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I. INTRODUCTION 

1.0 The e f f ic ien t  u t i l i s a t i o n  of human resources may very well be the most 
important determiner of success of an enterprise.  While everybody recognises t ha t  
t he  ultimate success of any organisation - indus t r ia l  o r  otherwise - v i t a l l y  
depends upon the cal ibre ,  qual i ty  and performance of men, l i t t l e  a t tent ion has 
been given i n  the past  t o  systematic planning of manpower. Of l a t e ,  there  has been 
a growing recognition of the  importance of planning human resources with as  much .. care as other resources l i k e  cap i ta l ,  materials,  e tc .  In  any Chemical Enterprise 
the  importance of manpower planning w i l l  be f u l l y  real ised when faced with t he  
problem of rapid and massive expansion of t he  industry with the consequent 
drain of trained manpower due t o  f l i g h t  of personnel t o  other enterprises.  Lot of 

.r e f fo r t  and time has t o  be devoted i n  planning the  requirement of manpower and 
t ra in ing  sui table  personnel t o  design, build, operate and maintain the enterpr ise  
and the  expansion scheme i n  the future  years. 

1.1 Human resources are  one of t he  most c r i t i c a l  and d i f f i c u l t  resources t o  plan 
fo r  several  reasons. F i r s t  of a l l  human resources have a far-reaching impact on 
the p ro f i t ab i l i t y  of t he  enterprise.  There are  many cases where a poar planning 
on technological, f inancial  and physical f ronts  have been largely r ec t i f i ed  through 
conscious improvements i n  the  qual i ty  of manpower. On the other hand, there  are  
a l so  cases where poor manpower planning have completely washed a t  the gains of 
most thorough and careful planning of other resources. 

1.2 Importance of manpower planning i s  increasing because of the  s i ze  of 
~gan i sa t ions .  Where there  are  associated increases i n  manpower requirements and 
i n  t he  complexity of t he  tasks of managing human resources e f f i c i en t ly ,  the  r o l e  
of planning i s  f e l t  more. These tasks  range from the basic one of simply keeping 
t rack of t he  people i n  an organisation t o  the much more sophisticated task of 
keeping them on jobs appropriate t o  t h e i r  s k i l l s ,  i n t e r e s t s  qnd aspirations.  

1.3 Manpower const i tutes  an area of management where the r e su l t s  of actions 
a r e  not seen immediately. There i s  a considerable time lag  between action and 
response. Any poor job of planning w i l l  not be r e f l e c ~ e d  immediately but w i l l  
surely have effect  on long term basis .  When these defects a r e  discovered, it would 
have been too l a t e  t o  make corrections.  Even if corrections are  made a t  a l a t e r  
Stage, they w i l l  be sluggish, invoke considerable res is tance and reaction and wi l l  
a t  best  be only suboptimal. - C 

1 .4  A company ought t o  have a c lear  idea of what i t s  manpower needs a r e  and what 
they w i l l  be i n  t he  future .  A 'Manpower Plan' should exis t  which w i l l  assure t ha t  .' the  r igh t  numbers dnd kinds of people w i l l  be a t  r i gh t  places a t  the r i gh t  times 
t o  carry the cmpanyls operations forward. 

1 . 5  While several new techniques of manpower planning have been developed i n  
recent years,  it s t i l l  remains an imprecise a r t .  The process of nmpower assess- 
ment and manning largely continues t o  be empirical. Further, t he  execution of 
a manning plan takes conside-:able time i n  recruitment, t ra ining etc .  A l l  these  
make manpower planning a l l  the  more c r i t i c a l ,  necessary and important. 



2.0 BACKGROUND AND CURRENT STATUS OF DEVELOPMElUT OF CHEMICAL INDUSTRIES 

. Afr ican  Nations' Policy Towards Industr ia l isa t ion 

Newly and rapidly emerging sovereign States  i n  Africa have emerged l e s s  ' .  

than three decades now. By ear ly  1900, there  were 5 G  Lndepcndent countries. 
Generally, t he  countries are  r i ch  i n  resources but the  people a r e  poor. Nature 
of development i n  the  past  has followed pat terns  tha t  have -0ntributed t o  r i s ing  -, 
l iv ings tandards  for  people outside of the  African Region. Educational , , 
infras t ructure  f a c i l i t i e s  are  gradually only being developed now. Industr ia l  
infras t ructure  and industr ies  - except for  ra re  notable exceptions - are 
generally poor. . . r. 

. . 

2.1 Attempts t o  promote development of chemical industr ies  were i n i t i a t e d  i n  
1963; t h i s  was followed by studies on Chemical Industries.  Conferences/meetings 
i n  1964 and 1967; between 1968-76, some chemical documents were updated and 
new ones prepared. 

The Second Conference of Ministers of Industry of the  African Countries i n  
1973 adopted the Declaration on Industr ia l izat ion i n  Africa and s e t  the  pr ior i ty .  
This was pr ior  t o  t he  Lima declaration. I n  the  t h i rd  and t h e  fourth meetings, 
t he  Conference came t o  t he  agreed conclusions t o  accord high p r i o r i t y  t o  basic 
industr ies  including Chemical industries.  Objectives towards attainment of se l f -  
reliance and self-sufficiency were emphasised. 

A l l  African countries, despite t h e i r  low per  capi ta  income a re  attaching 
r e l a t i ve ly  high pr ior i ty  t o  pharmaceutical supplies. Among a l l  t he  imported 
chemicals, pharmaceutical products rank f i r s t ,  and ahead of f e r t i l i z e r s  and 
p l a s t i c s .  In consequence, there  a r e  phases for  pharmaceuticals production i n  
some countries - e i ther  basic, or  formulations, or  packaging f rcx  bulk imports - 
a t  t he  national,  subregional and regional l eve ls .  

The fourth meeting i n  Kaduna, Migeria i n  i977 directed ECA i n  co-operation 
with UNIDCI and OAU t o  pursue measures t o  a t t a i n  these objectives.  

2.2 Resources for  Chemical Industries D e v e l o ~ e  

I n  t he  Chenical Sector, as d f i r s t  s tep ,  ECA mounted a miasion along with 
UNIDO for  Chemical Industries Development Programme between May and August 1978. 
The mission v i s i t ed  s i x  1/ typical ly  representative countries on such parameters 4 .  

as  Geographical spread, s t a t e  of development, s i ze  of the country, exist ing 
resourcc base e tc .  Pr ior i ty  arezs were ident i f ied as  below: 

' . 
1. Basic chemicals, pest ic ides ,  f e r t i l l c e r s  
2. Petrochemicals 
3. Pharmaceuticals 

The pr*orit ies ident i f ied were need based. Food production and agr icu l tura l  
development logical ly  receives highest p r io r i t y  i n  economjc devpiopment; emphasis 

1/ Cameroon, Fgypt, Gabon, Nigeria, Tanzania, Upper Volta. - 



on soc ia l  services and public heal th  leads t o  emphasis on ava i l ab i l i t y  of drugs 
i n  abundance a t  reasonable pr ices  for  the p o o r  t he  ava i l ab i l i t y  of petroleum 
resources i n  many countries led  t o  formulation of projects  for  petrochemicals 
production t o  provide for  supply of consumer goods and rapidly create employment 
prospects, and for  value added exports items. 

Forest resources open up prospects fo r  pulp and paper and wood working . industr ies ,  and i n  consequence, generate demands for  basic chemicals l i k e  caustic 
soda, and res ins  and adhesives f o r  wood working industr ies .  

African countries are  endowed with r ich  resources i n  natural  gas, crude 
LC petroleum i n  Algeria, Angola, Cameroon, Congo, Egypt, Gabon, Libya, Nigeria, 

Morocco, Tanzania, Tunisia. 

Phosphate rock i n  Algeria, Angola, Burundi, Egypt, M a l i ,  Mauritania, 
Madagascar, Malawi, Mauritius, Mozambique Morocco, Tanzania, Tunisia, Upper Volta 
Seychelles, Western Sahara, Zimbabwe. 

Potash i n  Congo, Central African Republic, Ethiopia, Libya, Morocco, Tunisia. 

Iron (Natural Sodium Carbonate) i n  Kenya and Tanzania, and other minerals. - 
Despite such r i ch  resources f o r  chemical indus t r ies ,  the  present s t a t e  of 

development i s  poor. Imports of chemicals have gone up during recent 10 years 
frm about one b i l l i on  U.S. do l la rs  i n  1968 t o  nearly 5 b i l l i on  i n  1977. This 
represents 8.5% of t o t a l  African inports.  Demand for  chemicals had increased more 
rapidly than general development of the  econmy. 

2.3 Population of Countries 2/ with Population Exceeding 10 and 5 Million Each 

According t o  the  l a t e s t  United Nations censeus the t o t a l  African population 
as  on 1.1.1980 i s  estimated a t  456 mill ion.  Of which out of a t o t a l  of 60 
countries, 11 with population of 10 mill ion or more represent 286 million (more 
than 60% of the t o t a l )  as  below: 

(Rounded off f igures  ) 
Millions 

Algeria 
Egypt 
Ethiopia 
Ghana 
Kenya 
Morocco 
Nigeria 
Sudan 
Uganda 
Tanzania 
Zaire 

There are  12 other countries with population 5 mill ions and above representing 
64 millions or  1 4 %  of the  t o t a l .  Thus, more than 74% of the  people l i v e  i n  t he  
23 of t he  60 countries i n  Africa. 

