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The iss~e cf pavment eval~ation has bee~ a sub•e:: :~ -=~~ :er~ 

::r:e·n a~cr; ~!ES members, as ref!e:~e: :n ·eccrts :- se.e·~: ·-
~?eti~~s. ~cs: nata~lv t~e 10~~ mee~i-~ ~eld :n Ca:r: 1~ :~:er:er 

.. -. ~;: i. =- . . -: 

~cl::w:n; t~e l~th meeting. UNIDQ 
w~t~ -:E3 ~e~:ers, cJl:e:ted ~Jffie 

pay~e-ts ~r e~~1neering contracts, 
e:r:c;r1ca: da:2 

;;-,~ <:tte 1q:te: a : -. ,.. t_ : ~. : : ~ t 
- ........ - :; .. 

~rc.:~:ts. 

~·e:;.;!ts of 4:f'":·:;SE sL!r·ie·:;S ~!:~~el::.; ea-::er- d:c~1le~t=:::·-. =·= ...... 2:.E 

at ~NiDO are tc the e;te~t possi~lE ~"::rcarated :n the c·eser: 
ma~e .. ia!. 

te:~~::o;1ca! reg~la:cr\ j;e-c~e~ :~ ce~e:cc1ng c:urtr:es ~:t- :~e 

pra .. :t::a! tool for assessmer1t ar.o eva!\.J.atl~·n of pa)'ments :~: 

eng1reer1ng and consultancy agree~ent, their relative :mpcrtar:e t: 
the ~::e a~d t~e e'fectiveness of particular pro1e:t er :-~es:~e-: 

a~~ s.;;estio~s ae ~:overall appro~c~ ~= t~:s see:~':: ?:r7 r· 

.... ~.e :rese::t .- "'l'"; 

·- c1, 

and :onscltanc; ~gree~ents and specific pavrnert ':rr~ 

e.aluaticr o; e~p:r:ca: dat3 an~ su;gest::r as ~

e~aluaticr a~~roac~ t:war~s t~ese :a1~e~ts. 

Tne ~a!eria!, w~ich dra~s ~ea11!v o~ i~;o~~at10~ a~a :o:~~e~:a:::~ 

? v a i : ab l E at L' r.1 ! D :: , i n ct: r p :J ... ~ t es as w E 1 : ~-:"act l ~al e '.: per l £: ~· c e ·: f 
the wcrk of one c' t~e registry ~emters oi the 7!E~ s.s!e~. ~~::~ 

dea!! e~tens:vely ~it~ aCGll5iticn c' ~~;1neer1~; s2r.::es ;~: :~ 

a~j1tiJ~ super~1sed a!s: a:t1~1~:es aor:aj ~; ~~5 j:~est1: 

T .. ;iE i1af, i+- ;::: ,;.El:. t!-ie prep;sred :i:a~Er1al ,.11; J;;~.· .. ba;~;-rce:'. 

