gqal Prograrnmmg Model 

.~,-. 

General GP Model 
'· 

These are the-·priorities for maintenance works at national level. 

P · 3 

Let, 
. l. 

B 

- Routine maintenance work 

- Periodic maintenance works 
I 

- Other projects. 

= To~a! Budget 

Bi :::""Budget for district i 

cij ·• .= Cost of maintenance on road j in district i 
•.. •· ~ •• il'~ ') "" (' , .4 0 • 

' ... ; '~. 

B C D E 
• I 

Equivalent S 10 5 ,• 1 1 1 
I . 
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...... ,.,,. 

· di~:- ai>= Total length of'paved/unpaved roads in district i 

~ ~ . 
I 

I mi~~~ih~p -i:::r'C'ostl-df. mainthining the minimum l~rig~hs of paved and unpaved roads that 

· must be maintained in district i every year. 
' 

:~ ·~w/ct,· +-=1 weight 1(rank) lof project j in district i. ' 

= PI w.. (d.++ d:) s .. + p2 
·"' IJ I I IJ 

w .. (d.+ :+d:)s .. + p3 
IJ I I IJ 

I • I .. 
, .. t ., •• , ' • '" ,. I• I, 

l -. 
~\ · · · ~ I ' · . ' t ' '', '!0 ll\:;;{ ','· f I 1 !\L\! <, ~·.• 1t'' :0.• ' 

a. c f·x·c . ....._' d· ·l· :B ·'1'"1··· . ij ' ij .~ i ' . ;r= i - ..... .,. ,, . I t I j I J '· ~ J 1 ) '! • • J t \,.J I l : \ I I I \. ~ 1 1 

~I · it out .m this ·;;tudv ., 

· Bi ·= B ----------

.. ,. 

xij -·.· { 0, 1 } , 1 if project j is choseri, 0 otherwise 

E9r Routine maintenance only: 

Let the class of roads be priority, the model is run separately for each district. 

I 

.. 
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.. ,,.....,u~ .. . "~ ..... ~........!, 

I 

' Wij(dt_:l)d1");.r +; P2~~WiJ(d2+ +di-)o + P3 wu(di+ +d)c 

>• 

I 

~el could, nbt b~ · tested or. validated due .to lack of reasonable. and updated data. ·. Serious r 

'~ . .. . ~ 

~ere made. to(make_s~me sense of.what ~as avaii~ble but-.it proved a . worthless exercise . .-' 

~Ode! can only .be used ·once~the overall data management system is overhauled along the 

h o~t in this study. 

. 
p: ·rming/cor.trt':)l funi..:tWH . -- ._ ........ 

.,,..,. 
~ I' I 
.I 

partiCipati:4 ir bc:ca;:r.l~ ,;. 

~~ ' .... -.~ ' . 

,,. ~ imp!tmt'nt··ti\'!1. " ~ :::•::: 

\ . . 
t •·' 

I 
~ 1'1 . . ' I. I 

-nt, · 1ere: Wc1~ ·II . .-~ ;1 H(· · 

., 

'" 

.. 
' " 

... .. 

:" , , I I' • I I , ; t • ~ l • 1 .... # ._ • 

, .. ~ • IIJ\, •'-.J ~ \. ~ Jj •• , .. ,~ \t\ j ' 