2/ United Nations Population and Vita l  S t a t i s t i c s  Report. - 



2.4 ,MANPOWER - CO??STRAINTS FOR CHEXICAL INDUSTRIES DEVELOPMEGT 

2.4 .1  ObservaLions i n  pas t  s tud ies  on chemical i n d u s t r i e s  

One of t h e  major cons t ra in t s  i n  t h e  rapid  development of . the  chem'cal 
indust ry  i s  a v a i l a b i l i t y  of adequately qua l i f i ed  and t r a i n e d  personnel and .skiil.ed 
workers. The F i r s t  Chemical Industry Development Mission 31 (May-Oct . , 19781, 
the  Cheinical Task Force 4/ (November 1979), and the  F i r s t  ECA/LPIIDO Meeting 5,' o; 
Experts on Chemicals. (No;. 26-Dec. 1, 1979 Addis Ababa) have a l l  i d e n t i f i e d  tlhe -. 
cons t ra in t s ,  and recommended t h a t  p r i o r i t y  be given t o  bu i ld  up t r a ined  manpower 
foi. t h e  chemical i n d u s t r i e s .  

2.4.2 0bser:rations r e l a t i n g  t o  manpower by t h e  Chemical Task Force (~ovember 1979) h 

I n  t h e i r  r epor t ,  t h e  Chemical Task Force 61 has observed i n  paragraph 6, a s  
be1 ow : 

"Training of s k i l l e d  inanpower i s  a pol icy  of utinost importance. Inp3.ant 
t r c i n i n g  i n  e x i s t i n g  indus t r i e s ,  p a r t i c i p a t i o n  of su i t ab ly  qua l i f i ed  
persons i n  seminars, symposia and workshops organised by t h e  United Nations 
system, u t i l i s a t i o n  of United Nations and b i l a t e r a l  fel lowships should a l l  
be followed with pigour. A manpower development programme must be drawn 
up on a ten-year b a s i s  by each country. Although nat ional  deve lopen t  p lans  
e x i s t  i n  many of t h e  African countr ies ,  c l e a r  cut  p o l i c i e s  f o r  de-\'elopment 
of t h e  chemical iector i s  o f t en  lacking." 

The Task Force - 6/ has suggested - among the  s t r a t e g i e s  - (paragraph 8) "To 
i n c x a s e  employment" and . . . 'develop t echn ica l  manpower and i n s t i t u t i o n s i ' ;  tmd 
u?pt cons t ra in t s  (paragraph 10)  t h e  Task Force has iden t i f i ed :  

"Lack of adequate t r a i n e d  mbpower a t  a l l  l e v e l s  from incept ion t o  operation 
of -hemica1 p ro jec t s"  and goes on t o  record (paragraph 21). 

Manpower: Shortage of t echn ica l '  managerial and o t h e r h i g h  l e v e l  and i n t e r -  --- 
s2d i5 te  lev51 manpower is t h e  l a r g e s t  const ra in t  i n  almost all African countries.  
I n s t i t c t i o n s  f o r  t r a i n i n g  should be b u i l t  up na t iona l ly  and f o r  sub-regions not 
only j.n t h e  well  ~ r g a n i s e ~ d i s c i p l i n e s  but a lso  i n  contrac t ing,  marketing, 
maintenance, e t c .  Inplant  t r a i n i n g  i n  ex i s t ing  u n i t s ,  fel lowship t r a i n i n g  using 
United Nations fellowship funds and b i l a t e r a l  a i d s  i n  similar en te rp r i ses  i n  
devel-opirz and developed countr ies  with a s t i p u l a t i o n  and accompanying reasonable 
pcne l t i e s  f o r  candidate t o  r e t u r n  t o  serve t h e  country f o r  a minimum period should . . 
be encouraged. 

The Task Force f u r t h e r  amplif ies,  t h e  const ra in t  of t echn ica l  manpower as 
below (paragraph 67 ( i i )  : 

3/ Report of t h e  F i r s t  ECA/UNIDO Chemical Industry Development Programme 
~ i s c i &  (May-0ct. 1978) - ECA M 79-757 

4/ Report of t h e  Chemical Task Force ECA/IZJR/CHFM/W.P.l Nov. 26, 1979 - 
5 1  Rcport of t h e  F i r s t  ECA/UIJIDO Meeting of Experts on Chemical E / c N . ~ ~ /  

1h?/2?2 - Dec. 13, 1979 

6/ I?-pc--t of t h e  Chemical Task Force ECA/INR/Chem/W.P.l - Nov. 26, 1979 - 



The constraints of technical  manpower should be solved by a systematic 
approach t o  manpower planning, i n s t i t u t i ons  building, t ra in ing  i n  exist ing 
sectors,  polytechnics and univers i t i es  and avail ing of b i l a t e r a l  and United 
Nations fellowship schemes. The numbers i n  various discipl ines  required for  each 
planned industry should be worked out l i k e  chemical, mechanical, e l ec t r i ca l ,  
c i v i l ,  management, marketing e t c .  and provisions made for  t h e i r  basic t ra in ing  
and then f o r  the specialised jobs. Short-term tra ining and up-dating of 
knowledge could be done through symposia, seminars and workshops i n  the  various 
discipl ines .  Fellowships i n  other African and outside countries should be 
encouraged but t ra inees  should be made t o  return and serve the industry within 
t he  respective countries i n  Africa f o r  a minimum >number of years. Governments 
should make sure t h a t  the  s tay and services of technical personnel a r e  made 
at-tractive. 

In  respect of higher technical  t ra in ing  and research, the  Task Force observes 
(paragraph 77) : 

"Ins t i tu te  for  Higher Technical Training and Research 

This i n s t i t u t e  for  t ra in ing ,  co-ordinating and planning manpower requirements 
i s  absolutely necessary for  each subregion. It should work out the manparer 
requirements for  the  subregion on a ten-year basis  and necessarily cover a l l  
sectors.  An i n s t i t u t e  for  each sector t o  s t a r t  with may be a premature s tep  
and it would be advisable t o  plan f i r s t  for  an i n s t i t u t e  for  a l l  sectors 
for  the  subregions. " 

The various observations of t he  Chemical Task Force a r e  indeed s ignif icant .  
These concepts must be given f u l l  consideration i n  detai l ing any plan for  
specialised manpower developnent and t ra ining programme. 

For the  highly specialised reqirement of t ra ined manpower for  the Pharmaceu- 
t i c a l  Sector, the Task Force notes (paragraph 111): 

"It i: imperative t ha t  i n  the pharmaceutical subsector, necessary nucleus 
of t ra ined manpower be provided i n  a l l  African countries by s ta r t ing  
t ra ining centres f o r  pharmacists, chemists, engineers and technicians. 
Qual i ty  control and standardization a re  the problems facing any country i n  
the  f i e l d  of imported or locallymade drugs. UNIDO, WHO and ECA should take 
act ive steps t o  s e t  up t ra in ing  centres i n  a l l  the  subregions of Africa. The 
one t h a t  UNIDO i s  se t t ing  up i n  CEAO area could be the f i r s t  s tep  i n  t h i s  
direct ion and other subregions could benefit from i t s  experience and follow- . . up. " 

2.4.3 Observation of the  ECA/UNIDO Meeting of Experts (Dec. 1979) 

The f i r s t  ECA/UNIDO Meeting of Experts on Chemicals 7/ took note of the 
observations of t he  Chemical Task Force. The meeting fur ther  reviewed the reports  
on the chemical industries from the representatives of the  various countries, which 
high-lighted among major constra ints .  

7/ Report of t he  F i r s t  ECA/UNIDO Meeting of Experts on Chemicals. 
E/CN. 1'Ii/iN~/232 December 13, 1979. 



"Lack of Skil led Manpower!' and fur ther ,  "Absence of sui table  programmes 
resul t ing i n  under-utilisation of t he  newly trained entrants i n  the  Chemical 
Industry". This observation i s  of par t icular  significance and must be taken 
note of t o  ensure that  implementation of t h e  specialised manpower development plan 
a re  i n  keeping with t he  development of the  chemical industr ies  i n  respect of 
timing, and generally, t he  number of such trained personnel. 

2.4.4 Observations of the  F i r s t  ECA/UNIDO Chemical Industry Development Programme 
Mission (~ay-Oct . 1978) 

The F i r s t  ECA/UNIDO Chemical Industry Development Programme Mission g/ makes 
the following observation (parwraph 33): 

"Non-availability of national qual i f ied manpower seemed t o  be a typical  
problem i n  most African countries. This could act  a s  a serious constraint i n  t h e i r  
future  development programmes. African countries should pay special  a t tent ion t o  
t h i s  problem and develop a cadre of national manpower, sui tably qual i f ied and 
t ra ined i n  important technical f ields." 