~ie~ as to desired e~tent :• the intervert:on c' ~~e ~ec1~:~ . 
. :::-~-~i~ ~t~:~ct: ... £: ::fa r:1·1en ~r.d~rt:~1r.g :-~,~ _ .. .-:.~:·::,·:.': 
: ·, e ( :' : : ~ e :: ~l l"". ·: 1 .:; ·; ~ .: ~ I ~ C1 1 : '= : E :. c .; t r1 e ,: : ~!. r +. r \ 
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:. The Nat~re of the E~aluation Exercise ~v the Naticnal Reg15tries in 

~~~e~£!_!2_E!z!!n!~------------------------------------------------

The terms of reference of the individual registries will varv fr:m 
ccu,trv to countrv but in essence its •ost ccsmon d~iominator w1:1 
~e t~e ccllect1cn of aata ana agreements ln t~e br:aclv def~ned 
~:~ij af technolog, transfer and, 1n mast regis:ri~s. evaluation 
and contractual provisions from the point of view whether pav~ents 

'." ... A"t,t. .. it':in reas;j:"1 and, which 1s ofter. even more i11p:irt:;nt, hoti ,i... 

• . ' 

c~cdit:cns cf contract will affec~ the im~lete~t~t:~r o' the 
project, including its effectiveness. 

~ith the evolvement of coherent natio~al tec~nclogi:al pcli~1es 

the deve!op1ng :c~ntries, the former aoprca:~ tc the evaluat1J~ 
be:ores le5s i~portant <though still si~~ificant 1 • ~nile latt~r Jr~ 

1; a:quir1rg irnpo~ta~ce as through sucn eval~at1~n l! is oos;i~le 
to influence the cost of project imalemertat~on and achieve a 
degree a; d:saggregation of the contract. and thus gain access t: 
the insight of the technology. 

It is bel~eved that the above descr:oed distinct1:n warrants 
attentio~ cf t~e technclogy re~istries :n the developing :ountries! 
as it will enable them to graaually move from formal evaluation 
into indepth study and understanding of the individual project, 
th~s providing an opportunity to develtp •uch needed technical and 
technclogical s~ills. 

Frei the ?Dint a' vie~ o' the si:e cf the oroject. t~~ 'ees a~~ 
payments made under engineering or consultancv agreements are in 
pr1,:1ple in-significant. 

Empirical data collect~d by :.!NIDO shcwea tr;at in t~.e case of la: ge 
projects (between 100 and 4C•O million dollars: the ::ombined 
en;ineeri~g and te:hn1ca: ass1;tance fees a~aunt~a ta oetrie~n 

and 5.3 per cent while in medium s1:e project lof value between 10 
and 40 million dollars>, thev amounted between 1.2 and 10 o:r 

cent. The ;hare in small prcJect ~c tc 5 mi!l10~ dollars rias 
tetween 4.5 and 16.6 per cent. 

T?king 1ntc ~:ccunt the size of the Jrc~ect an~ va:~e c' the 
engi~eering and technical fee;, one can make a ca!::ulat:on of tne 
~edian percentage payment relation cf tho5e payme~ts per 1 m1ll1J~ 
dollars of project value and in this wav atte~ot at establishment 
cf a tenchmark for checking the pavme~~s in comoarable contracts. 

As all e~pirical data came frcm the ct~m~cal ino~str~ s fiel~l'. 1~ 
is ~elieved that this ~av of obtaining f 1gu~e~ ma. oro~1de a 
certlin orientation for the registr1es. The arri1ed ~ec1an fi;ures 
a r e: f a r l a r g e ::i r o j e ct 0 • 0 2 p ~ r c er, L f or :n e d aim s i : e pro j.?: ': ::i. ; : 

per cent 3nd for s~al! project 1.71 cer cent ~~.c~ reans that 1 a• l 
million dollar cf l~rge scaie ?ro:a:ts. tni c~;: ~' en~:ne~r~~; a~; 
tE"c"1:1ii:al a;;~=~ar:ce w~li a.1T1c1.Jr:~ ti: 2·~,: ·:c·ll:crs, ;~: . 



- 5 -

If similar calculation can be 1ade out oi sign1f 1:antiv lar~:r 
amount of past projects. thev should enable the registries t~ 

:stablish such !:lench11arks •or different industr1al sect:Jrs. as~ '-. 
to the cost of engineering 1n relation to the size cf the pr~:ect. 

The :a.lected date provided also an interesting :orreiat1or. oet~==~ 
tne ~: .. e of the oroJect and t:-.e c:st of er:ginee"1r:g. also 1n this . 
;;ensm'hev mav orient the reg1st!'"v's work into the area of small -t-.r..t ·'· 
proJects, where the cost of engineering is relatively hign~ hence 
it may require more attention. 

Much more complex task is expected b; the registrv when it p~\S a 
greater attention to the effect of contractual ccnditions of 
engineering agreements on the overall imple~entation and 
perfor1ance of the project. 

The GUality, scope, and tiaely delivery of the ~erforling of 
consultancy and eng1r.~ering services may have orcfo~nd effect on 
the overall perfor1ance of the prcject and t~ere•ore it is 
suggested that nonwithstanning the importance oi ~av~ent as sue:. 
~he nature, sc~pe, duties and respons1~1liti~s cf engineers anc 
consultants are looked into verv carefully. 

The registry in the process of "breakdown" of those 
responsibilities will in effect disaqgregate the engineering or 
consultancy ?i~kage, thus gaining valudOle ~nsig~t into their 
performance, with the possibility of gradLal re:~a=~~ent c' ~~ .. ~i;n 
parties by do~est~c e\oertise. In t~:~ sense it ia tnerefcre 
suggested that for~al payment evaluation is, if possible, fcl!owed 
bv detailed "breakdown" of the lndiv:dual contra:ts. 



- i:: -

Overv1eN of 9isic Co•por.ents and Foras of Contricting of 
~GQlQf!~lQq_!~Q-~2Q!Yl!!Q£t_~Qt~------------------------

In orinc1~le. the eng1neer1ng and consultancv services for eac~ 

oroject mav regard one or all of the tvp1cal stages: the 
oopart~nlti stage. tne feas1Jil1tv ;tage anj t~e i•ple•entat~on 

staqe. '~e fo:lowing activ:t1es may be carried out in these sta;e~: 

Ooportunity stage 

Survey of existing econo•ic factors 
Survey of industrial activities that develooej under sim1lar 
conditions in other countries 
Projections of economic structure 
Analysis of the technical-economic potentials of specific 
incustrial branches 
Regional plan 
The opportunity study summarizing results and conclusions cf 
the individual surveys and pro;ections 

Feasibility stage 

Market study 
Technological require•ent study 
Financial study <capital structure, source of iundsl 
Regional econo•ic study 
Locatic.n study 
-iming alternatives 
~01prehensive feasib1litv report 
Preparation of post-invest~ent audit report, i.e. the fir.al 
analysis cf actual cost and production data as compared with 
;>lanned date 

r~plementation stage 

Preparation of the i1ple~entation program'e 
Preparation of general layout and design 
Cost estuates 
Est1~ate cf time necessarv for project i~~lementaticn 
Detailed engineering of proJect, inc!~ding preparation of 
designs, specification and contract documents 
Tendering for ~~chi~ery and construction work 
Supervis~on of the execution of the project, reception and 
commissioning of the plant and its operation for an int1al 
pericd 

Within th1s scope of the i~plementation stage, one may identifi the 
so-called project exec~tion phase and operational phase with the 
followi~g maJor activ:~ies covered in engineeriig or consultancy 
agreem~nt: 

:rJJ~:t engineer~ng ·:is1: arc de:a1!ej en~tneer1~g. 
proj~:: en;ineer1n?: argani:ation a~d maiage]ent, lnf:rmat1Jr 
S·;st~;r:;:;: 
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procure•ent sucervision 
construction superv~sion 
installation and start-up supervision (including 
personnel train1~g> 

techni:al and tanage•ent trouble-shoorting 
Quality control and •ainte~ance syste•s 
i~prove•ent of operating efficiency 
ouality control and •aintenance syste•s 
product design and product develop•ent 
set-up management infor•ation systems 
e~pansion program1es. 

The activities described under various implementation stage: may be 
partially perfor•ed either by the investor !owner! or by employed 
consultant whose services aay be classified in general ter•s as 
follows: 

a. Design and engineering services. Design and engineering 
services are the "classical" consulting services for the 
establishment of an industrial plant and may include 
opportunity and feasibility studie$, plant design, 
preparation of tender docu1ents for equip•ent and civil 
engineering, evaluation of bids, supervision cf erection 
and start-up as well as assistarice in the initial 
operation; 

b. Technological services. 1echr.ological services are 
concerned with the exploration and examination of natural 
resourcts an~ ra• saterials, evaluation and improvement 
of production ~ethods, establishment of industrial plant 
~eg~lations and :odes, includin~ construction standards 
and safety facilities. 

c. Econo1ic services. The econo1ic services of consultants 
may cover surveys of specific :ndustries, formwlat:c~ =' 
investment opportunities, proJect analises and 
identification of sources of linancing; 

d. Management services. Management services include the 
review and evaluation of tht objectives and goals of a 
particular project, 1anage1ent surveys, production 
planning and control schemes ~t the plant level, 
management and personnel planning and electronic data 
processing; 

e. Tra1ning proqra11es. Consultants freQuentlv train the 
local labour force so that tne latter mav take over and 
oeprate the plant when the consultants' assignments are 
completed. The consultants may set up and administer the 
iocal training centre$ ~nd in-pla~t training pfogrammes 
f~r engineers and technicians and give advice on 
along-term training plan: 
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f. Coordination services. Coord1nat1on services include 
bringing together the various functions involved 1n 
aproject-financial, •anagerial, •arketing and technical 
functions. 

Though it is very d1ff1cult to aake a clear cut d1st1nction betwee~ 
engineering and consultancy, it is generally understood that the 
latter co~prises pre-investaent phase as •ell as a~ advisory 
serv.ce rendered during project execution an~ operational stage. 
On the other hand, the engineerin~ is principallv carried out in 
the for• of drawings, ~Psigns, calculations, spec1ficat1ons 
perforaed at the ti•e of pre-investaent and throughout the projec: 
~xecution phase. 

The technical assistance is generally meant to cover the services 
re~dered in connection with the actual transfer of technology. In 