: f 

. ....... 
>j t4p, • II •l 

. . .. 
~~~ .. -: •!!n'~:~_~s -.·a~; I ~l -

.,,- , .. , I' 

'''' '''"" ' 
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.i. • t . DISCUSSION AND CONCI.:.USIONS . 
' . 

~ .. ,. ( . 

DISCUSSIONS 

researc&i-fnvolved applying a fairly new approach to a 'wicked1? 'messy' ill defined:problem. 

I 
question of greatest relevance is how well it fared in comparison with the traditional OR 

• 
I 
I 

~roach. s'eco~dly . we would also like to know whether the results have any implications for 
... ~. 

rl 
1eloping countries dilemma of technology transfer clashing with cultural, political, and 

• • ' 

! 

\vior~l no'r~s. (Ackoff 1.976, Sagasti 1982, Gass 1990) 

;Findings 

.~ 

i 

' ' . ' 

~ findings suggest that the Roads Department should begin a systematic restructuring centering 

I I 

the planning/_c_ontrol function. Without such or similar change it wiH· be unable to effectively 

... 
I 

I 

~ly ~esources at hand. This is a finding that seems obvious at first after all, planning and 

lro} are basic functions of management. But is it convincing enough to initiate action? To 

~ . 
I 

~se that pc0icipated it became so, unfortunately they were ~ot of sufficient rank to effect , 

' 
. 

i1llectiate im~lementation. A seminar to present ~he 'findings was not possible in the. available 

'"' 
e, hut it is hoped that these will proceed on the suggested course of action. This particular 

dy, being also; academic, was viewed by some of the MOPW personnel with the custo~ary 

... ;. I 
. 

Chment. , There ~was also ' a high profile involveq1~nt of the World Bank in a similarly very 

~ . 

Oact siudy, ·a; part ~f Structural Adjustment Programmes - A proposal to adminster Kenyan . 

f '•.;• I ., 
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~sunder a ~arastatal Authority other than directly by the Ministry. This would presumably 

~it gre.ater . au~t>'nC?mY from Government control and hopefully effectiveness. Senior MOPW 

~ers may wait to be forced to act by it, it has the money. So this study was not expected to 

I 

tlutionize things: But interestingly one of the World Bank supported reports recommended 

I ' t ., 
! 

\lar i~tructuring 'but without going into such detail·. The cost of coming-;.•up ' with that 
. I 

' ' 
lllmertdation must obviously be higher than what it cost this study team, considering the 

lheads'of a full ' external COnsultancy firm. ·I 
'' A · participative approach can therefore save money by tapping internally available 

. l d1 r ' .t. 

• · .t Method 

,• I / 

~ove(i very easy to teach Checkland'·s methodology, SSM to the participants and they'•were 

•· I 

~'applying ·a effectively. One key' benefit that wa~ observed was · the gradual change in the --- 1 
• • I 

tePtion of the problem. We started off with an information processing fo~us gradually, thi~ 
j ' 

~ly bro~dened td view the whole department as a res~urces planning system. A system higher 

,· .. ' . \ ~ ... 

erarchy· 'to ·the . information processing function: This is a clear example of changing 
:' ' . 

~teciative settings"( Vickers in Checkland 1981 ). Addressing the problem of computer systems 
\ .I 

ld be futile be.f6re addressing the weakness in the system containing that computer system -
. 

1 (esourc~ planni11g system. To illustrate, one reason that HMMS failed was because field staff · 
. . I 

res'ulting from i their data . gathering efforts; the planning/control cycle was 
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'' . I 

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

. ' 
. 

I 

~e - serfous debates· and learning by the participants as; they perceived their own organization 

bically :· · ' .r •. 

!some issues brought outt_as being vital were•unexpected. First was the power associated 

iUthority to · release funds. In the suggestion, this would only be effected only when the 

l:l(P) .was sa~lsfied to ensure compliance with budgets. It will also be clear who is to blame 

•· . I I . 
1~blems arising, including corrupt practices. 

I. 

' 

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

I 
' .. ... ~ .. . 

~ent. ~ttempting to change systems without doing something about theni is a waste of 

i i 

·Finally it was appreciated that to effect change, younger engineers with the knowledge, of 
I 
I 

~ent Management Systems could sell the. idea to their superiors. Hopefully they will 
I 

~Ue with the process begun· by this study. I 4,c 

·---
., 

I 
These findings .were obtained at relatively low cost in comparison to large external 

~ltanci~s · as poin~ed _ out earlier (5.1.1). By relying on internal intellectmil resources.: 

~eers, 'economists e.t.c.) creatively, we save on 'costs. ' . ·' 

· ,. ·. r 1 n 

It is cleat 'that without an·open approach such as SSM, such vital fmdings could be missed 
. ~ 

4ost.likel~ buried in ~ountains of technical data.and inform~tion, which misses the whole _ 

'. 
1 
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fomings and ·.frohlems Encountered 
••. 

1f. · I 

iudy of this' nature top management support is a must. This was secured. But it is doubtful 
. l ~{ ' 

T I 
' 

ler they reaif~ed ,the real meaning of support. One gets the feeling that too many studies are 
; . 
'I ,I . . 
I 

Yet nothing changes, and the apathy of the management becomes understandable 

r,l982) . . This meant that trying to convene a~Seminar to present· findings was a formidable 

!hough no one was against it. Even getting a 5 ~age draft report read by some proved 

!sib I e. 

I 

t' Some··ofthe participants lacked t~e morale and patience demanded by the approach. This· 

I 

le countered by provision of ~efreshments and monetary allowances for them. Renumeration . 

' 

lin the civil' service do ~ot encourage any extra effort . (or even any at all for some). ' 
I 

Ung and ,applying SSM is mentally taxing, though it gets exciting as it narrows down ,to 

U~· issues, F~~ example, the session on the st~ctu;e of ~Ianning Branch was visibly charged 

an air of purposeful activity and was personally .. gx:~tifying to all. So if participants can be 
' ----rr-~ ' , •I 

lhrough initial stages they catch on later. 

' ' 
' . 

j 
I 

I 
' . 

' ' l •• • . ' 
, . I . 

, We cannot rule out the influence of the "consultant" on the final report. Were the findings ~ 
. , . I . . 

I 

~d" by the MOPW or just he consultants ideas pushed on to them ? (Huxham,. Cropper&_· 

... 
et in Rosenhead, 1989) This point has bearing on the team's enthusiasm to defend them for 

' 

~le b~fore1 a meeting or seminar. Care was taken to keep the consultants role to guidance, 

. I . 

ltodding by intermittent questions to keep the discussions from becoming too general as to 

l r,. ... . . 

Out on the benefits of the methodology. However a working rapport was easy to establish 
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I 
. . 

1 

hls research~r's familiarity with the problem area/ and participants. Eden and Simpson 

. . .- . / 

~ade a conscious choice of die client role occupier while SSM enables us to try many 

I 
Ve root definitions. Dyniilllism of actual discussions coupled with many unexpected 

' ' ' 
/ . . 

reduce the ·degree of consultant induced bias greatly. He or She necessarily becomes a _· 

. I 

Practical Value For Developing ·Countries 

I 

! 

I 

,,;. ,. 

. ,, . 

:g is one •great benefit of using SSM ·in DCs. ;participants · gain insight into the real 

. I . 
ns of organizations without blinding themselves with OR "tools". This leads to .increased 

I 
I 