The f i r s t  chemical industry mission observes specif ical ly  i n  case of Tanzania. 

"Trained and qualif ied national manpower is a serious problem i n  t h e  country, 
and it would be well f o r  the  Government of Tanzania t o  pay at tent ion t o  the  
development of t h i s  important resource". 

The F i r s t  Chemical Industry Mission makes the following recommendations i n  
respect of qual i f ied manpower problem (paragraphs 102 and 103): 

( a )  Exploit f u l l y  a l l  the poss ib i l i t i e s  for  t ra in ing ,  including those 
resul t ing from the exist ing co-operation with leading exporters of pharmaceuticals 
t o  t he  country; 

(b )  Include i n  a l l  contracts f o r  pharmaceutical i n s t a l l a t i ons  o r  l icenses ,  a 
firm provision f o r  the t ra ining of personnel on production technology, maintenance 
and qual i ty  control a t  t he  l i censor ' s  f a c i l i t i e s ;  

( c )  U t i l i s e  the poss ib i l i t i e s  offered by U N D O  i n  t ra in ing  of spec ia l i s t s  
for  the  pharmaceutical industry, e.g. those held a t  t he  University of Ghent, Belgium 
with the co-operation of Belgium authori t ies ;  and 

(d )  Arrange that  a t  facu l t ies  of pharmacy which exis t  i n  African countries . . 
emphasis i s  made on indus t r ia l  aspects of pharmaceutical knowledge (e.g.  processirq 
technique, science of mechanics, maintenance technique elements of design work, e t c . ) .  . 
International organisations, especially ECA/UNIDO should intensify  t h e i r  assistance 
i n  implementing t ra ining programmes, through: 

8/ The Report of the  first ECA/UNIDO Chemical Industry Development Frogramme 
~ i s s i &  (~ay-oc t .  19781, ECP. M79-757 



( a )  O r g a ~ i s a t i o n  of t r a i n i n g  centres f o r  individual  subregions: Training 
f a c i l i t i e s  s imi lar  t o  t h e  f i r s t  t r a i n i n g  cen t re  being organised j o i n t l y  by UNIDO 
and CEAO should be es tabl ished i n  e a s t  African subregion up t o  1980; and 

( b )  Procurement of q u a l i f i e d  l e c t u r e r s  f o r  t r a i n i n g  centres  f o r  shor t  term 
courses., f a c u l t i e s  of pharmacy, and research i n s t i t u t e s .  A t  l e a s t  50 s p e c i a l i s t s  
should re inforce  t h e  t r a i n i n g  f a c i l i t i e s  i n  Africa within t h e  next 3-5 years.  

I n  dealing with t h e  "Development Problem i n  Africa", t h e  F i r s t  Chemical 
Industry Mission observes i n  respect  of manpower as follows (paras .  230, 242, 

z 243, 244): 

Lack of operation and maintenance experience i n  chemical p lan t s :  A s  most 
African countries a r e  r a t h e r  new t o  t h e  f i e l d  of chemical indust ry ,  it i s  under- 
standable t h a t  the re  i s  lack of experience i n  areas  r e l a t i n g  t o  t h e  operat ion 
and maintenance of chemical p l a n t s .  A s  a consequence of t h i s ,  p lan t  breakdowns 
and opera t ional  problems i n  p lan t s ,  were found t o  be responsible fo r  an 
appreciable l o s s  of production. 

Non-availability of su i t ab ly  qua l i f i ed  and t r a i n e d  nat ional  manpower: This i s ,  
of course, a problem which is common t o  most developing countr ies  i n  Africa,  and 
t h e  governments of t h e  countr ies  a r e  a l s o  genera l ly  aware of it. The object  of 
mentioning it here,  i s  j u s t  t o  h ighl ight  t h i s  problem and t o  s t r e s s  i t s  importance 
and bearing on t h e  i n d u s t r i a l  development p lans  of t h e  countries.  

Qua l i f i ed  and t r a i n e d  manpower i s  a very c r u c i a l  f a c t o r  i n  achieving success- 
f u l  implementation of a country 's  development programmes and t h e  ,ack of t h i s  
resource can a c t  a s  a ser ious  cons t ra in t  i n  achieving development object ives.  
Expatr iate ass is tance  i s  a t  bes t  a temporary p a l l i a t i v e  and must be looked upon as 
such. The permanent requirement of exper t i se  i n  a country and a l s o  its fu tu re  
growth can be met only by t r a i n i n g  and developing a cadre of su i t ab ly  qua l i f i ed  
and t r a i n e d  persons i n  t h e  country, i n  a l l  important f i e l d s .  

African developing countr ies  should, the re fo re ,  pay specia l  a t t en t ion  t o  
t h i s  important a rea  of development t o  ensure the  success of t h e i r  fu tu re  development 
programmes . 

In  respect  of petrochemical i n d u s t r i e s ,  t h e  F i r s t  Chemical Mission observes 

- 3  
(paragraphs 376, 377) : 

The present  number of highly qua l i f i ed ,  specia l i sed  and t r a ined  personnel 
working i n  petroleum re f in ing  i n  African countr ies  and who could p o t e n t i a l l y  be . su i t ab le  t o  operate petrochemical p l a n t s  i s  not s u f f i c i e n t .  Effor ts  should be 
i n t e n s i f i e d  t o  overcome t h e  lack of managerial and technical  personnel so as t o  
bu i ld  up a nat ional  cadre of s k i l l s  f o r  developing t h e  petrochemical indust ry  ( a s  
wel l  a s  o ther  basic i n d u s t r i e s ) .  The main problem i n  providing the  s k i l l e d  man- 
power f o r  t h e  development of t h e  petrochemical indust ry  i n  African cauntr ies  i s  
t h e  s t ruc tu re  disproport ions between graduates supply and demand, which is  due t o  
t h e  lack of s u f f i c i e n t  s p e c i a l i s a t i o n  i n  chemical and mechanical engineering and 
a l l  kinds of s k i l l e d  manpower, including graduates of vocetional  ed-xat ion 
i n s t i t u t e s .  There i s  a l s o  a lack of qua l i f i ed  t r a i n e r s  and adequate t r a i n i n g  
progranrmes and f a c i l i t i e s  and i n s t i t u t e s .  



Thus, t h e  main p o l i c i e s  f o r  manpower development aimed a t  meeting t h e  
growing requirements f o r  t h e  development of t h e  petrochemical indust ry  i n  African 
countr ies ,  should iilclude the  following a reas  of a c t i v i t i e s :  

( a )  manpower planning, 

( b )  co-operation and co-ordination of a c t i v i t i e s  between the  petrochemical 
indust ry  and t h e  educational system; h 

( c )  t r a i n i n g  policy and development of t h e  i n s t i t u t i o n a l  t r a i n i n g ;  

( d )  a ss i s t ance  of ECA/UNIDO and other  United Nations agencies a s  wel l  as ', 
i n d u s t r i a l i s e d  countries i n  manpower development. 

2.5 Complex and Unique Nature of t h e  Chemical Industry 

An understanding of t h e  nature of t h e  Chemical indust ry  is  an e s s e n t i a l  pre- 
r e q u i s i t e  t o  have a proper appreciat ion of t h e  l e v e l ,  qua l i ty ,  experience a n d t h e  
s k i l l  of t h e  manpower requkements. 

. . 
The che&ca'l industry i s  characterised by highly complex, sophis t ica ted  

technology involving inter-dependantmult i-stage operations. The industry i s  
c a p i t a l  in tens ive ,  . fu r the r ,  large-scale operat ions a re  g e n e r a l l y t h e  r u l e  i n  basic 
chemical i n d u s t r i e s  t o  der ive  t h e  economies of sca le .  A s  a consequence, i n  order 
t o  der ive  t h e  optimum r e t u r n  from such l a r g e  c a p i t a l  out lay ,  operation of p l a n t s  
a t  high capacity becomes an e s s e n t i a l  f ea tu re .  This i s  a funct ion of experienced 
and qua l i f i ed  technical  management and s k i l l e d  operators and maintenance 
technic ians . '  I n ' o t h e r  words , . in  an otherwise wel l  designedand wel l  b u i l t  p l a n t ,  
t h i s  i s  dependant l a r g e l y  on experience and s k i l l  of t h e  men operat ing the  p lan t .  
The necess i ty  a l s o  imposes an add i t iona l  burden i n  a s  much as  a high percentage o f .  
highly qua l i f i ed  and experienced personnel become necessary. 

Chemical indus t r i e s  use hazardous gases and chemicals; t h e  operat ions under 
extremes of p ressuresahd  tanperztures contr ibute  t o  add i t iona l  hazards of f i r e ,  
explosion and exposure t o  t c x i c  ;nd.poisonous environnent. The gassous emissions 
and l i q u i d  e f f l u e n t s  require  r i g i d  operat ing con t ro l s  involving complex 
technologies f o r  rx luc t ion  of po l lu tan t  l e v e l s ,  and f o r  continuous monitoring and 
con t ro l . .  These requirements a re  becoming increas ingly  important a s  an e s s e n t i a l  
obl igat ion t o  soc ie ty  t o  p-eser--e and p ro tec t  t h e  environment. 