average, technical assistance is usually given by the supplier of 
technology or general contractors and not by E + C supplier, this 
type of arrange•ent is usually kept separate f~om E + C contracts. 

Finally, with the advent of the broad applicatiun cf mini and 
personal :omputers, one may add a new type of activity orovided by 
the consultants and that is agree1ents for the supply of the 
coeputer software and in the for• of custcm •ade or standard 
software. 

For the purpose of maintaining of overall claritv among var1e~1 o' 
engineering and consultancy arrangements, the fcl!:~in~ i~ t~e 
basic divisions from the point of view of the tecn1olog1cal content 
of the individual proJect: 

a, Engineering contract sensu str1cto, that is pr~vision of 
basic and detailed engineering for the project 

bl Auxiliary engineering services provided during pr~Ject 
imple•entation that is procure1ent, construction, 
installation, erection and start up. 

cl technical service related to either pre-investment or 
operational phases of the given project. 

Each of the above "categories" developed specific contractual and 
pricing methods, and its technical significance is also different. 

The technology registries are therefore urged to take a different 
approach to such agreements on account of varying technological 
input Qf each of those agreements. 

In order to provide the registry with co~prehensive characteristics 
of various engineering ~ervices, the following comprehensive 
glossary of terms ii proposed: 

In the preparatio~ of contracts, cons1Ceratle 1mportdnce should be 
attach~~ to the meanings of the concepts pr~sented ~itn the a1~ ~t 

defining thim and breaking them down as effectively as pcss:Dle. 
To these activities in the field of engineering a~d design, there 
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correspond clear-cut stages in the execution of i oroJect. 
Accordingly, they •ay be eisily quantified in terms both of 
nationa! and foreign currency and also the nu•ber of •an-h~~rs 

ex~ended on the• bv an engineering consultant} f 1r ... 

This essentially includes both conceptual and process engineer1ng. 
It is obvious that these last t•o for•s of engineering are bot~ 
"basic" in the sense that they are prerequisites for progress in 
the re•aining areas of a project; naaely, detailed engineering, the 
purchase of equipaent, its asseably and installation and finally 
the actual start-up of the facility. 

This defines the group of physico-che•ical operations which make it 
possible to achieve the objective of transfor•ing the raw 1aterial 
into the desired products. It also identified the liquid and 
gaseous flows which make up this process, and quantifies their mass 
and ther~al changes. Siailarly, it deter1ines and confirms the 
basic design, the conditions and characteristics of the soil in the 
area where the plant is to be erected ind the safety factors which 
are to be observed. It selects the alternative co•binations of raw 
materials and the alternative coabinations of plants and 
processes. It establishes the type of process macro-units, 
selecting and defining the operational layout. It is invol~ed in 
setting up pilot-plant installaticn, carrying out field tests a~c 

the preparation of laboratory analyses. 

T + C: 
! - - specif~c products include, among others: 

(al The mater · .s and therul balance of a process: 

\b) The ther1odynar.ic and empiric correlations, equations, and 
factors which help deter1ine the dimensions of equipment (e.g. 
the enthalph-teaperature correlations of a liquid flow>; 

lcl Occasionally, more fundamental products such as the indicatlo~ 
of the quantitative, kinetic behaviour of a chemical reactior 
when selecting the di1ensions of a reactor. 

This establishes the characteristics of all of the equipment and 
facilities required for the performance of the physico-chemical 
operations of a plant. 

The following art among the products of process engineering: 

(a) Acquisition of information pertinent to the design of the 
process; 

lb) Specification of raw materials, finished prod~cts. and 
by-products, including their commercial characteristics: 
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<c> :~ecific1tion of th• 1uxili1ry che•itil products required by 
the proc•ss, ind 1lso the c1t1lysts ind intereedi1te products: 

<d> Design of •ethods for the eli•ination of noise; 

(e) Description of the interrelationships betwee~ d1ffe~ent 
processing units; 

(f) Design 1nd choice of size of the basic equio1ent units ma~:ng 
up a process syste• (e.g. furnaces, reactors, vessels, 
he1t-exch1ngers etc.>; 

<g> Dete~•ination of the personnel requirea for the operation o+ 
the plant; 

lh) Determinatio~ of the kinds of control systems and the extent 
of their auto~ation; 

(il Determination of the laboratory techniques and analyses to be 
used with raw materials, products of the process and 
intermediate products; 

(j) Deter~ination, in the light of the particular features of the 
process, cf the safety requirements for personnel and 
equipaent; 

Ck> Identification of the sources of pollution in the process ~nd 
their treatment; 

11> Establish~ent of operational guidelines, including a 
description of the process ind its variables, emergencv 
procedures and procedures for the nor•1l starting and stopping 
of the unit, to serve as a basis for t~e preparation in fi~ai 
form, during the detailed engineering phase. of tne 
plant-operating 1anuals. 

The tools used in process engineering are the following: 

Block diagram. Block diagra•s show the interrelationships between 
the process •aero-units and their principal load and product 
flows. Occasionally these diagra1s also illustrate the basic 
physico-chemical operations that occur within a particular process 
unit. They art normally used in integrated production complexes, 
such as refineries and oetroche~ical plants. 

Flag diagram ioperational>. This kind of diagra~ represents the 
basic behaviour of the ~ain liquid and gaseous flows within the 
plant. The flag indicates the numerical value of the flow, the 
te1ptr1tur1, pressure, or any other important parameter. Flag 
diagrams are used to record operating conditions in special field 
tests. 

Process-flow diagram. The process-flow diagram presents figures 
already detertined by the principal designer of the process or 
associated with tht contractual guarantees cove~1ng the process. 
It may also give alternative figures for two or more modes of 
operation (e.g., a nigher and lower densitf level or a :.ore and 
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less ther•ally de•anding operation>. The process-flow diagra• 
differs fro• the flag diagra• only in operational teras. 

Tubing and instru•entation diagram. This diagraa grovides a 
graphic representation of the pr1nc1pal and secondarv process ~l~w: 
associated with the equ1paent units aaking uc the ~lant. A•ong 
other things, this d119ra1 

Indicates in deta1i the associated instruaentation 
Indicates the shut position of the control valves in the event cf a 
aalfunction involvin9 the Marking •ediu• 
Indicates the insulation require1ents for vessels, piping and other 

equ i ~ r~ent i te1s .>·; 
Identifies the eql'.ipment units in alphanumeric: fo .. 111 

Indicates the diameter and calibre of tubing, valves, and 
accessories along Mith their r.aterial and any special installation 
requirements <e.g. 1ini1um required distances> 
Presents operational danger signals 
Indicates the tubing and equipment used in start-up, shut-down ard 
em~rgency procedures 

The purpose of the tubing and instrumentation diagram is to presen: 
a graphic vieM of the elements co1posing the process engineering of 
a plant. 

Equipment-layout diagram. This kind of di~gra~. whicn is in ef'ec: 
a floor plan of the plant, indicates the relative position of the 
equip~ent units, the distances and differences !G level between 
them, and the space available for equipment maintenance. In 
addition, it shows the disposition of the work benches, the pipe 
runs, and the location of the safety and fire-prevention equipment. 

The task of detailed engineering is to work up the basic 
specifications of the elements in a plant and to interpret and 
restate in ~ore specific language the characteristics which are the 
concer~ of mechanical, electrical, instrumentation, civil ana 
industrial engineering. In turn, each of these special areas nas 
the following role within the overall context of detailed 
engineering. 

Determines critical flow levels and overload (pressure and 
temperature> effects. 

Describes the safety features required and specifies in detail (for 
their purchase> the fire-prevention syst11. 

Specifies, on the basis of a service balance-sheet, the c:onsumpt1on 
and production of ba~ic services in accordance with the ecu1pment 
to be installed !which it also soec1f1es1 and shares respons1b1li:i 
for guaranteeing basic services. 
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Confir1s the basic 11tallurgical characteristi:s of the equip1ent, 
proposing alternative 1etallurgical techniques •htn required and 
the sa•e for instrumentation. 

Specifies the internal coatings reauired to :01bat corrosion 

Is substantiallv involved in the cesign and j1mension1ng of all t~e 
pipe sy~tems. valves and instruments of tie olant. 

Specifies the operating and safety condit1ons of the electrical 
equip11ent 

Sets the nor~al and maxi1um electrical loads and accordinglv, the 
power to be ~nstalled. 

Specifies the power systems for lighting, control and critical 
operations. 

Verifies and determines the operating conditions of the instruments. 

Specifies the characteristics of the instruments to be installed 
!reset, proportional, pneumatic, electronic etc.> 