ess within, thus ,. creating internal momentum for change. Ackoff' s (197 6) idealized 

! 

~ relies . on the leader, this approach aims at consensus for all, facilitating bottom-up 

- . . I .. 
1&. Causing any change in DCs is not easy (Ackoff 1976, Gass 1990). The political force 

I - . i 

I by awareness ~an even overcome key personn~l/ opposed to change for their ~wn· ends.6 

. ..-- ..:..--
I 

j 

• f 

r.. t.c ~·:~v· t, i"> ·)1 f ~-' . I' . j{U ,· .. . 

lrnp~rt~nt also is the possibility of small progre1ssive changes. Culture shock is -~voided 
. ·~· :· . 

~Ching for agreeable changes only, small change:; are better than no change at all. These ~ 

' ' '.:' I 

• ~ • 

have to b~the , best . . Merely seeing the piles of ~mead reports by consultat:Its,' with ·long 

lrevoluti~n~y changes is proof enough that such an approach will not work. Small changes 

!stage··for the larger more painful ones by giving time for organizational re-adjustment and 

. .- . I 

I J I • ' ·• 'I 
1
• 

' "'~ \ 

6See .th~ case of Cordia Engineering, 

l6a, ·264 . . 
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' ( 

· CONCLUSION 

I 

Uand developed SSM as part of ongoing "Action 1Research" (Checkland and Jenkins 1974 

·:· . . I 
:cklan& 1981). Clark (1.9J2)'in the same text states that the subject and researcher cannot -~h~f~·~ 

I ' 

! 

larated just as in applied Social Research, hence situation specific. In view of these facts 

Q~ possible to give ,general conclusions. However SSM relies on what Checkland (1981) 

•• .) I j ' I 

~lly argu~s is ~ epistemology- systems thinking. Useful conclusions may therefore be 
I 

' 

tif we ·r~strict ou~selves to·,systemic interactions.! 

\ .. 
t . . 

A traditional 0~. approach could not have brougl).t out all the findings above. With SSM 

~re able tb learn subtle relationships and to re-orient our focus of attention progressively. 
r ' , I 

• I ·. . . 

I to redefining the. role of Planning Branch. It is this . dynamism that leads to learning; 
' I 

I 

~ery and··development of our concepts that mah\s .. the · soft approach a good way~to - begin 
•• __ .:-. - • 

I 
I 

ll{, study, , The ~e:sults obtained are more practical, defensible, and hopefully supe~ior. \ .. 
I 
I 
I ' ~ , . . 

The problem of introducing a full scale Pavement Management System was appreciated ~ 
. . 

I . 

fully.: Integration of,a system such as HMMS requires greater c.ommitment:to all planning 

~ activi~ies ,·or )t will remain inconsequential. ... , , .... 
' 

~I 

Participants ~d many senior officers interviewed agreed with these suggestions, hence the 

... ' 

ltting bi;·is·-~~~~~c~tion (selling) to tho.se in authority and whether they have the. will to 
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I 

'I 

' \ 

that they .desire. 

I; ':- ..... t fr. j 

./ 

As a final comment evidence here shows thaf the limit of any study aimed at 

. i 

entation is simply the desires and will of those in authority not the intellectual appeal of 

' 
' 

l . 
. 

l'f'l'Good findings properly·communicated can serve to influence those,·desires and build 

t... • 
• 

IUs to effect that will. In any case the purpose of leadership is to set those limits and give 

I 

I . 

1n: The desirerability of it is for those affected to ,judge and make a choice whether to act 

.. . ' 
I 

~gly or not, depending on their capabilities. This is the source of political activism and . 

,. 

"· LIMITATIONS OF THE STUDY 

. : 
systems approach study demands much time and commitment, it was not available as 

. I 

ary. Participants 'could not take enough time o
1

ff<~- their · normal duties to see the study'. 

·. ,. -·- -
I . 

. . 

I 

etety· through.!~ Thls study for ·example took a month of almost continous iriterracti~n with 
' . 

I 

I 

1dy teaffi, .ani in'• addition; furhther interviews witli other officers. 

Additionally, a better funded study and time would have enabled us to travel to various 

1fthe country to obtain views from people other than headquarters staff, or invite those able 

J 

. 
. . 

e time 'off arid travel to a central place where their views and feelings can be brought 

I 

~r . . 

( ' 
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The GP , model could not be tested due to lack of updated data for comparison. Obtaining 
' 

ljective rankings.·fr6m DDCs could not be done in1 the ti~e available. Introducing the idea atid -­

~ing it accepted needs' time. The GP model if idcorporated as an initial module for HMMs 
I 

. ~· I . 

~em would assist-in allocating funds whre they were most needed and could be best used. 
I 

, I ~ • I . . 

ese would 'lfe'Vh1:·1sufficient quantity to do real wo~k other than spreading out funds,:too thinly ·. 
. I 

be eff~ctive anywhere . 

. ... 

. ' RECOMMENDATIONS FOR FURTHER RESEARCH 
I 

I 

Chnically an SSM study has no end. Hence it would be possible to continue where we left off 

lng several lines; / 
I 

1. Proceed with refinements of the exact structure of Planning Branch in 1 terms of 

I 

manpower, deployment, and resources. But it should be done after a go-ahead-is obtained 
I 

from the top management. The study could ' easily be extended to other units within the 

Ministry. 

2: Get inside the PMS in use-HMMS- and develop modules that make it more user 

1 ., ' •. 

friendly. to produce summary reports in pictorial/graphical form for top man~gement, to 
·. ... •) 

~nh~ce acceptability . . 
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. I .. 

;, Use S~M as a means to greater under~tandinJ of the perso:U.el and motivation issues - --. .. 

I 
raised here. 

.. r . 
11. 

, I 

, I 

Develop the ;goal programming model and implement it appropriately. 
. . I 

,. 

'·· 
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, - ~orld Bank Road Maintenance Initiatfve reports from the r,oads department. 
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PPENDICES 

. . I . 
STEPS OF SOFT SYSTEMS METHODOLOGY ·· · · . 

·STARTING QUESTH)~AIRE FILLED BY J ENIOR SUPERITENDING ENGINEER 
. I 

(HMMS) 
I I 

I ·~MMS1 
ou-TPuT sAMPLEs AND rNFoRMA ~r~N .. 

(i) -·- 'Paved Roads 
~' ·~· ~ ~ • .!'"• • . . ~ •' 

.. J .. l· ' . w • • 

(ii) ~ . Unpaved Roads 
I. 
' I"' . ... 

(iii) · ··Performance Budget Summary 

(iv) . '. Summary Information 
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I . .. 
Please express your views 

I 
with the aid of the following questions. 

.. 
1. What are your aspira tions for road maintenance in view of increased . funding · .. 
levels ? 

I 
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, 

O~s~ 
. ,: ,~ 

' .. 
. • •.• J . 

. . .. . . ~- ·- · 
4. What do you expect of the' study being carried Out ? 

.~. ' r , .. 
··Ibid··~- / :. -·· ·.,, , 

1. 

~- : 
iNvr_ul rortc(--~~·o~ -t _r 

1 h~m~i~~: \: .. 
• • Y:·• •'' ~ ~t·<r • '• I 

10 
" ;~-~·~ ;:; ; . 

t' 

~ .. 
'.:, ' 

1 

I' 

·~ I 
·' 

! 'It 
·.·I' 

r 

j 
. l 

i ' 

' 
'' 

. ' ~ 

,. , 
i 1: 
>~ 

rt 
. -~~ 

" 
~;. I; 
f..-: l 

· - • --"~· .l ,t~ I 



. 
tl ) 

Report criteria • org_code utches '741' 

Report 6230-1 
Perforunct Budget, Road Detail 
District - N~kuru District 

Activity Inventory 

·I 
~ l 
i 

Nov 11, 19!1 

page 1 !~ 
Budget Year • 93l 

------ 8 U D 6 E T S H I L L I N 6 S 8 Y P E R I 0 D ----

"inistry of Public Morks 
HighNay "a in tenance "anageten t Sys tet 

Mark Progra1 Total Per 1/7 Per 218 Per 3/9 Per 4119 Per 5/11 Per 6ti'2 ---------------------------.. ----------
·; -------- -----~------------ ---------- --------:------- -------- -------- -------- -----T: 