C .  

A l l  such requirements on t h e  whole a r e  unique t o  chemicaL indus t r i e s ;  as such 
i n s t i t u t i o n a l  sys tcnat ic  t r a i n i n g  of q u a l i f i e d  personnel becomes inescapable. Of 
t h e  t o t a l  manpower employed; a high percentage of highly q u a l i f i e d  t r a ined  and 
experienced personnel i s  genera l ly  the  pat tern .  

, ,  , ' .  

.. . 
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2.5.1 B e c i a 1  Requirements of Manpower for  the  Chemical Industries for t he  
Developing Countries 

Requirement of i n s t i t u t i ona l  and systematic t ra in ing  of well qualif ied 
personnel from univers i t ies  and high l eve l  engineering colleges for  managers and 
supervisors, and personnel with good technical  and science background for  fur ther  
t ra ining f o r  sk i l l ed  operators and technicians must be emphasised. For developing 

A countries, i n  par t icu la r ,  t h i s  procedure becomes all the more essent ia l  as unlike 
i n  developed countries, there  are  no t rad i t ions  and cul ture .  Young nationals 
are  drawn from families and environment where a career i n  chemical industries is  

+ often unknown. This i s  i n  sharp contrast  t o  the  chemical factory workers i n  
Germany, for  example, where the exis t ing personnel a r e  drawn from families where 
several generations a r e  often,  chemical plant operators and managers. 

2.5.2 Training needs and timing for  t ra ining 

Manpower requirements and t ra ining needs for  a chemical industry i n  the  
developing countries must be iden t i f ied  a t  t he  ear ly  stage of project  formulation. 
Arrangements are  a l so  required t o  be made for  ear ly  recruitment and systematic 
i n s t i t u t i ona l  t ra ining of all such personnel concurrently with the project  
construction. The plan has t o  be drawn up such tha t  t ra ined personnel a r e  avail- 
able on the job towards the end of the  construction period and ahead of the  
i n i t i a l  commissioning operations. The costs  of such personnel and t ra ining i s  
generally a charge on the  cap i t a l  cost of the  project  and could amount t o  2-41: of 
t he  t o t a l  project  cap i ta l  outlay. In India, for  t he  chemical f e r t i l i z e r  industry 
personnel had been kept on payroll  and provided with systematic ins t i tu t iona l  
t ra in ing  even before t he  projects are  approved and f inanc ia l  commitments are 
made. Once the  project  is approved, such t ra in ing  costs  a r e  appropriately 
transferred t o  the  project  account. This example i s  c i ted  here t o  indicate t he  
importance and the emphasis t ha t  i s  placed on systematic t ra ining of manpower. 
This aspect has been dealth with i n  more de t a i l s  i n  par t  6.0 of t h i s  report .  

3.0 BACKGROUND MATERIAL USED IN THIS STUDY FOF ?LSSESS?IE?T OF NANPOWEX NEEDS AND 
T R A I N I N G  FACILITIFS 

The assessment of manpower needs and t ra ining f a c i l i t i e s  has been based 
largely on the  studies undertaken by ECA/UNIDO on the plans, prospects and 
poss ib i l i t i e s  of chemical industr ies  i n  t he  African countries. Specifically the  
following reports are relevant:  . . 
3.1 Reports 

. ( i )  Reports of the  F i r s t  ECA/UNII)O Chemical Industry Development Programme 
Mission (May-0ct . 1978) ECA M79-757, 

(ii) Country Report ECA/UNIDO Chemical Industry Development Programme Mission 
( ~ u l ~  20 - Aug. 8, 1978), Egypt ECA M79-1503, 

( i i i )  Country Report ECA/UPIIDO Chemical Industry Developent Programme Mission 
(June 4-13, 1978) GABON ECA M79-577, 



( i v )  Country Report ECA/UNIDO Chemical Industry Development Progra!mne Mission 
(June 23 - July 11, 1978) U1Gk;TIIA CCA ~479-1444 

(v)  Country Report ECA/UiJIDO Chemical Industry Development Programme Mission. 
TAXZANIA (May 20 - June 2 ,  1978) ECA ~79-1443 

( v i )  Report of the Chemical Task Force ECA/INR/CHEN/W.P.l Nov. 26, 1979 

( v i i )  Report of the F i r s t  CCA/UNIDO ~ / ~ ~ . 1 4 / I f J R / 2 3 2  Meeting of Experts on 
Chemicals - Dec. 13, 1979 

C 

( v i i i )  Integrated Development of the Pharmaceutical Industry i n  the  ECA North 
African Region M79-716 .. 

3.2 Vis i t s  t o  Countries 

The Consultant has a lso v i s i t e d  four countries Cameroon ( ~ a y  15-17). Nigeria 
( ~ a y  7-14), Egypt ( ~ a ~  3-6), Tanzania (April 29 - May 2 )  during April-May 1980 and 
had opportunities t o  discuss plans and programme of the  Chemical industr ies ,  and 
ava i l ab i l i t y  of manpower and t ra ining f a c i l i t i e s .  

The consultant obtained general br ief ing i n  ECA secre ta r ia t  between April 
18-28, and thereaf te r ,  b r i e f ly  reported during the f ive  days of the  Mission 
May 18-26, 1980. 

3 . 3  Questionnaire issued t o  countries t o  e l i c i t  information 

Manpower prof i les  and t ra in ing  schedules f o r  t he  t yp ica l  African countries 
f o r  chemical f e r t i l i z e r  industr ies  plans have been drawn up on the basis of the 
date available i n  the above mentioned reports and collected by the consultant 
during the brief mission t o  some of the  countries. Pr ior  t o  pr6ceeding on mission, 
a cmprehensive questionnaire (Annewre - 1 )  L/ along with a statement of project  
objectives (annexure - 2) were mailed t o  the  govermnents (through the concerned 
Resident Representatives of UNDP) . 
4 . 1  Tanzania 4.0 - COUNTRY REPORTS 

The mission v i s i t ed  Dar-es-Salaam i n  Tanzania hetween 29 April and 2 May, 1980. 
During t h i s  br ief  v i s i t ,  the  mission held discussions with t he  following: 

M r .  E . I .M.  Hmti 
Head of Training & Technology Development . . 
Ministry of Industries 

1%. Sokolovic' Vo,iim 
UNIDO Expert with Petroleum and Refining 
In dust ry 

I .  B.J.M. Stedman 
IYIanpower Adviser t o  t h e  National Development Corporation 
(From Overseas Development Agency - LJ.K.) 

Mr. Saad K.  Henein 
Senior Indus t r ia l  Development Field 
Adviser , UNDP 

1/ Annexure - 1 i s  available i n  the ECA f i l e s ;  t h i s  is  t o  be annexed t o  the 
~ e ~ o r t  i n  appropriate place. 



The mission a l s o  m e t  D r .  F.S. Mujuni, Direc tor ,  Division of I n d u s t r i a l  
Operations, Ministry of Industry.  The mission w a s  not  z?Ae t o  meet 
M r .  B.S.  ?.fochomvu. Senior InSus t r i a l  Q f f i c e r ,  Ministry of Indust ry ,  a s  he was 
away i n  Mexico. 

4.1.1 Chemical Inaus t r i e s  and -. Related A c t i v i t i e s  under Planning 

Natural Gas --- 
'hnzanian Petroleum Development Corporation Pas e s t ~ b l i s h e d  proved reserves 

of 20-30 b i l l i o n  cubic mezers of nz tu ra i  gas off-shore i n  two wells  near Sang0 
Sangois land,  30 km from the  coast  a t  n4asoko, which i s  300-350 km south of 
Dar e s  Sa lam.  Exploration contrac ts  have now been terminated, and a new 
explorat ion contract  i s  proposed t o  be ziven f o r  confirmation of reserves f o r  two 
d r i l l i n g s  i n  t h e  two proposed wells under a World Bank financed projec t .  The 
estimated cost  of development of the  gas f i e l d  ,for t h e  two wel ls  including cost  
of p ipe  l i n e s  t o  the  shore i s  about 100 mi l l ion  US d o l l a s .  The gas p r i c e  has 
been c a p u t e d  a t  US$1.5 per 1000 standard cubic f e e t  a t  D a r  e s  Salaam. The gas i s  
more than 94% methane, and the  r e s t  higher C /C hydrocarbons. There i s  no C02 and 
nitrogen content i s  low, and t h e  sulphur congen? i s  exceedingly low ( l e s s  than 100 
ppm of sulphur) .  

Petroleum Refinery 

There i s  an ex i s t ing  petroleum re f ine ry  with 750,000 tonnes per year of 
crude through-put capacity.  This i s  a jo in t  venture of Tanzanian Government (50$) 
with Agip (m1) of I t a l y  (50%).  The r e f i n e r y  i s  proposed t o  be expandedto 1.0 
mi l l ion  tonnes per year ,  i . e .  an add i t iona l  one mi l l ion  tonnes crude through-put 
f o r  t h e  production of t r a d i t i o n a l  petroleum products. 