designs and calculates valves and sensors 

Specifies the characteristics of cut-off valves <1anual and 
automaticl along •ith thelocation of alar1 svste11s. 

Advises on tne location of instruments on ecuioment units or 
control panels 

Prepares the preliminary plan for the general location and 
distribution of the plants, including roads and social 
infrastructure. 

Deter1ines the acceptable factors of differential settling 
<subsidence) 

De;cribes equipment and structures subject to vibration, buckling 
or special stresses 

Specifies the hydraulics of the auxiliary strvicts and also drains, 
sewer syste1s and industrial services. 
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It is necessary to keep in 1ind that there is a great variety of 
for1s of re1uneration for E + C services as a result of the 
existence of variety of contractual for1s. nature of concluded 
agreeaents, and scope of services provided. 

The choice of t~e 1ost convenient 1ethod of payments and type of 
the contract shall depend on the project nature and its 
characteristics, relative bargaining positions cf parties, and 
nature of services contracted. 

For the purpose of the clarity. the following are characteristics 
of the major pricing methods that may occur in E + C cor.tractsll. 

1.1 Fee based on a percentage of net construction cost 

Under this method the fee for engineering is expressed as a 
percentage of the net construction cost. Generally this percentage 
ranges from 2<to<1S<per<cent, depending on the size of the project 
and its complexity in the technical and engineering sense. This 
type of contract ha~ the advantage that the clie~t pays and the 
supplier of services receives compensation in direct proportion to 
the work perfor1ed. This l!thod is also convenient for the 
evaluation of payments as it allows comparisons with s11ilar 
projects executed in the past. The principle disadvantage is that 
the client does not know the exact cost of the engineering work 
~hen he signs the contract, and therefore does net know the extent 
of his obligations. It may also happen that the supplier 
deliberately inflates the cost of work in order to increase his own 

/ fee proportionately, 

!.: 'Lump-sum fee based on a percentage of the estimated construction 
:ost 

The E+C fee may oe arrived at on tie basis of a percentage of the 
estimated construction cost, which is then considered to be an 
unchangeable lump-sum, irrespective of variations between the actual and 
estimated constructon costs. This form of contract has the advantage 
that the cost of engineering work is known definitely in advance. Its 
disadvantage, however, is that errors in the esti1ated cost are reflected 
in the E+C fee. Furthermore, each change order on the construction 
contract indicates the necessity for a corresponding change in the E+C 
contract. 

1.3 Cost plus fixed fee 

Under the preceding types of contract the fee covers the supol1er s 
nor~al costs and operating expenses connected with the work and his 
profit. The cost-plus-fixed-fee type of contract provides a fee for 
prof1t only, since all engineering costs of the pr~Ject, including 

1/ Based on "Payments in engineering and consultancy agreements", 10th 
TIES meeting, Cairo, S-13 Dectmber 198~. 
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overhead expenses, ire reiabursed by the client. The fee is based on the 
esti•ated constructan cost and re•ains fixed, regardless of any variation 
betNeen the estimated and actual costs. This type of contract has aany 
disadvantages when the scope of E+C services cannot be accurately 
determined in advance, as in the case of alteration Nork and proJects. 
The disadvantages lie in the aultipl1ctty of accounting records necessary 
to determine the supplier's true costs and in the difficulty in 
segregating costs Nhen •ore than one project is being siaultaneously 
handled by the E+C fir•. 

1.4 Cost plus fixed fee Mith a guar1nteed ceiling 

Under this for• of contract the supplier is reimbursed for the 
actual costs of work performed provided that the total amount does not 
exceed the maximum limit established in the contract. If this should 
occur the supplier is held responsible for the excess and receives no 
compensation over the guaranteed ceiling cDst. As compared with the 
ordinary cost-plus types of contracts, this form removes some of the 
uncertainties concerning the total cost to the client. As compared to 
the lump-sum type of contract, it has the advantage that the client 
~eceives the benefit of the saving if the actual cost of the work should 
be less than that estimated whe the contract was signed. 

.., .. 
: • 1 

In certain circumstances, usually when engineering co1pany will 
provide only detailed engineering, supplier will establish a fixed 
fee <lumpsu1> for the carried wnrk. From the point of view of 
recipient company, such method may be found useful in this sense 
that he knows in advance his expenditure, while fro1 the end of 
engineering co1pany particularly in case of providing given 
detailed engineering for the first ti1e, the engineering co1pany 
may under esti1ate or over estimate his fixed fee • 

Personnel fees based on a ti1e rate 

This is the most typical form of pay•ent in consultancy 
agreements. The fee is based on the time devoted by the consultant of 
services for tht client. Under this arrange1ent 1 tariff providing for 
monthly, weekly, daily or hourly rates is established for each category 
of personnel. When the exttnt of such services cannot be accurately 
determined in advance, a 1ini1u1 retainer is usually provided to cover 
the availability of the consultant whether ht is called on for services 
or not. The 1ajor advantage of this pricing method lies in the 
simplicity of its application. However the ti1e rat11 do not provide 

I 

sufficient incentives for the effective perfor1ance of tht consultancy 
I 

work which should be oriented ~owards reaching planned objectives. 
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:.2 Lu1p-su• 

This •ethod of pr1c1ng is frequently used in investigations and 
studies when the scope of ass1gn•ents to be undertaken, as well as the 
1uration of services, can be clearly and full defined. The parties Nhicn 
apply this aethod decide on a lu1p-sua in consideration of the 
:onsultant's total obligations, N1th expenses either included or net 
included. It shall be pointed out however that tiae rates are frequently 
used in arriving at the luap sum 1n the course of preparing bids and 
negotiating contracts. 

3.1 Broader scope contracts 

The broader scope contracts, like turnkey contracts, cover a full 
range of services leading to ~he i1plementation of an industrial 
project. Usually a project is executed on behalf of the investor by the 
contractor, with varying degrees of participation by domestic entities. 

Since the total value of the E+C services does not as a rule exceed 
lO<per<cent of the total cost of the project, they are normally 
coapensated for under the pricing for•ulae used in a broader scope 
contract. Without going into details we may distinguish between lump-sum 
and cost reimbursable payment arrangements. fl Under the lump-sum r.ethod 
the payaents for E+C services may not even be specified separately. 
Under the second •ethod, they appear in the cost specifications presented 
by the supplier cf services to the client for the purpose of their 
rei1burse1ent by the same. 

3.2 Coapensation for auxiliary consultancy services in licensing and 
technical assistanct contracts 

Consultancy services are often indi~~~nsable for the effective 
transmission of technology provided under, ~or exa•ple, licensing 
agreements. As to the compensation for such services, two princioal 
approaches may be identified. Under the first one it is generally 
assumed that such services are fully covered by the basic pay1ent 
formulae stipulated in the contract, i.e. luap-sum, royalty or a 
combination of both. Alternatively, the contract may contain provisions 
for additional re1un1ration for consultancy services following the 
principle of the cost-rei1bursable method. In the latter case the 
question of adequate definition of cost is of crucial importance and we 
shall deal with this question in the next sections. 

2/ For More detailed analysis of pay~ents for the supoly of eng1rleer1ng 
and construction of industrial plants see "Tec~nology Payments", UNIDD 
iforthco~ingl. 
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The key issue in the course of contract evaluation, negotiation and 
approval is the definition of Mfair" price for the goods and services 
a'fered by the supplier. With respect to E+C services this proble1 •av 
~e resolved while looking into various cost eleaents as5oc1ated ~ith the 
·endering of such services from the client's perspective. Below we sha:l 
:onsider following cast ele1ents associated with the international 
rendering of E+C services: 

personnel fees 
s~bsistance allo"ances 
travel expenditures 
other out-of-pccket expenses 

Fer the sake of simµlicity we have neglected the 1aterial component 
in the present analysis (use of equipment, materials, etc.l in view of 
the fact that E+C is predominantly viewed as an intellectual service. 

4. l Personnel costs 

Personnel costs are si•ply expressed in the form of hourly, weeklv 
or monthly rates. Ho"ever in order to arrive at such rates it is 
necessary to consider the following sub-ele•ents: 

direct payroll cost 

indirect overhead cost 

net fee or profit. 

The direct payroll cost 1ay in principle be deter1ined by taking 
the sclary levels of the various categories of personnel. It should be 
borne in •ind that the saiary levels for the ti1e spent on foreign 
assignments are usually higher <on the average 50<to<lOO<per<centl than 