~~~~-~~~--=--:~~~~~~~~-~~~~~~~~~----------- . I; 18111 • Potholt P~tch, Site mu I 1. 7 · 682 68 136 192 3~ 9 3~ 
Sq. "· S~. "· 102 136 68 9 . B fa • 11m· Pothole Patch, Stock mu 1.7 591 59 88 147 88 29 ~ 
Sq. ". Sq. ". 29 59 59 29 8 12 11813 - Pothole Patch, Stab. 7BBU 1.7 216 21 43 54 19 9 (e Sq.", Sq.". 21 43 21 B B .e 11181 • Spot Sealing mu 1.2 37 1 7 3 e a 
Sq. ". 1 Sq. ". .3 . 3 B B B 19291 - Cmk Sea 1 ing 70BU 2Bl.7 1165 233 233 116 B B W Sq. "· I "etres 116 116 e B 8 233 mu .. ... ~72.8 11m .. . ~ . e . 9 9- 1113 

. 18391 .. , ~ Sealing 

Sq . "· Sq. "· m1 4455 2227 9 B f 140al - Shoulder Grading 2. 0 u m 30 39 39 39 39 e Kls . 1 Kas. 30 30 33 9 0 61 2.9 0.2 348 34 34 34 34 17 17 Kls. Kas. 17 34 34 34 3~ 17 

141B1, - Shldr Grad 1 Pt. Grav 

) 

14281 • Shldr Rebuild, "ech. 2.9 5.1 1B6~ --143 - - · 14B 167 148 . HS !~7 Kls. Cubic "· 148 148 167 148 148 1b7 14381 - Shldr Rebuild,"anuill 2. 0 a .1 ·- · a1 - 1t 6 1 6 6 1 
Kn. Cll.bic "· 6 6 7 6 6 !7 288111 • Ditch Clean, "ech. 1.7 524,8 488 24 48 73 I 48 24 21 Kss. "etres 24 48 - 48 · - 48 -49 ih 21182 • Culab drainage 1. 7 141U 351'1 281 28f 281 m 351 28i'i ... . .. _____ ·: ..... - . -- __ • . KIS. · - . . ·- .

1
"etres _ .. · . 281-- . za1 281 · .281 281 2~· -·--~9.0j~J\UI.Or...Vi~bo~t..R~p.dr _______ J .L ___ ..... ,B..!. __ _________ u ___ _a_ _ __~~ _ ___ ll__g __ c__ _ .. 

J Ku, "an Hrs. B B 9 B 8 1 I 7UB1 ~. Flood Duage Repair K~~~ ~~~ Hrs: 93 .. ... : _. --~ ....... : ... ~ --. 1~ ;~ -
-· .,·ft,• I'! I Total lor road 20575 928 1058 1314 749 613 1781i 

4119 5359 2942 555 543 836 

A184 -41 - PROY BOUNO-C88(Nalvasha) ------------------------------------------
, I.B091 • Pothole Patch, Site mm.e 42.8 17191 1719 3438 2578 859 g 859 

Sq. "· Sq. M. 2578 3438 1719 g @ 18eB2 - Pothole P!t~h, Stock mm.e 42.9 14979 1487 2231 ' 3719 2231 m - ,.il 
Sq. "· Sq. "· 743 1487 1487 743 9 ·a 1B983 - Pothole Patch, Stab , mm.a 42.8 5442 ~44 1088 1360 272 . a ~; 

" 
.. - .. ,. . Sq. M. Sq. M • 544 1888 544 'j U191 -. Spot Sea ling 28240U 28.6 m 180 188 98 . 0 98 

Sq • "· Sq • "· 99 98 a 0 9 188 10291 ·- Cnck Seal inq 2924aU 4998.5 28891 m8 m8 2889 a 0 2889 Sq. ~. "etres 2889 2889 a 8 577? m01 • Suling mm.a 11717.8 276071 8 9 B a 9 2761rl 
Sq. "· Sq. "· 82821 11D428 55214 g -,. 

'· : 
--;; 
" 

., 
' .... ;;: '1, , .', ':' ! ', • 'I • ... .... . ,. 
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' 
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Report 6238-1 
Perforunc11 Budget, Road Dehil 
District - Kia.bu District 

Activity Inventory 

I 

Hinistry of Public Works 
Highway Maintenance Hanageaent Systtt 

Nov 11, 1994 
page 3 

Budget Year - 93/94 

------ B U D G E T. S H I L L I H 6 S 8 Y P E R I 0 D -----
Nark Progm Total Per 1/7 Per 2/8 Per 3/9 Per 4/10 Per 5/11 Per 6/12 ---------------------------- ------------------ ------------------ ---------- -------- -------- -------- -------- -------- --------

0395 -Bl - DIST-BOUNDARY-MNGU 
----------·--------------------------------
!2a81 - H~avy Road Grading 

12181 - Light Road Grading 

12281 - Spot Pitching 

12311 - Srml Pitching 

21111 - Ditch Clun, Hech. 

21112 - ci~lib drAinage ' 

211281 - CulVI!rt Clun, Light 

21381 - Culvert Clean, Heavy 

214Bl - Culvert Repair/Replc 

21581 - New Cui vert Instal in 

71181 - Hinor Nashout Repair 

78181 - Flood Dauge Repair 

0398 -12 - A2-RUIRU-AI8HINAR! 

98.B 
Pass K1s, 
98.0 
Pass Kls. 

mm.0 
Sq. H. 

12mu 
Sq, H. 
29.3 
Kls. 
~9.3 
Ku . 
2.B 

Nu1ber 
2.8 

Nu1ber 
u 

Nu1ber 
2.8 

Nu1ber 
24.4 
Kls. 
24.4 
Kls. 