There is  no petrochemical indust ry .  The Government i s  giving a t t en t ion  t o  
t h e  importance of e s tab l i sh inc  a petrochemical industry.  A pro jec t  f o r  the  pro- 
duction of PVC has been included i n  t h e  Five Year Plan. The ECA/UDIDO Chemical 
Indust r ies  Development Mission (May 20 - June 2,  1970) had estimated the  1977 
consumption a t  6,910 tonnes f o r  r i g i d  p ipes ,  shoes, and other  niscel laneous uses. 
The consumption of polyethylene (LDPE and HDPE) is 2,200 tonnes (1977) and 
polypropylene 689 tonnes . 

These q u a n t i t i e s  a re  too  s m a l l  t o  consider i n s t a i l a t i o n  of a major o le f ine  
complex from p e t r o l e w  resources.  

Natural Gas U t i l i s a t i o n  

Plans f o r  u t i l i s a t i o n  of na tu ra l  53s c a l l  f o r  production of amnonia. There 
a re  no plans f o r  methanol o r  0x0-alcohols production. 

A comprehensive study has been completed by Swedish i n t e r e s t s  t o  s e t  up a 
f e r t i l i z e r  p lan t  a s  below: 

Armnoni a 1150 metric tons  per day 
Urea 1750 metric tons  ~ e r  dav 



20,000 - 25,000 tonnes per year of ammonia i s  proposed t o  be supplied t o  t h e  
e x i s t i n g  f e r t i l i z e r  p lan t  a t  Tanga t o  replace imports. The t o t a l  estimated cost 
of the  f e r t i l i z e r  complex, inc lus ive  of all on-si te  f a c i l i t i e s  has been placed 
a t  US$ 400 mill-ion. The proposed c a p i t a l  s t r u c t u r e  envisages 30% Swedish equi ty  
pa r t i c ipa t ion  and 70;; Tanzanian Goverment but t h i s  has ,  u n t i l  now, not been 
discussed with the  Tanzanian Government au thor i t i e s .  Loan f inancing arrangements 
a re  s t i l l  open. The intended time schedule c a 1 . l ~  f o r  establishment of production 
by 1955 a t  about 70-75% of rate.? capacity. The plant  i s  proposed t o  be located  
e i t h e r  a t  Masoko (30 km off-shore from the  gas f i e l d s )  o r  a t  Dar e s  Salaam, about 
350 km away from Masoko. The plans a l so  c a l l  f o r  deputing 300-350 persons on 
t r a i n i n g  abroad. 

The present  l e v e l  of  consix&ion of Nitrogen f e r t i l i z e r s  i n  Tanzania is  
20,000 - 25,000 tonnes Nitrogen, but the  present  consumption i s  r e s t r i c t e d  due t o  
inadequate suppl ies  ane dependence on imports. The est imates ind ica te  t h e  
consumption t o  go up t o  66,000 tonnes Nitrogen by 1485, and 87,000 tonnes by 1990, 
agains t  t h e  l i k e l y  production capacity of 225,000 - 240,000 tonnes Nitrogen p e r  
year.  The p ro jec t  i s  being planned with t h e  export market i n  view. 

The manpower p r o f i l e  and t h e  t o t d l  manpower requirenents f o r  t y p i c a l  
f e r t i l i z e r  p ro jec t s  f o r  operat ion i n  a developing country has been given i n  
Annexures 3 and 4 .  These manpower es t imates  a r e  subs tan t i a l ly  higher than would 
normally be planned f o r  a similar fac tory  i n  a highly i n d u s t r i a l i s e d  developed 
country. It i s  based on t h e  experience of &eveloping countr ies  manning of 
f e r t i l i z e r  p lan t s ,  such a s  those i n  India .  For a v a r i e t y  of reasons. many of t h e  
p l a n t s  i n  India  a r e  manned l i b e r a l l y .  Apart from other  f a c t o r s ,  a l i b e r a l  
manning takes ca re  of poss ib le  wastage due t o  rap id ly  expandine opportunit ies  of 
t r a i n e d  manpower i n  a developing country. The attainment of l e v e l s  of s k i l l  a f t e r  
t r a i n i n g  period i s  a l s o  not uniform a s ign i f i can t  percentage normally does not 
always come up t o  t h e  requirements of Job. Newness of the  operat ions i n  i s o l a t e d  
environment with of ten  inadequate inf ra-s t ructure  f a c i l i t i e s  c a l l s  f o r  providing 
more t r a i n i n g  manpower f o r  operations a n i  maintenal?ce than what a r e  normally 
p r a c t i s e d  i n  t h e  i n d u s t r i a l i s e d  developed countr ies .  

Phosphate Rock 

I n  1979-80, t h e  ac tua l  import of phosphate rock from Jordan t o  operate t h e  
ex i s t ing  phosphoric a c i d  p lan t  i n  t h e  f e r t i l i z e r  complex a t  reduced load due t o  
various reasons i s  20,000 tonnes ,  t h e  19CO-81 i ~ p 0 1 - t ~  a r e  placed at 60,000 tonnes 
of rock at an estimated cost  of 35 mi l l ion  Tanzania:: s h i l l i n g s  ( 1  US$= about 8 
T. S h i l l i n g s ) .  

Deposite of phosphate rock have been es tabl ished a t  Minjinm i n  t h e  Arusha 
region. According t o  a statement i n  the  Tanzanian Parliament ( ~ a i l y  Mews 1 6 t h  
Apr i l ,  1980 - Dar e s  Salaam), Governnent has now decided t o  exp lo i t  t h e  phosphate 
rock deposits  which w i l l  be used by the  Tanzanian F e r t i l i z e r  Company. Negotiations 
a re  reported t o  be current ly  on betweer Stamico and a Finnish Conpany co owe) f o r  
mineral exploi ta t ion .  

Pharmaceuticals 

3uring the  last  t e n  years ,  considerable empahsis has been placed f o r  t h e  
development of t h e  pharrnaceuticsl industry.  I n  1978, t h e r e  were t h r e e  manufacturing 



enterpr ises ,  and one vaccine i n s t i t u t e .  The industry i n  1978 could be considered 
t o  be i n  an infant stage. 

fiowever. the Tanzanian Government have decided t o  es tabl ish a modern 
pharmaceutical plant i n  the country. A f e a s i b i l i t y  study has been completed by 
a Finnish company by end 1975. An agreement has been signed between the Finnish 
Company and National Development Corporation of Tanzania. The agreement provides 
f o r  t he  Finnish company t o  provide the technical  know-how and detailed designs. - 

The production programme for  the  pharmaceutical formulations has been 
ident i f ied.  It includes a wide range, and the capacit ies of each have been 
determined. The factory i s  t o  5e located a t  Arusha. 

a' 
I/ The following man-power needs for  the  factory have been envisaged:- 

1 s t  Year 6th Year 

46 51 

Administrative and 
Cler ical  4 1  42 

Labour 85 
D- 

The i n i t i a l  number of 11 ex-patriates i s  Planned t o  be reauced t o  4 by the  
6th year. 

The Finnish company (orion) i s  reported t o  be t ra in ing  managers and 
technicians. 

Through the good of f ices  of UNDP i n  D a r  es Salaam, t he  mission had an 
opportunity t o  meet M r .  B.J.M. Stedman, Manpower Adviser of the  National 
Development Corporation, from the Overseas Development Agency of the  Government of 
U.K. M r .  Stedman had been an adviser on Manpower Planning t o  the  Ministry/National 
Development Organisation, and more par t icu la r ly  concerned with the Director of 
Manpower Planning and Development Division. M r .  Stedman's observations ( ~ e b / ~ u l .  , 
1979) on Tanzanian experience indicate  an ever increasing shortage of s k i l l s  and 
inab i l i t y  of the  exist ing formal t ra ining in s t i t u t i ons  t o  meet the  demand. This 
experience i s  not unique as t h i s  had been the case i n  t h e  developing countries and 
i n  many instances, i n  the  developed countries. It has been well recognised t h a t  . t o  meet the  demands of the  industry, a formal education of the  univerwity is  not 
always adequate. A second spe l l  of induction t ra in ing  becomes essent ia l  f o r  
industry t o  supplement t he  academic background t h a t  the  individual had acquired i n  

- t he  university/technical ins t i tu t ions .  An indus t r ia l  t ra ining i n s t i t u t e  designed 
t o  cater t o  t he  specific needs of the  specif ic  industry is  thus called for.  I n  
other words, a t ra ining i n s t i t u t e  established for  t ra in ing  managers, and engineers 

1/ ECA/UNIDO Chemical Industry Development %ission Report on Tanzania, ECA 
79-1445. 



for  t he  f e r t i l i z e r  industry i s  not sui table  for  one designed f o r  t ra ining of 
technicians f o r  automobile industry; even within a chemical industr ies  group, 
t ra in ing  needs and emphasis d i f fe r  and, therefore,  the  t ra in ing  i n s t i t u t e  has t o  
develop expertise i n  a specified f i e ld .  The facul ty  of t he  t ra in ing  i n s t i t u t e  i s  
a lso provided accordingly. 