those applied in the ho•e country. Indirect overhead costs cover social 
security, taxes, insurance, annual bonuses and incentive payments, 
holiday and severance pay as well as the general administrative expenses 
to the extent that these are not included as a direct cost. The overheao 
expenses are usually calculated as a percentage of the direct payroll 
cost and vary frolft 50<to<lOO<per<cent and in some instances even 7?"'7?""9r. 1 cah~.-: >-.~ 
For exa•ple in Poland those cost will be in the average level of bb7., 
while in other countries, particularly western Europe in the range of 
even up to 1207.. 

The net fee represents the profit to the supplier of services. The 
E+C fires generally calculate the net fee 1s a percentage of the direct 
payroll plus overhead costs <bet"een 25<and<50<per<centl. If such 
services are rendered by the manufacturing firm the "lest" value added 
serves as a basis for calculating the fee. 
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4.2 Travel, subsistence and other out-of-pocket experses 

I~ internation1l contracts these ele•ents •ay constitute a 
substantial share of the total cost of E+C services. T~e first 1nd 
second elements are self-explanatorv, whereas the third one covers such 
iteas as visas, co••unicat1ons, pri~t1n9 of the recorts. etc. 

s. Irr!_£QG£!Qt_Qf_t~!_:fYll_£2!t:_fQ[_;!~-~!t~~£!~_ya~!t_~iff!c!Gt_ 
£Q~lt!~t_t~Q@!_!Q~_Qt~£i~;-~!!hQ~~ 

In principle all the cost elements mentioned above should be 
considered in order to arrive at the "full cost" for E+C services. 
However, there are essential differences in calculating the cost Jnder 
different contractual arrangements and pricing •ethods. 

Let us take personnel costs as a useful exaeple. In the broader 
scope cost-reimbursable contracts whether weekly or monthly rates! also 
cover the profit to the supplier of services. On the oth!r hand, under 
the "cost plus fee" formulae t~e personnel r~st used for :alculation 
should exclude the profit component as the latter is added percentagewise 
over and above the cost. 

The personnel costs for consulting under transfer of technology 
agreements can be interpreted in a different way. It shall be assumed 
that these services are covered by the basic pricing fo~•ulae Croyaltv, 
lump-sum> and the client reimburses only those additional costs which are 
directly linked to their provision. An alternat1~e approach. obviously 
preferred by the suppliers, require~ t~e remuneration of ~onsultancy 

services to be made secarately from t~chnology payments. 

Even such standard cost elements as subsistence allowances ought to 
be carefully screened as to whether they are applicable to a given 
category of contract and pricing method. For exa1ple. clients often 
provide free housing for their expatriate oersonnel and under these 
circuastances it is clear that subsistence allowances should be adJusted 
accordingly. 

The adequate for1ulation and interpretatio~ of the "full costu 
formulae used in a given contract has to be seen as the crucial aspect 
for contract evaluation as it 1ay contr1bute to the elimination of 
repetitive remuneration of so1e cost ele1ents which may result in 
excessive pay1ents for E+C services. 
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The schedule of payaent •ithin E + C contracts waries fro• one kind 
of contract to another. Ho•ever, Ne aay dist1~guish the following 
oasic schedules. 

In case of provisions of the detailed eng!~eering the usus! 
patterns of payment will be as follows: 

5 - 15~ 
85 - 707. 

up-front fee or advsnce payments. 
according to agreeo schedule basea upon delivery of 
docuaentation. 

10 - 15: retention •oney paid after acceptance of the 
plant/or job by the investor. 

These are either expressed in teras of •or,thly or dailv rate 
and usually are paid 807. in advance wit~ the rest settled 
after performace of a specific job. 

In certain circuastances lOOI of •onthly/daily rate can be 
paid directly to the consulting/engineering co•pany. 

The so-called ~ut-of-pocket expenses are usually settled 
periodically for exa1ple, once a week or once a •onth on a 
basis of state•ent of expenses or bills subaitted by the 
expatriate personnel. 

The cost of acco••odation is either paid directly by the 
investor according to the agreed standard accoa•odation or in 
certain c1rcusstances by the expatriate personnel. 

As regard to pre-payment of travel expenses here again either 
way mav be used and depends on specific arrangements between 
investor and engineering or consultancy companv. 

These fees 1ay be based either on luapsu1 or daily fixtd fee 
and the schedule will in principle, include certain a•ount up 
to 257. of retention 1oney paid upon acceptance of the report 
or job carried by the consultants or results achieved in view 
of his/theirs recom1endations. 

The bulk of pay11nts is usually paid at the 1011nt of 
deliverv, someti1es spread over a period of tilt depending on 
the nature of the tasks performed or ti1e required to carry 
out those tasks. 
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v. In!-~9!}!9!!i!i!!_gf_P!!t99r!9t!!2n_gf_~ng!n!!r1ngL~9n!Y!!tn~t
fi~~i9! 

The issue of ~isagre91t1on of technology packages is considered 
often as very crucial for the attaining by develocing countries of 
relative technolc~~cal independent~. 

It is considera!:ng that t~e ability of disaggregation of such 
packages •nd enables t~e receiving party to gain insight into 
•working• of technol09y and eli•inate so•e if not all of following 
negative effects: 

solution inappropriate to the characterist!cs of the economic 
de~elc~aent 

extre1ely high cost 

lia1ted possibilities of choosing between different solutions 
and alternatives 

the supplanting of local production 

the under utilization of local scientific and technological 
resources 

political and econo•ical decisions, conditions by 
technological solutions imposed fro1 the outside 

1any unsatisfied needs because of the inadequency of t~~ 
i~ported (in package fora) technological solutions. 

UNIDO Secretariat dealt fairly extensive with the issue of 
disagregation of technology packages in various sectors and as a 
result of those activities jointly •ith JUNAC published extensive 
document entitled •Basic technological disagregation •odele-the 
petro-che•ical industry, JD/202•. 

While the BTOM !Basic Technological Disaggregations "odel> provides 
for conprehensive disaggregation of iaple1entation stage of a 
turnkey petro-chemical project, for the purpose cf the present 
paper we will use only the portions applicable to E + C contracts 
referring the technology rtgistrits to the basic docuaent as a need 
arises. 

It is fu~ther suggested, that •hilt present vitws as to use of BTDM 
for E + C contracts apply fully to the petro-che~ical industry, yet 
per analogia• exercises should produce •ethodology applicable to 
other industrial sectors. 

The choice of iaplementation stage of the project was based on the 
intensity of the project development and greatest use cf the 
technology throughout all of tht project. 

Disaggregat1on of imple1entat1on phase shall rtsult into following 
stages: 
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al studies for i•pleaentation phase 
bl choice of process technology 
cl basic engineering 
d' detailed engineering 
el purchasing services 
'l const~uction and asse~~lv 

gl acceptance and start-up 

Fro• the point of vie• of the technology registries - and the 
investor - the basic criteria for disaggregation Nill be to decide 
Nhich activities could be done locally and •hich by use of foreign 
contra.: tors. 

UNIDO publication aentioned above provides co•prehensive man-work 
for the use of BTDM which is not reproduced here and Nhich should 
enable the registry to carry out its disaggregation work. 

In order however, to ~familiarize technology registries with the 
fores which can be used fo~ detailed disaggregation of E + C 
contract, the following forms are reproduced in the Annex 1 to the 
~resent paper, corresponding to the above ~2.1:.i~JJJ-=;..disaggregation 
c+ tt~f imp! e111enta~ai n seven stage!) 

It should be also aentioned that though disaggregation is valid and 
desired concept, yet 1t •ay under circu111stances create problems to 
the recipient coapany in ter1s of scope of guarantees provided by 
th~ supplier of technology or by engineering company. 

It has been proven over and over again that technology/ turnkev/ 
engineering suppliers tend to limit their guarantees and the 
responsibility in proportions to the depth of the disaggregation of 
the package. 

:>-" 

The idea of solution would be nat~ily to work out this /<-. 
disaggregation jointly with E + C contractors, thus fully retaining 
their responsibilities and guarantees. 

A.C. 
As such situations- though occ:uring - lk!" not always ~possible a 
careful balance should be achie~ed between the depth of 
disaggregation and scope of guarantees secured. 

In these countries where strong engintering do1estic sources are 
available, and basic industrial structures do exist, it is possible 
to carry out full fledged disaggregation of such packages, where 
however lack of professional skills is co11on, disaggregation 
should be carried out carefully, li1ited to ctrtain ele1ents only 
as to not afftct the balance between •brtaking down• of the package 
and scope of guarantees required. 



- 21-

One 1ore thought should be also spelled out in this connection and 
that is the relation bet•een the price of the package and the 
degree of disaggregation. 

Available data suggest that bv disaggregation the pao:age (tto, t&.Hi.v 
technological package sensu stricio or E + ~ pac~agel. one •ay 
c~nsiderablv lower the cost \at least in terms of saving foreign 
e~changei en account of some of ~ervices being e~ecuted by local 