---------------------·---------------------
12iBI - Heavy Road Grading 

12111 - Light Road Brading 

12211 - Spot Pitching 

12311 - Gravel Patching 

28881 - Ditch Clean, Hech. 

21182 - Caslab drainage 
I 

21211 - Culvert Clean, Light 

21311 - Culvert Clean, Heavy 

21481 - Culmt Repair/Replc 

28SBI - New Cui vert lnstalln 

54.8 
Pass Kls. 
54.8 
Pass K1s, 

m0u 
Sq. H. 

6788U 
Sq. H. 
16.1 
Kls. 
16.1 
Kls. 
21.8 
Nu1ber 
21.0 
Nu1ber 
21.8 
Nu1ber 
21.8 
Nu1ber 

18.4 
Pass Kls. 

92.1 
Pass Kls, 

22.9 
Sq. H. 

22.9 
Cubic H. 

4128.2 
Hetres 

2151.8 
Hetres 
11.2 ' 
Nu1ber 
u 
Nu1b~r 
u 
Hetres • 
u 
Hetres 
4.6 
Han Hrs: 
9.2 ' 
Han Hrs. 

I 
Total for road 

12.2 
Pass Kls. 

6B.9 
Pass Ku. 

15.1 
Sq. H. 

15.1 
Cubic H. 

2722.1 
Hetres 

1418.9 
Hetres 
2.4 
Nu1ber 
8.5 ' 
Nu1ber 
8.1 
He tres 
8. 5 
Hetres 

4481 

6852 

1337 

2868 

3839 

m6 

16 

497 

1877 

26223 

2918 

4538 

881 

1891 

2531 

3518. 

484 

428 

698 

396 
228 
616 
m 
m 

66 
258 
143 
191 
191 
426 
426 

3 
8 
8 
8 

8 
8 
8 

99 
8 

187 
8 

2216 
1388 

262 
145 
487 
226 
79 
44 

m 
94 

126 
12b 
281 
281 
38 

8 
121 

8 
8 

214 
138 

396 
396 
616 
616 
128 
128 
258 
258 
383 
383 
426 
426 

8 
8 
g 

8 
8 
8 
8 
8 
8 
8 

53 

2252 
2199 

262 
262 
487 
487 
79 
79 

m 
m 
253 
253 
281 
281 

8 
8 

121 
8 
B 
8 
8 

396 
396 
616 
616 . 
m 
128 
258 
258 
575 
383 
426 
426 

8 
8 
8 
8 
8 
8 
8 
8 
8 

e 
e 

2391 
2199 

262 
262 
497 
497 
79 
79 

m 
170 
379 
253 
281 
281 

a 

161 
0 
a 
9 
9 
9 

396 396 228 
396 396 396 
616 616 342 
616 616 616 
128 128 66 
128 128 128 
258 258 143 
258 258 258 
383 191 191 
383 383 191 
533 m 426 
426 426 426 

8 1 1 
I 4 3 
8 8 8 
8 8 8 

8 8 
8 8 
8 8 
8 8 

49 99 
8. 99 149 

' 8 53 . 215 
197 215 323 

2386 
238'7 

262 
262 
497 
487 
79 
79 

m 
179 
m 
253 
351 
281 

19 
9 
8 
9 
a 
e 

69 

2217 
2517 

262 
262 
487 
497 
79 
79 

m 
179 
126 
253 
351 
281 

19 
57 
9 
8 
8 
9 

172 
138 

tm 
2482 

14S 
262 
226 
487 
44 
79 
94 

179 
126 
126 
281 
281 

19 
38 
B 
9 

214 
a 

172 



Report 6231-2 ~inistry of Public Works Nov 15, 199~ 
Ptrforunce Budget Su•ury HighMay Kaintenance Kanage~ent Sys te~ page 44 
District - Vihig;a District Budget Year - 93194 

Kaint I Prodctn Kan --------- Cost Distribution ---------· 
Activity Inventory Level I Work Prog r u Per Day Hours Labour Equipt Katl etc Total 

------------------------- -------------------- ----------1 ------------------- -------· ------- -------- --------- --------- --------· 
11881 Pothole P;atch, Site 611518.8 Sq. K. 
1B812 Pothole Patch, Stoc 6115ilU Sq. M, 
11813 Pothole Pitch, Stab 611518.8 Sq. K. 
IIIII Spot Su ling 61151U Sq. K. 
11211 CriCk Sul!ng 611S8U Sq. K. 
11311 ' Sui ing 6115BU Sq. K. 
14181 Shoulder &riding 173.a Ku, 
14111 Shldr 6rid 1 Pt. Sri 173.a Kls, 
14281 Shldr Rebuild, Hech 173.a K1s. 
14381 Shldr Rebuild,Hinua 173.a K1s. 
21111 Ditch Clun, Hech, 114.6 Kls. 
21112 Cuhb drilnigt 114.6 Kls. 
21211 Culvert Clm, Ugh 153.11 Nu•ber 
28381 Culvert Clun, Heav 153.11 Nu1ber 
21481 Culvert Repair/Rep! 153. il Nu1ber 
31212 Culib Bushcltiring 36.6 K1s. 
711111 Mnor Nuhout Repai aa.5 K1s. 
71111 Flood Diuge Repilr a8.5 Kls . 

l 

I 

um
1 

lBU Sq. K. 2U 
um, 188.9 Sq. K. 2U 
U011 taa.9 Sq. K. 20.0 
Ulila 499.7 Sq. K. 4BU 

' um1 11a113. 7 Ket res 290U 
1.8417 25542.1 Sq. K. 5m.e 
0.28651 35.9 Kls. 1U 
1.8684 11.9 Kls. 8.8 
1.723a 299.6 Cubic H. 12U 
um' 6.8 Cubic K. 5.11 