M r .  Stedman's preliminary findings indicate manpower requirements of a 
t o t a l  of 1,500 management, technical ,  technician and sk i l l ed  a r t i san  grades of 
personnel f o r  1979-83. The de t a i l s  are  given i n  Annexure 5. The t ra in ing  needs 
and the periods have also been summarised i n  a note i n  Annexure 6. The Manpower 
Planning and Developnent Division can effect ively provide t h e  functions re la ted  t o  
manpower planning and development. !The pol ic ies ,  s t ra teg ies  t h a t  a r e  required for  
manpower planning are  outlined i n  Section 7. A c r i t i c a l  review of t h e  features 
presented i n  Section 7 might be useful t o  the  manpower planning and development 
division of t he  National Development Organisation i n  Tanzania. 

4.2 Nigeria 

4.2.1 The mission v i s i t ed  Lagos, Nigeria between May 7 - 1 4 ,  1980. Discussions 
were held with the following: 

1. Planning and Policy Division V!. Durojaiye, 
Ministry of Industry Under Secretary 

( M r .  Obero, Dy. 
Secretary was on tour )  

2. Chemicals and Pharmaceuticals 
Division, 
Ministry of Industry 

3 .  Investment Information 
and Prmotion Division, 
Ministry of Industry 

4. Projects Implementation 
Division, Ministry of Industry 

5. Pulp & Paper Division, 
Ministry of Industry 

M r .  F.A. Adun, 
Officer-in-Charge of the  Division 

M r .  S.C. Iwichukwu 
Senior Asst. Secretary 

( M r .  C. Nwaeku, 
Dy. Secretary was on tour )  

M r .  Lawal, 
Asst. Director 

M r .  Eddy E. ?Jwaezeapu 
Under Secretary 

Mr. R .  Adeyeye 
F e r t i l i z e r  Project  

Vx. J . O .  Ajibole 
Under Secretary 

6. Nigerian National Petroleum D r .  E . I .  Onyia 
Corporation Manager, Projects and Engineering 

Division 

1 .  Wolfgang sch- 
Junior Professional Officer 
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4.2.2 Fe r t i l i ze r  Project 

4.2.2.1 Nigeria's plan t o  s e t  up a f e r t i l i z e r  plant has made s ignif icant  progress. 
A s  on May 12, 1980, the  negotiations f o r  Engineering, Procurement and Construction 
(EPC) contract are i n  progress, and expected t o  take a f i n a l  shape within one week. 
The contracts are expected t o  be f ina l i sed  within L-5 months thereaf ter .  

_. The negotiations f o r  management contract i n  order t o  arr ive a t  a management 
agreement w i l l  take place immediately a f t e r  the  current negotiations on EPC are  
concluded. 

i 
4.2.2.2 Under the contemplated arrangements, a U.S. /Japanese consortium comprising 
of M.W. Kellogg, International Minerals and Chemicals Corporation, both of USA, 
and Kawasaki of Japan, is involved i n  t he  following manner. 

I. EPC contract w i l l  be principally the  responsibi l i ty  of Kellogg and 
Kawasaki; the  contract involves a lunpum f ixed f ee  for  engineering and project  
management services,  and a l l  off-shore supplies. Kawasaki apparently w i l l  be t he  
vendor f o r  off-shore supplies including high pressure bo i le rs  and heat exchangers 
e tc .  They w i l l  a l so  co-ordinate supplies of other off-shore items, e.g. cap re s so r s ,  
convertors, e tc .  A l l  loca l  supplies and costs are  on reimbursable basis.  The 
contract i s  t o  be completed i n  32 months. 

11. There w i l l  be a management agreement with t he  consortium, i n  which 
presumably IMC w i l l  have the  principal ro l e  t o  play. 

111. The US/Japanese consortium w i l l  take 30% of eq:..ity, and 70% w i l l  be held 
by the Nigerian Government. 

4.2.2.3 The t o t a l  estimated cost of t he  project  i s  ~ .S .$500 milLon; t he  Ex-Im 
Bank w i l l  provide the  loan financing, and perhaps co-financed by Japanese loan. 

4.2.2.4 The plant i s  based on Natural gas. It wi l l  be located a t  port Harcourt. 
The plant capacit ies are: 

Ammonia 1000 metric tons/day 
Urea 1500 metric tons/day 
NPK (19-19-19) 1000 metric tons/day 
28-28-8 e tc .  

Kellogg technology w i l l  be used for  Ammonia; urea plant w i l l  be based on 
stamicarbon technology and Jacob Engineering are  entrusted with the NPK project .  
IMC w i l l  supply the intermediate phosphate material ,  possibly phos acid/EW. 

4.2.2.5 Marketing studies have ea r l i e r  been done by IFDC. The product pat tern 
and NPK formulations and grades have been based on the advice of the Nigerian 
Ministry of Agriculture. 

4.2.2.6 The project  au th0r i t j . e~  expect t o  have expatr ia tes  from developing countries 
A senior management team i s  expected t o  tour several  countries t o  find out the 
prospects. 



4.2.2.7 If everything goes well as planned, t h e  p ro jec t  should become operat ional  
i n  42 - 48 months from now o r  say, early/mid 1984. 

4.2.2.8 A t y p i c a l  manpower p r o f i l e ,  and t o t a l  manpower requirements a r e  given i n  
Annexures 3 and 4. This  has been drawn up f o r  conditions of operat ion i n  a 
developing country. The nmbers  a r e  s ign i f i can t ly  higher than what might be t h e  
p r a c t i c e  i n  i n d u s t r i a l i s e d  developed countries.  

Experience has shown t h a t  t h e r e  a r e  many f a c t o r s  which l e a d  t o  a d i f ferent  
p a t t e r n  of manning i n  developed countr ies .  The proposed manpower p r o f i l e  and 
manpower requirements a r e  derived from a c t u a l  experience of operat ion,  maintenance 
and mater ia ls  management of s imi lar  p l a n t s  with similar technologies t h a t  a r e  
being b u i l t  i n  Nigeria. 

4.2.2.9 Manpower Planning: Recruitment and Trainin& 

Planning f o r  provision of required manpower f o r  the  p ro jec t  involves t imely 
recruitment and t r a in ing .  The p ro jec t  schedule c a l l s  f o r  t h e  p l a n t s  becoming 
operat ional  by early/mid 1984. It, the re fo re ,  becomes necessary t o  plan t r a i n i n g  
of manpower i n  such a manner t h a t  t h e  personnel at d i f fe ren t  l e v e l s  are ava i l ab le  
f o r  induction,  on t h e  job t r a i n i n g  and assuming r e s p o n s i b i l i t y  f o r  t h e  du t i es  
appropriate f o r  each and a t  t h e  time reqT.rired. 

Broadly, speaking, t h e  top  management and t echn ica l  personnel could be 
c l a s s i f i e d  as below: 

1. General Manager/~ept .  Heads 
Chief Engineers/ Chief Chemist Top management 

2. P lant  managers/Plant Engineers Middle Management 

3. Foreman/Genersl Foreman Senior Supervisory Level 

4. Ass is tant  Foreman/Chargeman Junior  Supervisory Level 

5 Production Operators /Chemists 

6. Maintenance Technicians 

6 .1  Instrument Technicians 
6.2 Mechanical Maintenance Technicians 
6.3 Welders 
6.4 E le - t r i c i ans  , e t c  . 

General Manager is the  Chief Executive f o r  f u l l  time r e s p o n s i b i l i t y  f o r  
continuous supervision of a l l  a c t i v i t i e s  and ensuring compliance and implementation 
of a l l  policy guidelines and d i r e c t i v e s  l a i d  down by t h e E 3 x d  of Directors.  He 
is  a s s i s t e d  by a Deputy and t e n  Departmental Heads as  follows: 

1. Chief of Production Division 
2. Chief of Maintenance Division 
3. Chief of Technical oervices Division 



4. Chief Chemist, inc lus ive  of Quality Control and Environmental 
Protect ion 

5. Chief of Materials  Management - Purchase, S to res ,  Product Despatch, and 
Transport Co-ordination, Materials  .Handling and a l l  Procurement functions 

6. Chief of Finance Division 

7. Chief of Marketing Division 

8. Chief of Personnel and I n d u s t r i a l  Relat ions 

9. Chief of Public Relat ions Division 

10. Chief of Manpower Training 

A s  f a r  as poss ib le ,  the  General Manager should be rec ru i t ed  and should assume 
t h e  pos i t ion  of r e s p o n s i b i l i t y  as ea r ly  a s  poss ib le ,  and preferably as soon as a 
conclusion i n  p r i n c i p l e  i s  reached on t h e  investment decision.  From then on, t h e  
General Managers should be t h e  c e n t r a l ,  key o f f i c e r  t o  co-ordinate a l l  a c t i v i t i e s  
with various concerned a u t h o r i t i e s ,  and under appropriate guidance and d i rec t ion .  
For t h e  Nigerian p r o j e c t ,  t h i s  s t age  had already reached, as i n  May, 1980. It would 
be advisable,  therefore ,  t o  i d e n t i f y  the  individual  now and name him f o r  t h e  post  
and put him i n  responsible pos i t ion .  It i s  l i k e l y  t h a t  such a person has already 
been i d e n t i f i e d  and assigned t h e  t a sk  t o  co-ordinate t h e  a c t i v i t i e s  although he 
might nat  have been named as  such. 