co1panies. 

The e1piri:al data collected from among TIES •embers relate in 
principle, to the following types of fees in E + C contracts: 

cost of personnel fees 
cost of various engineering services, though available onlv in 
aggregahd form. 

Out of available data it was possible to rigure that in 1985 the 
average personnel daily fees were as follows: 

a) under-graduate or inexperienced junior graduate personnel 

bl 

c) 

usually doing erection jobs US$231 

graduated technical personnel supervisi.,, 
erection and start-up 

senior engineers US:S4t: 1 

The arrived above figures represented the total cost to the 
investors Crei1burse1ent of salaries of expatriate personnel, cost 
of social security, overhead and pro4it) e~cludi~g in most cases 
the cost of accoa1odation and out-of-pocket expenses (if any>. 

The above data collected from the chemical proJec~ iMplemented in 
Portugal should be supple1ented by data from other countries where 
they were available. 

In Philippines (services related to modernization of cement planti 
the corresponding daily fees were as follows: 

junior engi netr 
supervising 1ngineer 
senior engineer 

USf337 
USS378 
USf453 

Data available fro1 Nigeria <v1rious steel projects> offer on 
average daily fees ranging froa USt327 up to USf862 in case of 
suppliers fro1 Nest Ger1any and between USflB~-315 in case of the 
suppliers fro1 USSR. 

In case of PRC txpatriatt personnel supervising a plant erection 
was paid on avtrage daily ftt of USS315. From the same country an 
interesting data wtre collected as to the spec1fic tvpe of 
consultancy fees and na1ely: 

'• 
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softwire engineer uste,soo • 1onth 
hirdNare engineer USfB,100 a 1onth 
processing supervisor USfl0,06S per •onth 
seis•ologist USf9,500 per 1onth 
surveyor <geology> USt8.400 per 1onth 
driller (skilled worker) US$8.400 per 1onth 

The abov~ rates •ay be used for co•parable studv bv the evaluation 
Nork by the registrv. 

In the "Che1ical Engineering• issue of Aoril 1985 results of the 
survev of che1ical engineers salaries in USA were published. It 
was found that while aedian annual salary in 1983 was USS40,000 
<USt41,000 fer een and JSS29,825 for wo•en>, they have grown to 
USS41,000 in 1984 !US$42 1 500 for men and US$30,930 for woeen1. It 
•as also possible to found out that the peak salaries are achieved 
by the professionals with 20-28 years of experien:es. 

By comparison the data from the "Chemical Engineering• study with 
the daily fees survey available from Portugal, one can make an 
esti~ation of the overhead and level of profit made ~Y tr:e 
suppliers for the services cost of expatriate staff. 

The saae article reviewed and rated the ~edian salary !supervisor 
and non-supervisor positions> in 1984 in different industrial 
sectors. The table is reproduced below. 

Petroleurr 
R + 0 
Co1puter 
Design consultanct 
+ engineering 
Electronic equipaent 
Aerospace 
Che11ical 
Metil industries 
Electric equi punt 

Median ~edian 

Supervisor 
--~!lU:.L_ 

61,850 
52,4')0 
50,800 
49,550 

48,11)0 
47,900 
47,800 
44 '550 
43,950 

non
~~2!r!i~Qr_!!l!rl 

37,600 
40,950 
35,600 
~5,400 

33,100 
35,250 
36' 7')0 
32' l 00 
32,200 

Mechanical industries 41'650 30' 150 
Constructions 40,150 29,750 

Source: Chui cal Engineering/April 1985 p. 10'.2 

Supe!'"v1sor 
differentiated 

__ 2!r~!'ll!U __ 

85 
28 
43 
40 

45 
36 
31 
39 
37 
38 

All presented factual data 1ay assist in evaluation of reasonable 
personnel f111 and aay assist in assessaent of net affect of 
disaggregation of E + C package into varying services. 

Tht eapirical d1ta available at UNIDO on the cost of 1ngineering 
<excluding personnel cost> are 1ucn more scarse and !'"elate only to 
19 cases in che1ical field. Basic finding; are reproduced in the 
folloN1ng table: 

' 
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r Value of I 
" 

E + C services in i. to total value of project 
Description the project Size 

- - - - - - - - - - - US$ Mln. Licence Basic Technical Training Licence + Total 
Engineertn~ Assistance Basic 

F.nglnt>ering 
---- ----------------~ 

... - ------- - - ------------ ----- --·----------- - -·-. 

Chemical and 
metall~kal 359.2 L 0.45 3.3 l.5 0.10 3.75 5.35 
complex 

--------- --------- ·----·-··-· ______ J_ -------- -------· 

.I 



~· - . ..------...-

I) 
TnputR (::ts rAtio to project investment) r 

[ 

Investment 
Stze 

Llrense 
CPnrr., I ell's•· r I pt lc>n 

va 11H' \ISO 'R ') 
( ln mln. nl llSTl) 

~-- ----- '----------------+----+--
1 Chemical-metal lurglcal complex 

I 

' 
I 

Non-ferrous mc.•t;ll smelter 
and refint>ry 

I ri•n and pur If frat Ion (with 
recovery flf Nf1•rrous metals 
and pe 11 rt Jz in~ 

359.2 J. 
-----------1r-· 

L 
----

I. 
135.22) 

- -

122.2 T. 

... -- - - .. -----· ------ - ------- - --+-------· .. 

I 0.45 

1.6 

2.4 
- -- . ·- - . ~---

0,8 

AA~~i RMlk ra n ng 
en_g__. _ t_nnc_e 

I 3.3 I 1.5 l 0 .10 

1.8 1.4 0.3 
---

1. 5 1.4 0.3 
--·--·----- -·-- .. --- - ·-~ -- --- . 

3.5 1.8 0.2 

-------
I Nitrogen-hased fertilizer unit 191. 9 L I 3.0 1.5/2.0 
·- ~ ~ 

Two (inorgamic acid) chemical 
plants, gas type, with heat 

18.0 M I 0.8 I 3. ') I 4.A I -

-----~----
1.f cense+ T 1 ota _e_sJ.c_c 

' 

I 3.75 I S.35 
I 

t 
3.4 I 5.1 
- --

1.9 5.,, 
----- - ---- . . - ·-- ---- --

4.3 fi. 3 

··-· --------
3.0 5/4.5 

I 4.7 Q,5 

- -recovery of-s-im-tlar- c-apacity 
but in two different sites 

'---- - - ...,___ 

M I 0.4 I 3.2 I 3.2 l - I 3.6 I 6,8 
of the same country 

20.s 

- -

I 
Rewamping and process 
modif Acat ion in a nitrogen based I 9.8 I M I 1.5 I 3. fl I fl. 2 

~ ... 
fertilte'T" plant 

5.1 I I. 3 

---- -
Orgallfc Intermediates _ _! lfo.4 I M I 2.7 I 10.0 llncluded in 

- ------ ---· general provision 12.7 12. 7 

I 
NF Metal recovery + I 35.1 l M l 3.5 I 1.8 ' Electro deposition - 3 •. 5 S.J 

t- ·----- ··-----· 

I Heavy (inorganic acid) I 17.2 I M I 4,0 I 2.7 
I chemical plant 4.0 I- "·7 

5.5 7.5 
------· 

- L--~·9 
0.8 --t -·---·-

I :~'>y~-, et ic !_I h-;r ;'.I ~~~-·""'~P in•_:lt-----~--2 2-.-.-- ---~---- _ ----,--5. 5 j_ ____ ]2 ._o ____ ,._ ___ -+-

M i nera 1 fitwrs 9.4 M 4.9 -
i -----·-----··----- -------- -- - ·-- ------------ - -
I Or~anic Tnt_~~~tate~ ___ J 8.2 .~ _ 0.8 __ 

JI 

I 



·-- .-- -·--· ---r----·- ·--·r 
Pstmc>nt) 

-t n-~-r·:.-.~~·~~;.-.;·r~~-t-a-~--
----r\<H; k_ \:11¥• -----i 

r 
Tnvestmt•n( 

I) 
Inputs (;rn rAt lo to prnJect Inv 

va hu' t..;n 'H 'l ~----·=µ I Genera I d1•sc·rlptton She 
11 Rasfc Ass IA- T I (ln mln. of usn) I • cenAP r11 

--· --------- _. __ P1.1g ".._ _______ J_<m<;_e ___ 

~ 

6,1.. i 19.0 

--~- ----·----· ---4----

Inorganic 1·hemfcal producing 
'·. 6 s 2.4 4.0 I 1 :> • 6 

plant I 

,__ --- ----~-- -~- -------- ----
4. 7 f '),5 ---·-·--- - -· - -· ------·-- -

7. l , 7 .N 

Ore dressin~ pilot pJant 1. 3 s - 4.7 2.5 2. 
---------- --------------------- --- - -- ----

Reflnln~ kiln for haste nan-
ferrous mt•l<tls wJth Tl'Wampin~ 2.5 s 7.3 (}. 'l -
of exist in~ plant 

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

I Textile plant unit o.5 s 3.8 J,R 

r - - - ---- -------
I Lia.e k 11 n 3.9 s 7.2 I. 5 -

--- - - -------· ----- - ~-

I - 1----- - --- -------·--

. --~--·------···-·--------

7.2 I li.7 

1) L = l~r~e projects. M -== Medhi±lzed prnJects. S = Small prnJects 

2) Only p:1rt n~vered by scope i.e. 45 pPr cent of tote1l investment 
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The value of the collected data enables to establish certain 
relationship between the size of the pro1ect and cost of 
engineering and by calculatio.1s of E + C cost at l million l value 
of invest~ent arrive it median figures •hich eventually may serve 
as benchmark 'or the registrv evaluation. 

It is urged theref~re that the registries will carrv out analysis 
of past proJects in order to establish orientation benchmarks for 
different industrial sectors. As the cost of engineering may varv 
substantially with the source of supplier <USA. Japan, West 
Geraany, Eastern Europe, PRC, the other developing countries) it is 
also advised to carry out, if possible, geographically oriented 
analysis which will eventuallv lead to increasing the strength of 
the bargaining of the local inv~stors. 
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VII. §!! ~-E!D2!D9!_tn9_§yi~!! D!!_fgr_~~!!Y!!ign_gf_fi~!!D!!_~~-!D~
~!! 2Di!_B!9Y!!!2t~-~9!D~ !! 

The task of regulatory agency in evaluation exercise of any 
sub11tted contract wil! in principle be of a triple ~at~re: 

to assess the payments of E + C services in total versus the 
value of the project 

to assess the cost of personnel services in E + C contracts 

to suggest the possibilities for disaggregation of the E + C 
p~ckage in order to lower the negative tif anyl effects of 
introducing the technology into the country. 

The sample data related to both salaries as well as available data 
on hourly earnings in different manufacturing f ieldsl/ makes it 
rather easy task to evaluate the cost and the level of personnel 
services. 

Personnel fees represent the important element of costs for E+C 
services and therefore an analysis of the level of such fees should be 
regarded as a major ta;k in the evaluation procedure. Since this 
analysis consists predominantly of comparative data we will indicate t1e 
principal sources of information which may be used in the :curse of 
evaluation: 

data referring to the past experience Jf the investor and/er 
supervising government agency 

.., i 

data supplied by the potentiil suppliers in their bids • 1 

information from third sources !professional literature, 
international exchange, etc.I. 

In any case the evaluation should begin "ith an analysis of cost 