216.7145 22667.3 Hetres mu 
585.2294 61215.8 Hetres 21.8 

B.ll513 7. 7 Nu1ber 1U 
U261 4.1 Nu1ber 1.1 
um I. 7 Ketres 5.8 

517.6192 1a578. 5 Ketres IU 
um 24.3 Kan Hrs. 56.1 
11. 54al 48.5 Kan Hrs. lBU 

Total for District 

UUUUU End of Report UIUIUII ., 

ba6 73a5 33143 4am 
413 4197 39Bal 3517i 
565 41S7 am t2a2~ 

99 5126 18683 15731 
472 9679 5a546 6a22~ 

1a79 169Baa 4326a3 681771 
2a7 1a3al 7 18387 
17a 15365 5358 2172~ 
m 55327 53966 mm 
153 4128 1899 5227 
664 mae I 21882 

I I 151813 15181~ 
73 61!9 12' 622 

384 3168 64 323; 
13 m 2796 2997 
B I 9289 9281 

24 21a7 441 262E 
52 5214 473 567E 

631a 3252a7 mas1 112513E 
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Report b231-2 
Perforunce Budget Su11ary 
District - "urang' a District 

Activity 

U'') 

Inventory 

I 
1 Kinistry of Public Works 

HighNay "aintenance Kanage~ent Systea 
I 

" 
.I 

unt Prodcto Kan 
Level Work Prograa Per Day Hours 

Nov 15, 199~ 

page 4 
Budget Year - 93194 

--------- Cost Distribution ----------
Labour Equipt Kat! etc Total 

------------------------- --·----------------- -----""1---- ------------------- .................................................. --------- .................... --------~ 

l t ~ 

. ' 'C l• 

' 

.I • Zi :.I 

''I l ~ , 

I .. 
~ . ' 

... . 

121111 Huvy Road Brading 
12111 Light Road Grading 
12211 Spot Patching 

· 12311 Gravel Patching 
21811 Ditch Clean, "ech • 
21112 Cnlab drainage 
21211 Culvert Clean, Ligh 
21311 Culvert Clean, Heav 

· 21481 Culvert RepairiRepl 
215111 NeM Culvert Install 
711111 Kinor Washout Repai 
7illl1 Flood Daaage Repair 

I 

"" 

I, 

r. 

r·, : ( 

.. . 

I 
5588.B Pass Kas. M048 
5588.il Pass Kas. 1.0238 

685330U Sq.· H. Uil02 
68533Bil.il Sq. K. um 

1831.2 Kas. m.m7 
1831.2 Kas. 79 7542 
1122 .I Huaber 11.11B4 
1il22. il Huaber il,ll216 
11122.1 Nuaber um 
1illl.l Huaber 1.8216 
1294.3 hs. 11.21151 
1294.3 Ku. 1.4181 

I 
I 
I' 
I 

I 

i 

... 

I· 

1144.5 Pass Kas. 3U 3662 273157 606 2737M 
5721.1 Pass Kas. 4U 5721 mm il 425641 
1416.9 Sq. K, 20.0 6796 56B73 266211 82691 
1416.il Cubic H. 18il.B 1472 149m 2832il l7739t 

280189.6 Ketres 3BBU 8218 26il576 il 26ilSH 
146il46 .II Hetres 2il.il I il 362194 362191 

112.9 Huaber 11!.8 !e83 8941 lBil 912i 
22.1 Huaber l.il 2121 175113 m 17851 
3.2 Ketres 5.il 61 916 12784 13781 

21.7 Ketres 8.il 313 ll5il1 18475 2997t 
265.5 Han Hrs. 56.11 265 23895 4818 2om 
53il. 9 Kan Hrs. 104.1 571 56971 5187 6215E 

Total for District 311279 1284262 459541 ~74;8111 
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·_ . : I 
HIGHW ~.YS ~INTENANCE MANAGEMEr SYSTEM 

An Executive Summary ·· · ·. . . 
I . : ' . • " . I 

HM.'MS- Highways Maintenance Management System 
> . I 

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 recQrding and updating .the road network i~ventory; road surface condition:_ equipment and 
personnel. . . . ' I · 

" 

BUDGET production: . • lll' • I . .. 
.. ~ J ,. ~ • • 

••• 

The budget sub-system shares out the fiscal allocation for road maintenance, assigning it to 
specificJlctivities on specific roads as influen~ed by road inventory, priorities assigned each 
activity, •·resource prices, production standards I and quantity standards. Consequently, a work 
progra~ '(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, he actual budget is proportionately scaled down. 

' 
Input: ·,! ·r. · 1 •\ 

' I ' •. : ·. ,. ... • .. • '' • • .• L ·-· - 4° - - - - -- · - • •• -· ·--. ~·- • • • • •• · · ··- ·· -·-- -- •• • • 

· The relevant data collection forms are attached hnd most of the entries are to be entered in pre­
coded form: , ... 

a. From the Maintenance Camps / 

~ I 
t .. 1. - '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 
. . ''' "7 .... - ~ -involved,- equipment used and materials used are recorded together with the day's 
t -~ · 1Jll-· accomplishment in a standard uu,it of measure e.g. 'sq m' for pot.hble patching. 
~ r " • .n t.The HMMS Procedures Manual, which is available at every camp is used for 

",1 "lll~ .. . '1 ~~~ •. ~. l'i. 1: .··• t. ' .• 

,"= :· •. ,, ·-;.r c?ding purposes. _ I _· .. : 
. _:P~ ~ . : . ~.2.; , ...... Overh-ead sheet - this used to 

1
report back all the overheads inc:urr~d _p_ver .a . ~----=- - . 

. __ :_::_ _ ··~· __ pJl_I:ti~JJli!T m_pn r.l:L__R~_C.9.[sis .. the_J.l;mj QU.a.r._ac_ti_Yi tt.a.ndits..a.s.s_QC_ia_t.e_d_o~_h.ea.ds_Jhat_, __ _ 
t could be in form of equipment,· labour, materials. A batch control slip is used 

whenever the above two sheets 1are. prepared in numbers more than 1. This is · normally,·the -case·. -·- ... - · -.. - · L .. · · .... · ·: - · - ·· · - . . · ... - · · ·- · - · - - ·- -- ·- -

b. Periodic Data · 

3. Inventory - this involves updating the inventory of roads i.e: their classification, 
surface type, surface age, traffic class, location, road furniture and makings .. 'etc. · 

4. . ..Production standards. 