A s  far a s  poss ib le ,  t h e  four  Departmental Heads, v i z .  

Chief of Finance 
Chief of Production (Chief Chemical ~ n ~ i n e e r )  
Chief of Maintenance (Chief Mechanical Engineer) 
Chief of Manpower P l a i n 3  

should be rec ru i t ed  immediately the rea f te r .  The Chiefs of Finance, production and 
I/ maintenance should be associa ted  as  a c t i v e  pa r t i c ipan t s  i n  a l l  contract  negotiations.- 

1/ It i s  poss ib le  t h a t  i n i t i a l l y  f o r  a period of one t o  th ree  years  o r  so, 
counter&% expa t r i a tes  might be appointed as Chiefs of Production and Maintenance. 
I n  t h a t  event, t h e  na t iona l s  who a r e  intended t o  assume the  r e s p o n s i b i l i t y  on 
permanent bas i s ,  should be r e c r u i t e d  and .asked t o  p a r t i c i o a t e  i n  the  contrac t  
discussions. Expatr iates a r e  not required a t  t h e  s tage  of contrac t  negot ia t ions  - 
and obviously, w i l l  only be appointed much l a t e r  i n  the  p ro jec t  construction s t age .  
However, se lec t ion  of those personnel i s  indeed very c r i t i c a l ,  and advise of 
appropriate expat r ia tes /consul tants  should be sought i n  evaluation of t h e  back- 
ground of t h e  l i k e l y  candidates f o r  these  two very c r i t i c a l  jobs p r i o r  t o  t h e i r  
s e l e c t i o n  f o r  the  pos ts .  



The Chief of Manpower Training should be recrui ted more or  l e s s  concurrently 
with the contract negotiations end shouid be i n  position' by the time the contract 
has become e f f ~ c t i - ? e .  It would bc advisable t o  r ec ru i t  r n  expatriate with 
appropriate experience of succ?ssi"rll opzr~t i t iu  and uaintenance of similar f e r t i l i z e r  
plants  from a developing country. It is  important t o  emphasise t h i s  essen t ia l  
pre-requisite as  t he  experience of developing countries for  a continuous period of 
about 10 years or so i n  responsible posit ion i s  indeed relevant for  t h i s  posit ion.  
The Chief of Manpower Training, and h i s  counteruart expatr ia te  (as  adviser)  const i tute  
the  key personnel for  successful recruitment and t ra in ing  of manpower for  the  ..- 
project .  The Chiefs of Production and Maintenance w i l l  pa r t ic ipa te  i n  the  
recruitment of personnel, forsulat ion of t ra ining schedules, and evaluation of 
performance during the t ra ining period along with t he  Chief of Nlanpower Training 
(and the counterpart expatriate ) . . 

Within 3-6 moatlm from the effect ive date of the contract ( t h i s  sha l l  from 
now on be referred t o  as  the  zero date of t he  p ro j ec t ) ,  the second group of key 
personnel-in the  leve l  of ~ h i F ? s  - should be i n  posit ion.  These are  the  - 

Chief of Technical Services 
Chief Chemist 
Chief of Materials Manai;ement 

These s i x  key personnel, v iz .  Chiefs of Productiari, Maintenance, Manpower, 
Technical Services, Chief Chemist, Materials Manager o r  a s  many of them as  are  
recrui ted by then and i ~ c l v s i v e  of the  General Manager as  far as  possible preferably 
as one group ( f a i l i n g  which i n  not more than two groups) should v i s i t  a t  i e a s t  
four similar successfully rucning organisations i n  a t  l e a s t  two developing countries 
and similarly,  four such plants i n  two inciustrialised developed countries. Each of 
these v i s i t s  should be fox  a period of a t  l e a s t  two weeks i n  t he  developing countries, 
and a t  l e a s t  f o r  half week each (say 3 working days) i n  the  developed countries. The 
v i s i t s  t o  the developing countries shodd  take place P i r s t ,  and thereaf ter  t o  t he  
developed counlries. This wi.l.1 involv,- 12-15 weeks of a stucy tour i n  four t o  f ive  
countries by the top tech3icc.l nc?agernent t e r n .  This study tour i s  intended t o  give 
the team a broad experience of +he problems of manwing on enterprise of t he  type 
t h a t  they w i l l  be cal led ugon t o  handle. It i s  important t h a t  the  study i s  under- 
taken preferably a s  a t e a  or  a t  worst, i n  two teams. In s t i t u t i ona l  expertisecoulcl  
be absorbed most effect ively when the  different  heads of divisions meet t h e i r  counter- 

p a r t s  a s  teams i n  joint  meetings and thereaf te r ,  individually t o  seek fur ther  
de t a i l s .  The management s t y l e  and philosophy could also be absorbed by t h e v i s i t  of 
t he  team as  such. It i s  not possible t o  absorb these by s i x d i f f e r e n t  v i s i t s  by 
s i x  persons on s i x  dii?fcz:.iit occasions. It i s  a lso not always practicable t o  
organise an effective programe by the management of these undertakings i f  many 
v i s i t s  are  planned by t h e  same in s t i t u t i on .  

For Nigeria, the  :-isits t o  the developing countries might be t o  Egypt (or 
Indonesia) and India,  and t o  t he  developed countries t o  U.S.A. and e i ther  i n  some 
European country' or J a p n .  In selecting the  specific plants  i n  these countries,  as  
far  as  possible,  v i s i t s  should be undertaken i n  similar plants  with similar 
capaci t ies ,  and adopting some technologies, and as  f a r  as  possible,  similar key 
machinery and equipment. 



This 12-15 weeks study tour  w i l l  give t h i s  management tean a f i r s t  hand 
or ientat ion t o  the  tasks ahead of them. It w i l l  equip them t o  understand and 
appreciate the follow-up steps t ha t  a r e  required t o  develop the  organisation and 
build up manpower systematically. Subsequently, it w i l l  be necessary f o r  t h e  
individuals t o  v i s i t  one o r  more of these plants  for  a more detailed study during 
the  second or  the t h i r d  year of t he  project  construction phase. The Chief of 
Manpower Training, however, might have t o  v i s i t  a t  l e a s t  one typical  model of a - Trsining Ins t i t u t e  for  in-plant t ra in ing  for  a more detailed exposure and study of 
the  f a c i l i t i e s  required, type of curr icula  t o  be developed, t h e  type of t ra in ing  
aids  and inst ruct ional  manuals, and background experience of the  faculty members of . such a t ra in ing  establishment. The major f e r t i l i z e r  fac tor ies  i n  India have 
developed excellent t ra ining f a c i l i t i e s  i n  the Training Ins t i t u t e s  which a re  part of 
t he  factory and under t he  management of t he  General Manager of the  factory. It 
would be advisable t o  v i s i t  some of these t ra in ing  i n s t i t u t e s  i n  India. 

The task for  detailed manpower planning and systematic recruitment and 
t ra ining should begin from the s ix th  month of the  zero date of the  project .  By 
t h i s  time, t he  top management team should normally have come back t o  the Headquarters 
a f t e r  t he  study tour and i s  i n  a posit ion t o  exercise t h e i r  judgement more 
effect ively as t o  t he  requirements of manpower, and t h e i r  t ra ining needs. 

The recruitment and t ra ining for  t he  middle management (Plant Managers; 
Chemical Engineers, Plant Engineers - for  Maintenance Mechanical, E lec t r ica l  
and ~nstrumentation) and senior supervisory leve l  (viz.  General Foreman and Foreman) 
should be taken up. Their recruitment should take place between 6-10th month of 
the  zero date,  and t h e i r  t ra in ing  period should s t a r t  from the  9th t o  t he  24th 
month of t he  project  schedule. 

The t o t a l  number of Managers and Supervisors might be as  below: 

Foreman/ 
Plant Plant General 
Manager Engineer Foreman 

1. Amonia plant 1 1 4 
2. Urea plant 1 1 4 
3 .  NPK plant 1 I1 4 
4. Water treatment ( technologist)  I 
5. U t i l i t i e s :  Steam/power generation 1 4 f  
6. Materials handling 1 ;I 4 
7. Mechanical maintenance - 2 3 
8. Elec t r ica l  maintenance - 1 2 
9. Instrument maintenance - 2 3 

- - - 
6 9 27 



The 
a re  

1. 
2. 
3 .  
4. 
5. 
6. 

t o t a l  number works out t o  42. Of these ,  t h e  personnel t o  be t r a i n e d  plant-wise 
as below: 

Ammonia p lan t  6 
Urea p lan t  6 
N K  plan t  6 
Water treatment ( technologis t )  1 
U t i l i t i e s  - steamlpower 6 - 
Bagging 6 

The 4 i n s t r m e n t  maintenance personnel a r e  t o  be t r a i n e d  i n  a l l  t h e  p l a n t s ;  t h e i r  . 
time roughly could be subdivided in to :  

. 
h o n i a  p lant  
Urea p l a n t  
NPK plan t  
Others 

65% of t h e  time 
20% of t h e  time 
10% of t h e  time 

5% of t h e  time 

The e l e c t r i c a l  and nechanical (genera l )  maintenance personnel might be t r a ined  
i n  a l l  t h e  p lants .  