elements which are included in the personnel fee and methods for arriving 
at a given fee level. The second step is to define the acceptable level 
for each cost element. For that purpose it is necessary to relate the 
cost proposals of the potential suppliers to past e~perience 1n executing 
industrial croJects, data obtained through international e~change, etc. 

Since overhead charges and net profit are added percentagewise to 
the direct payroll cost, the latter should be considered in the first 
place. General data on direct payroll costs are relatively easy to 
obtain as they can be derived from the salary levels in developed 
countries, giving due consideration to additional bonuses when linked 
with foreign assignments. As a rule of thu1b, it can be assumed that the 
total personnel fee should not be tore than 2.5 times higher than the 
direct payroll cost. 

I 

l/ Business international, as well as other professional mega:ines. 
21 The experienctd investor usually requires the invitees to submit 

detailed cost proposilS in accordance "ith the standard format. 
I 
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Another area of concern is the nu•ber of personnel effectively 
engaged in the project. Quite often the supplier lists an excessive 
~u•ber of staff required for perforaing the services. tQlr[_!lt~· by 
adding these engaged in part-tiae Nork. Special attention should be 
~iven to that portion of Nork done in the supplier's hoMe countrv, as 
this cannot be iCCuratelv checked during the course of pertorm1ng the 
services. This brings us to another i•portant aspect, i.e. the breakdown 
of personnel costs betNeen the home and recipient country. There is a 
general tendency on the part of suppliers to calculat~ total personnel 
costs as if the services were perforaed in the recipient country. The 
proper identification of the portion of Nork conducted at home should 
bring essential cavings, bearing in •ind that: 

the direct personnel costs in the home country should not 
include incentives for working abroad 

the overhead charges are generallv lower for local assignments. 

During the second stage of evaluation, comparisons should be made 
between the p~oposal made by potential suppliers aid similar oroJe:ts a~d 
services performed in a given country or abroad. For that puro~se we 
shall present below the major findings of our empirical survey, ba5ed en 
th~ inputs provided by TIES participants. 

The analysis revealed a general pattern as to the methods far 
pricing E+C services. Definitely, the time rates !per day, oer week or 
per monthl are the most popular for~ of remuneration. In rare cases the 
straightforward lump-sum is applied. In fact lump-sum should be regarded 
not as an alternative, but as an additional form of remuneration for E+C 
services. For example, the luap-sua is often used to reimburse services 
conducted in the ho1e country, whereas the services in the recipient 
country are remunerated by Neekly or monthly fees. Secondly, the 
lump-su• category often appears in the contract as the indicative f•gure 
fer the total value or the upper ceiling for the pay1ents to be made iu 
accorda~ce with the time rates. On the other hand, the fees based on 
construction costs were non-existent in our sample. 

The analysis of empirical data helped to identify the following 
major factors affecting the level of personnel fees fer E+C services: 

category of personnel engagtd in the proJect 
duration of assignment 
co•plexity of the project 
the country of origin of expatriate personnel 
conditions prevailing in the recipient country 
govern1ent intervention by the recipient country. 

In the subsequent sections we shall discuss the scope cf influ~nce 
of the above factors in a more detailed 1anner. As a general rule, while 
referring to the specific fee levels, we shall relate them to a calendar 
day in ord•r to avoid confusion resulting from applying different time 
intervals <days, 111eeks, 1onths, etc.>. Secondly,"' shall relv on Hie 
"full cost" fees covering direct payroll ccsts, overhe~d charges and net 
profit. 

' 



- 27-

The category of personnel effectivelv engaged in the rendering of 
E~c services constitutes the key factor taken into consideration while 
defining the fee levels. This is :1d1cat2d e~Jlicit!y in the agree•e~ts 
surveyed, as they defined the personnel categories to be engaged in the 
~reject ind the respective fee levels. In some contracts •ore than 10 
categories of expatriate staff ~ere enumerated. However, no uniform 
standards for categorizing personnel were identified as they relate 
mostly to the experience and staff position levels used in the public or 
private sectors of the recipient country. For the purpose of the present 
analysis we shall distinguish three broad categories of personnel: 

Grou~ A. Senior professional staff 

These are mostly highly qualified er.gineeres and mar.agers w;th 
more than 15 years of professional experience. In the comole~ 
projects they generally assume su~erv1sory or managerial 
functio~s Ce.g. project leader> 

Group B. Professional staff 

Graduated engineers with an average experience of 8 - 12 years 

Group C. Technicians and junior engineers. 

The empirical survey revealed the following fee levels for the 
above-~entioned personnel categories: 

Group A in the range of USf 4(!0-600 per calendar 
day ,;~o 

Group B 1n the range of USf 25~ per calendar 
day 
Gr~ut> c in the range of US:f 150-220 per calendar 
day 

One oth~r elt~ent shoulj be taktn i~to account and that is ior 
exa1ple female techr.ical perso.1nel <at least in the USAJ is 
usually pa1j a~proximately 30 per cent lower salaries, 
providing still similar high quality S!rvices. 

Naturally not in i!l cases it would be possible to emplov 
female expatriate staff, but an effort cin be •ade to achieve 
certain improvements of the cost bv using such services. 
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The findings presented above have so•e obvious iaolications which 
have to be considered in the course of contract evaluation and 
negotiation. !n the first place the actual needs with respect to the 
categories of personnel should be carefully defined, es~ec1ally for Group 
~ person~e!. As a rule t~e suppliers tend to over-represent this group 
~v 1uplicati~g ~anager1al functions •hich are net req~1·ej for the 
efficient execution of the pro1ect. Another area where soecial attention 
should be given during the evaluation process is the p~ssible "inflatior." 
of catego~ies of personnel. This happens, for example. when Junior 
engineers are posted at the 8 level or professionals are classified as 
senior professionals. Alternatively, the supplier ofter: indicates higher 
categories of personnel in his cost proposal whereas in the course of 
implementation lorier categories of staff are effective~• engaged in the 
project. The careful evaluation and subsequent •onitcring cf the 
above-mentioned proble .. areas may lead to a substantial saving for the 
client. 

The evaluation of P~t•ents for tne portion of eng:neer1ng services 
:onducted in th~ home country is ~ore complicated. As i~d1cated earlier 
such payments are usually reimbursed in the form of a lump-sum. The 
amount of time required (e.g. •an-~anthsl and the fee levels applied 
constitute the basis for arriving a~ the final amount. Past experience 
gained from the implementation of comparable projects should be used in 
order to establish acceptable tiae requirements for the preparation of 
drawings, designs, calculations, etc. Taking into consideration the 
lower cost involved, it might legitimately be requested tna~ the lower 
fees te applied for the portion of work done in the suc:lier's countrv. 

Taking into consideration the length of the assign1ent, the 
following principal types of E+C services •ay be distinguished: 

services of a "trouble-shooting" type lasti~g only a few davs 
or weeks 

services associated with the project executi~n and with the 
well-defined t11e limit~ resulting from the ~ength of a given 
vo~ect pha!e 

consultancy assignments rendered during the operational phase 
and extended over a longer period of ti1e. 

As a rule the fees appplied in the case of long-term assignments 
are definitely lower than those used for trouble-shooting, bid 
evaluation, etc. In fact agree1ents covering assistance in operating the 
pl1r.t which extend over longer periods of ti1e may stipulate the salary 
rates for Sroup C personnel to be as low as USf<100 per calendar day. On 
the other hand the trouble-shooting services of highly cualified experts 
can easily cost uss/1,000-1,500 per calendar day. 

In the case of highly comple~ projects (1n the te:hnical sensel the 
fees charged are 20-~0<pericent higher than for the average projects. 
This corresponds to the relative scarcity of consultants who may perform 
complicated tasks. It should however be emphasized that the majcrity o+ 
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~roJects i•plemented in developing countries are technically at the 
average or belo• average level. This aspect should be carefully exa•ined 
in the course of evaluation in order to eli•inate unjustified deaands for 
increased fees Nh1ch are often aade by the suppliers of ser~ice. 

Since the payroll costs constitute a basis for calculating 
personnel fees it is obvious that the salary levels in the suppl1er·s 
country have a direct impact on such fees. The eapiri:al survey revealed 
that the highest fees for the consultant services were fro• experts 
originating fror: the USA. SomeNhat lower fees •ere charged by Western 
Eurcpean and Japanese personnel. With respect to experts from Eastern 
Eurcpe, these are mostly contracted for long-term group assign1ents. 
Under such circamstances the personnel fees are generally lower than 