·· s. QuantityJstandards and Quantity standards factors. 

6. Res.ource prices. 
'' 

'1 '· 
' ' .· Equipment update. 

. . -
Fiscal estimate - the allocation for all maintenance operations. 

,( 
t'·. 



L 

Output 

1. 

2. 

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 programme1 are enclosed: 
, I . 

a) · Periodic distribution 

b) Summary · · 

c) Road detail 

I 
I 

l 
I 

I 
I 

Reports -:.either on-screen inquirles or mahage~~n·t reports and are prod~ced as ordered 

by station, activity. or road number as desired. 
. I . 

-Maintenance Performance reports- a measure of actual performance as reported from 

ih.e districts against the planned work progtam in monetary terms as well as in the relevant 

unit of measure for the specific activity. A sample of this report is enclosed. 
' ' . 

-:-Maintenance Expenditure T a measure of actuaLperformance in monetary terms .. 

-Maintenance cost- measure of actual co'st per ~nit measure of specific activity against 

.,... .. . .thatin.pla.n... (which was. used to .budget calculation).. . ---- ···- ... ·- ... _ : ,~ . ..... . 

- Grader history - records of all the work done by a specific motor grader. This listed 

road by road for each month in question . 

. ' - . ' ~ . . , 
1UNK with. Equipment Management System(EMS) ... 1 

I . . .. . _ ... ··-. , • . - -

'The EMS provides input data (No.7 above) fbr HMMS. This is because its CM&TE ~epartment 
that keeps an upto-date record of all machinery on behave of the ministry. This includes all those 

under 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.!..c ' ~ ,. ~:· ... ... . -. . . - - __ ... _ _ . . .. . l ... . · ·· -· · 
i I 

- ___ _!,_ •. ,..--. .. --····- ·-·- ·'--·· - -· - - · ~-· · · -·----- - ·-·-·.!.. ·- ·---- - ·--- - -· 
1 

' : 

I 

.·· ·;. 

7-1 . 



. ... The Highway Maintenance Management Svstem 

(A Roads Maintenance budgeting and monitoring Model) . 

·1, . j 

The I-iMMS model is designed to budget and ~onitor both routine and periodic maintena~ce of 

roads. In order to accomplish thl.s task, the mdcie.l is equipped with the following:-

/ 
. . . I 

/. 
' 

I· 
I 

1 ~ Road Inventory . 

2. Quantity Standards 
j'l."' 

3. Production Standards 

4. Resource Prices 

·~ • ~. \ • I 

A brief description of these definition follows. · 
; 

1. Roa.d Inventory . .... I 
, 

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

features eg. road signs, shoulders. culverts. b'ridges. scour checks. road side bush etc. 

• The'inventory is divided on a District basis i.e. a road that traverses several Districts is divl.ded 

· into se·ctions, each s~ction in a district is ,conbidered separately. 
0 od 

0 

- •• 

0 

•• -

00 0

. -- -- ·• • '' i 0
' • ', 0 • • -•• -• •-•••••• • ' 

". ~J, 00 

This inventory ought to be carried out annua~ly just before the preparation-of tlie .. budget, and ·-· -----

, 
I 

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

1 being the ·worst). This will enable the m.odel deteriitine what level and type of maintenance is · 

required for each road~ l ,, '. . 

. .1 
~ . .. .. .. . . 
' ,• . J.i ,.. '' 

2. Quantity Standards . . 

As-explained. above, the road invento~ conthins information of the length of .. road and a number 

( 

• • f 

·from 1, to ,9 signi!ying its level of deterioration. The· quantity standard~ is a table containing· the 

. information of the.level of maintenance to b6 carried out per unit length on each· category of road. . 

.. ' -~ · ··· .. ' . ( 1 '<( 
• • • 

An example of the quantity standards for pothole patching in the HMMS is li'sted-.. below . . :.' · ·. : ·. ··.·:: .. :· .. 

• • • • • 
f - .. -· · ·- - ·- - ....... ..-..:.. _ · -· ·- - · - ·._ ·- :._- --~- :: 

.. . 
, Road type 

. .:~ P~6mix· · ... 
" 
" 
" 

" 
" 

· Service category 

.. ' ~ .... ~ ' .. . . . .. -. .. L 

2 
3 

4 

5 

6 
7 

8 

9 ·-· '-

. .. , 

. .. 

..... . 

. ,. 
' 

... 
: 

.. . •. -

Work Quant~--------~--·------- .. 

.. .. .. .. _.,. ,.. 0.:9~ .~ -~~/Sq M . 
0.030 II 

0.024 " 
: .. ·a.o21 " 

0.018 " : 

.. ··· 0.01·2 " " 
' 

O.OQ9 " , . .. · .. 
0.003 " " ... 
0.003 " 

·' :!: 

~ -. . . ... . -· - ·-

) ·• 

· Fr~m the;above quantity standards it is cl~ar that the model would calculate a pothole patching 

~ . ~ . · • .. J • 
• • · · - . - · ·· ··- ·· - ~ · --- - · - · • 

·arequireP?-ent_of 3.3% of total_ro<3:d area for. tP,e most :9.eteriorated road and ·o.3% for· the best 

Category of road, . . . :. 

,, r . ..... ·--- ·- . ~ ' · .. - --· ,... . 
. - . 



r fi, ~( , .. l! The Highway Mnintemince Management System 

·... (A Roads Maintenance budge'ting and monitoring Model) 'I:•-' 

' . . 
~ t ,. ' .. 

Th~· ~MMS ~od~i·· is d~sig~ed to budget ~nd cionitor both routine and periodi~ maintenan~; ,of 
roads. In order to accomplish this task, the model .is equipped with the following:- · 

I . 

!....".. ''.~r. I 

f H; .~ .1. Road Inventory I ' • I 

. 2. ·Quantity Standards 
I .• 

I I 

3. Hroduction Standards I 
~· ·. 4. Resource Prices 

;I . 1._ ... _ ._ ----

A brief description of these definition follows. 
I 
I 

J\' ') ~ J,ti 

1. Road'Tnventorv 
' 

The 'tatallength 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 divided 

into sections, each section in a district is ;,c,cms~dered s~parately. , . 