~hose used for remunerating consultants from developed aarket economy 
countries! though again on a~erage the qua!ity of services is not 
inferior. 

It should be noted that several developing countr1e< have recently 
started e~porting E•C services <e.g. India, Republic of Korea and 
Philippines>. As a rule they offer competitive financial conditions for 
rendering such services and their fee levels are quite reasonable. 

7 , . 
Viewed from the perspective of the foreign consultant, developing 

countries vary s~bstantially as to the hardships encountered in the 
course of performing their services !difficult cl1~atic co~ditions, lack 
Jf aaequate accommodation, lack of personal safety, ~~c.>. For those 
countries identif1ed as being extremely •hard", the supplier of services 
has to introduce additional financial incentivis for his personnel. 3/ 
This has obvio~s con~Pquences to the level of fees charged to the client. 

A comprehensive analysis of subsistence allowances in 11 
engineering contracts implemented in Portugal revealed that on the 
average the allowances reflected the daily living cost at a hotel of 
international !but not luxuryl standard. This is also a general rule 
used with the United<Nations system while establishing the daily 
subsistence allowances. 

The second factor which should be considered is the category of 
personnel engaged in the project. In the P•tt there were clear 
differences as to the level of alloNances as a result of the different 
hotel classes used in order to acco•aodatt 11nior proftssionals and 
technicians. The analysis of e1pirical data leads us to the conclusion 
that at present ;uch differences have been substantially narrowed and in 
most cases uniform subsistence allowances art being applied to all 
cate9oriis of foreign experts. 

:1 On the other hand a country may exploit its tourist attractions to 
obtain E + C services at reasonable cost. 
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Another factor •h1ch ought to be considered while defining the 
level of subsistence alloNances, is the duration of stay of the 
expatriate consultant in the recipient country. In the case of a longer 
sav e.g. 1ore than twc eonthsl the alloNances are usually de:reased by 
:~-:: per:cent. !t is •Ort~ sentioning that this is a standard orocedu~e 
;~::o~ed bi UNIDO while contracting consulting servi~es. The idea ben1nc 
5~c~ an aJ~rcascn is that -hile staying longer the liv:ng expenses of the 
e~pert decrease as ~e or she very often stavs in an apparttent or house, 
which is definitely less expensive than staying in an hotel. 

In the complex long-ter• projects the client is often directly 
engaged in arranging accomeodation for expatriate staff, either in ar: 
hotel, house or apparteent and sometimes even teals or cooking services. 
'.h1s becomes the only feasible solution when the project is imcleme~ted 
in backwar~ regions of the country far froe 1a1or towns. A maJcr creole~ 
which should t~ taker. into consideration in the course of contract 
~egotiation an~ ~valuati~n is the proper adjustment of the subsistence 
allowances by subtrac.ing the cost of facilities provided directly by the 
client. In extreee cases the expatriate staff shall be given pocket 
money only, rather than a sutsistence allowance. A tyoicil error often 
found in engineering contracts executed in developing countries is th~t 
the consultant receives free accommodation as well as a full daily 
subsistence allowance. ·obviously such a foraulation shoJld not be 
approved in the course of contract evaluation. 

Bearing in 1ind the worldwide experience of the UN<orgin~zations, 
lt is recommended that the level of daily allowance and the principles of 
granting such allowances be used as a reference while evaluating and 
negotiating E+C agreements with foreign partners. The respective data 
can be easily obtained from UNDP offices in a given country. 
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The provision of bisic ind detailed engineering coecrises of 
the single aost i•portant technological input into t~ given 
project. 

It often happens that the basic engineering is provided by the 
supplier of technology (the licenser) and therefore the cost 
of basic engineering will in aany instances ce equal to that 
of know-ho" or technology, expressed in the contract in the 
fora of the royalties. 

Sometimes therefore, the basic engineering is called process 
engineering and its cost usually is reflected in running 
royalty. 

The evaluation of royalty levels has been extensively 
described in publication entitled "1982 Licensing Law 
Handbook4/ in the chapter entitled "Remuneration in licensi~~ 
and technology transactionsM; •oreover is to a degree covered 
in UN!DO publication, "Guidelines for evaluation of transfer 
of technoiogy agreements.SI 

It is therefore suggested that the registries in the 
evaluation Mill apply to basic and process engineering cost 
the similar aethodology applicable to know-how cost ir. 
par•icular in such case like a supply of a plant on a turnkey 
basls or introduction of semiautonomaus process in the 
existing 1anufacturing facilities. 

ihe data collected by the UNJDO Secretariat supports in 
principle the above suggestions as to the evaluation of the 
cost of basic engineering. 

The issue of the detailed engineering services in certain 
instances is of a simple nature in this sense that provision 
of such services entails the "translation• of basic 
engineering into detailed drawings related to the individual 
plant, 1ndividual project or ;pecific order. 

4/ "1982 Licensing Law Handbook" published by Clark Boardman and 
Company, New York 1902 

51 "Guidelines for Evaluation of Transfer of Technology Agreements" by 
UNIOO 1980, I0/233. 
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Certain basic criteria for th• establishaent of orientation 
benchaarks in specific industrial sectors has been provided for in 
the preceding chapters. 

Those suggesti~ns are still valid and such calc~:a~1cns should be 
~ade bv the regulatorv agency on the basis of alreadv existing 
c~ntract. Updates should be periodicailv carrieJ out in order ta 
develop and observe the changing cost trends in d1fferent 
industrial sectors. 

The fee for the detailed engineering as described earlier aay be 
developed in principle on the basis of cost + fired fee for~ula 
(including guaranteed Celing) I Qr fee based On cer:entage Of 
construction cost <either net or estimated). 

In either of cases it is normal that in view of ~~e ti~e factor, 
the "cost• elements may undergo changes and there~ore E + C 
contractors will usually require the inclusion of the following 
price revision for~ula: 

PO 1''1 Sl 
Pl = (a + b + C --J 

100 1'10 so 

where Pl means final price for invoicing 
PO means initial price for goods/services as stipulated in the 
contract and as prevailing at the date of contract (or in other 
fixed dates) 
Ml shall be the mean <arithematic or weighted) of the price (or 
price indixesl for (type of material concerned} c·1er the period of 
tiine Ito be specified>. 
MO = prices <or price indexes for the s3me eate~•al at the date 
stipulated above for PO. 
Sl shall be the mean <arithematic or weighted) o~ the wages 
<including social chargesl or relevant indexes in ~espect of 
!specify categories of labour and social charges• over the period 
of time (to be specified). 
SO shall mean wages (including social charges> or relative inde>:es 
in respect to the same categories on the date stioulated above for 
PO. 
a b c shall represent the contractually agreed ?ercentages of the 
individual element of the initial price w~ich adds to 100 la • b • 
c = 100). 
a = fixed proportion 
b = percentage proportion of materials 
c = percentage proportion of wagts (including social charges) 

For the engineering contract a more typical price for11ula will i1n 
principle be applic1ble: 

L 
P = Po 10.1s + o.e~ ---i 

10 

whtrt P means revised a•ount of the instalments to be invoiced ' 
PO = original amount as ptr agreement 
L =living cost indexes for fixed location (usuallv where the ' 
services are carried outi 

' 
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Another escalation for•ula was used 1n a drilling agree•ent and 
read as followsbf. 

s " P =PO <O.SO + 0.~0 --l 
51) !'10 

where PC = origina! rate as per contract as value of i~dex for 
average earnings provided by Eaployment Gazette Coal and Petroleu~ 
<January 1976 = tc 100! for the 3rd months prior to the date cf the 
review. 
"=value index according to oil field machinery equipment (1q67 = 
100) S.I.C. code 3533 published in the "onthly Labcur Review by t~e 
US Department of Labo~r for the 3rd month prior to the date of 
rev1eM. 
SO and MO repecti~~ indexes for the original contract. 

When assessing the price revision formula the regulatory agencv 
should specifically look into the following co~ponents: 

what are the values to be taken for the f ixeo cumponents 
detailed application of individual indexes 
care should be t~ken for the definition of th~ date Jf supp!y 
in the contract and all consequent1ve dates 
the indexes should be readily available and if possible 
published by recognized institutions. 

Despite visible progress achieved by number of developing countrie~ 
in establish~ent and development cf local E + C skills the group as 
a whole is still largely dependent on the acquisition of respecti~e 

services from abroad. 

Therefore the i•proveaent of conditions for i1port of such services 
should be seen as one of the more important activities of 
technology registries - and activities of the investors - in the 
field of influencing the cost of technology transfer. ~ith this in 
mind this material has been preparea. 

6/ See also UNIDO's "Technology pay1ents" forthcoming. 