.. This-inventory ought to be carried ~ut· annua~ly- just-before thepreparation of ·the ·budget~ .. and .. - - ... 
' ' 

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

1 being the worst). This will enable the model detenn~ne what level and type of maintenance is 

reqilir'ed for e~ch road. 
j 

~ I 2: Ouandty Standards 
< I 

As explained above,. the--road inventory -cont'ainsJnfonnation of the length of road and a number 

from l ·to 9 signifying its level of deterioratio~. The quantity standards is a table ~ontaining the 

infonnation of the level of mai:t:ltenance. to_ be ~arr:ied out p~r unit length o-A. eacp. category of road. 

An example of the quantity standards for pothole patching in the HMMS is listed below. 
, I 

- ... _ .. -~- ... ~- .. ·- -·- -- . - ._.. . . ' · .. J .- . -· ' 

-Roird'11ue·--;- · ---- -·-·s-ervke· category __ ..:_ __ ;----w-urk"Ouanrltv----------
. 2 

Premix . ·. ,'. 1 1 0.033 m)Sq M. . I 
" . . ·. ' -- ' ...... .... '2 ..... _- -.- : .. - . . f· · --- ... -~ .. __ .,_0;030' · .. "' ' . ---. ... ... . ·;-- ' 

3 

4 

5 

6 
7 

8 

9 

' i 

.!· 

' ' 

•· From ·the above quantity standards it is clear that the model would calculate a pothole patching 
. . . I 

·requirement of 3.3% of total road area for tJle most. :deterj.orated road and 0.3% for the best 

. category of road. . .. .. ~- .. -

. I 
l 

I • 

·. . . ! ~ •"" . . •. ' . ' i • ~ I;.. • ·• ' • ', 



3. Production Standards 
. .'-

Production standards are simply the resources required for the performance of any activity ··-

specified in the Quantity Standards, and a measure of d,aily output. E.g, the HMMS production 

standard for. regra:velling is as follows:- i 
I 

Equipment. Materials Labour 
Inspector 1 No. Tippers 4 No. 

I 
Grave1140 cuM. 

Overseer 1 No. ·' · 
Drivers 5 No. 

Plant Oper. 4 No. 

Labourers 5 No. _' 

Grader 1 No. 

Wheeled Loader 1 No. 

Water Tanker 1 No. 

Pneumatic Roller 1 No. 

. ·~ 
Alccomplishment 1000 _Sq M · 

,; .. •. j 

I . . ~ . 
I • 
i 

. \ . 
The Production standards therefore enable the model to calculate the-resource inputs required for 

ady maiJitenance activity. I 

I 
/. 

Resource Prices 

This is·a table coiit:aining .. the unit prices ·of·he resource 'inputs (Labour, Equi1:i"ment and Materials) 

required for maintenance activities. 

/ 

.• 

( . 
f " 

I. 
1 " '' ·· ~-

I . 

I ~ t 

I . .. · . . ' . 
.... . i .. ·- . -· .. ... ---- - -.. ~ .. . . -· 

• ' 0 • • 

·-·-···· -·- ,.,-··-' I 

- • , -----



HMMS Budgeting' Procedure 

Ine HMMS budgeting procedure comprises the following steps:- ... ' . 

1. ,., ,· Calculation of Work Quantity. This is -Accomplished by multiplying the Road 

inve~tory with the Quantity standardS for each relevant activity (and taking into 

.I account the road condition) I 

·2. 
. . 

Calculation of Resource requirement. This is accomplished by dividing the 

quantity of work calculated above. by the Production stimdard for each activity. 

The result is the Labour hours, Equipment hours ·and quantity of materials 

~:r• required. : I 
. I 

" ,. Calculation of the financial budget. This is accomplished by multiplying the 
-· . . I 

3 . .. 
· resource requirement calculated in ~2) above by the Resource costs tabl~.· 

.. 
The following reports can then be generated I 

I·· 
, . 1. ,Work Programme- the amount of: each type of maintenance activity to be carried in 
I " . , ... . . 

1 ~ •• --· .. · ···- .. . • ---- · ·- • · • • each ·District: -- : 

2. Resource requirement in terms of: 
. I 

a) Labour type, hours . t;equi~ed. and cost 

b) Equipment type~ . hours required and cos~ 

/ 

/ 

! . 
... 
~ -

c) Materials by type, quantity and cost .. t· I. 

\ 

These rep'arts can be obtained on reque~t for Nation'l~ budget, District or section of a rmid. -~-
. I •t• 

, .. .. 

HMMS·field work .repOrting 

After preparation of budgets and disbursement ofl funds to th~ implementing officers, HMNIS 

rovides a reporti11g system that enables ·pmgress-towaFds· achievement of -the ·work prograinine:. 

~noem~nilb!ea: --------j --, --~----~---. --· ---:-=~. -- - --------- ---- --------------·-

Daily aC;tiVity''sheets ·are issued to the SUP.ervisors1 of maintenaJ:lce gangs. On these sheets, the 

supervisor . records the resources ~t:1sed- ( ; Gb~ur, . Equipnient .. & i\·iate.nals) .. and .. ~ work .. ---.. -. ' . 

accomplishment. . , . 

These fo~s are forwarded to headquarters on a bi-weekly basis and the information entered in 

the computer. . ,: : . 

Reports can then be produced to compare:. 

a) Actual Performance vs work programme , 
. b) ·, > Expenditure vs Budget ., 1 .. : 

for the ·Natio~al road network, district orr~ad •. ,_, , ~ 
j.. - • • - ;:• - ' rT -'

1 ~. - - - - ·' - ·• · - · • - ·- ·- :·. . . 

. : ... · .. .. . . .· -.. 

~:". : .. 
I 
I : 

;a 



I ·• 

- ···-· ·· 

· v · "xuant•x 

I 

t ><VI \,:)?\(ll\A\lUrJ 01 

~· 

I· 
I 
I 
I 
I 
I 

I 
.\. 
I 

l. 

~0 

MIYI!Yl:S budgeti M ng odel_ 

/ 

( 

.. . ,. 

,, 