Group 

Group 

Group 

Group 

The personnel could be divided in to :  

I Ammonia p lan t  personnel 6 
Water treatment techno- 
l o g i s t  1 
Instrument 3 11 
Mechanical maintenance 
(Foreman) 1 

I1 Urea p lan t  personnel 
Inst i-ment 
Mechanical maintenance 
 orema man) 

9 
1 

I11 NPK plan t  personnel 
Baggjng pl-ent 
Mechanical maintenance 1 
(?'--eman j 1 

I V  U t j l i ;  i e s :  Steam powcr 
Bagging 
M e c h ~ ~ ~ i c a l  maintenance 
(p lan t  engineer) 

'1 13 
1 

E l e c t r i c a l  maintenance 3 - 
Total  - b2 

Group - I should sper,d 9 months i n  two Ammonia p l a n t s  and 3 months i n  one urea  p lan t .  
Group - I1 should spend 9 months i n  two urea p l a n t s ,  and 3 months i n  one ammonia p lant .  
Group - I11 shoulcl spend 9 months i n  two NPK p lan t s  and 3 months i n  one urea p lant .  
Group - I V  should specd 9 months i n  two p lan t s .  



As f a r  as  possible, the  f e r t i l i z e r  factory for  t ra ining should be as chosen as t o  
represent more or  l e s s  the type of plant t ha t  i s  t o  be b u i l t  i n  the  Nigerian 
complex, i . e .  the  f e r t i l i z e r  complex should have - 

1. Amiionia plant 
2. Urea plant 
3. NPK plant 

A t  l e a s t  one such complex could be chosen for  t ra ining of dl the Groups I, 11, 
I11 and N. 

4.2.2.10 Manpower Prof i les  for  Different Stages of Fe r t i l i ze r  Project 

Manpower requirements are dif ferent  during the  project  stage and during the  
normal operation phase. The types of organisation and a t t i tudes  and approaches of 
the  management f o r  t he  two different  spheres of a c t i v i t i e s  are t o t a l l y  d i f fe ren t .  
It is  important t o  appreciate t h i s  i n  order t o  ensure success of the  "Jroject. 
Accordingly, t he  organisations are t o  be developed i n  terms of manpower needs, s k i l l s  
organisational pat tern and s t ruc tura l  relationships e tc .  f o r  the  project  phase as 
different  from the one i n  t he  operational phase. 

In  Annexure 4 a typ ica l  model of ammonia and urea complex for  t he  project 
stage has been The annexure provides the  basis  f o r  the  organisational needs. 
In  other words, the scope of the  work and responsibi l i ty  for  the  success of t he  
organisation are  t o  be carefully delineated and the  organisation manned and 
structured accordingly. It i s  important t o  c r i t i c a l l y  evaluate these assumptions 
t o  interpret  the organisation tha t  has been suggested for  the  project  implementation , 
phase. 

In Annexure & an organisational pat tern has been given for  the  manpower 
requirements f o r  the  project  i n  the  operational stage. The basic assumptions have 
also been spe l t  out i n  the  annexure and the number of s t a f f  t h a t  ought b t  provided 

s; 
are t o  be interpreted i n  t he  l i g h t  of these assumptions. It i s  important t o  
par t icular ly  appreciate t h a t  the  manpower requirements and the manpower prof i le  w i l l  
vary from plant t o  plant  even fo r  the  fert;l.i-?- p l a r t s ,  There are a large number 
of variables involved which are  t o  be taken in to  account i n  determining the manpower 
requirements. Each case has t o  be analysed separately and f o r  i t s  specif ic  
requirements. To i l l u s t r a t e ,  manpower prof i les  f o r  four typ ica l  f e r t i l i z e r  plants  
have been compared i n  annexure 3. These four dif ferent  complexes vary i n  product 
pat tern,  i n  technology, i n  the  number of equipment tha t  a r e  available,  re la t ion  t o  
the infras t ructure  f a c i l i t i e s  t ha t  are  available t o  each f a c i l i t y ,  e tc .  e tc .  The 
manpower requirement has, therefore,  varied between 713 i n  one case t o  1957 i n  
another. These f igures  are  only i l l u s t r a t i v e  t o  indicate the  complexities t h a t  a r e  
only i l l u s t r a t i v e  t o  indicate the  complexities t ha t  a r e  involved i n  formulating the 
specific manpower plans for  each factory.  Section V I I  describes considerations 
re la t ing  t o  s t ra teg ies  t o  build manpower for  chemical industr ies  towards attainment 
of self  reliance and t o  reduce i n  the  short run,  dependence on expatriates and 
eliminate then i n  the  shortes t  possible time. 



4.2.2.11 Status of ~h6zmabeuticals Project  

Al th~ugh there were expxta t ions  t ha t  t h i s  sector might expand during the  plan 
period.1975-79, i n  actual  f a c t ,  there  was hardly any progress. Presently, 90% 
of 'he pharmact-itica2.s requirements are being imported, and the remaining. 10% is 
being imported by some ?.oczi i r~duutr ies  end joint  ventures, and prac t ica l ly  only 
t ab l e t  making and packing operations a r e  being done i n  Nigeria. 

A report  on the pharm&ceutical industry has recently been cmpleted by the 
Nigerien I r s t t t u t e  fc' Soc;al an-3 Economic Research (NISW).  This report  i s  under 
the consideration of t he  government (~ay, 1980). The Government has given very 
high p r i o r i t y  t o  t h i s  sector -. aLld a decision on t h i s  report  i s  l i k e l y  t o  be taken 
early.  There ore indiscriminate imports and the Government has expressed concern. 
Tho multi- i~ationals from the developed countries are  cwrent ly  showing in t e r e s t  i n  
new projects  i n  Nigeria but specif ic  decisions a r e  only expected a f t e r  a view on the 
report  i s  taken by the Government. The report  envisages production of an t ib io t ics ,  
and general. puqlose drugs, d?essings and h ~ q ~ i t a l  requirements. 

4.2.2.1.2 Status of Pesticides Industry --- - 
The p-cesent requirements a1.e based on w , m t s .  There are  some minor formulation 

f a c i l i t i e s .  

I .  2 .213  P1.yvcod Industry 

!Pro woo2working h a u s t r i e s  wcre being se t  up with '~umanians as  joint  venture 
Fertners (with 10% equity).  The eqcity contribution i s  being made with raw 
na t e r i a l s  required f o r  the  ply~rood, e.g. zithesix.;. 

The j-ntwnai dfvend for plywood i s  e%yanding f ~ n t  and there  is  scope f o r  
se t t ing  up a d d i t i o ~ a l  uni ts .  There are  no problana for  t he  mpply of timber. 

Tiree fac tor ies  a; Lzii.6 ri; -UP; L; - x i k i ~  dilr l s l n  operation with a d l  
capg.cil;y and t h i s  factory i s  being expandeC. Two others are currently under 
cons-ln~ction.  

Det-i ls  of p:.:.nned petrochemical- cm:iex ere g:'.ven i n  annexwe 1. The progress 
on the p l a n e d  pct;.achc:..ical complex s s  reported by t:le ECA/UNID0 Chemical Industry 
~e-ieloijment Kission consequent on a v i s i t  t o  Nigeria in July,  1978 has not been 
adequate. Nigerian National Petroleum Corporation (NNPc) oho a re  entrusted with 
hplexentat ion of t h i s  2roject  had been b u y  5.n planning expansion of t he  ref ining 
indv.st.:y. A p r t  from t h e  ref inery at  Port IIxrccwt ( 3  million tonnes per year 
throngh-put), two zdditional plants  are under construction, each of 5 mill ion tonnes 
per yiia.r c a p ~ c i t ~ ,  and located a t  Farr i  end Kaduna. 



Discussions with ?1N?C top  executives revealed t h a t  t h e  petrochemical complex, 
including olef ine  c re tke r  ar.d down-stream u n i t s .  would be teken uu f o r  implementation 
by end 1980/eorly 1981. The plans  include a.n ethylene p lan t  (250,000 tonnes per 
yea r )  t o  be expanded t o  353,000 tonnes per y e a r ) ,  a PvC plan t  (90,000 t o m e s  pe r  
y e a r ) ,  LDPE p lan t  (120,000 tonnes per yea r )  and ~ P E  plan t  (60,000 tonnes pe r  yea r ) .  
There a r e  a l s o  projec ts  contemplated f o r  arometics f o r  production of base mater ia ls  
f o r  synthet ic  f i b r e s ;  p a r t i c u l a r l y  polyes ter .  -. 

Technical M a n p m  According t o  an ECA study l/ Nigerian economy employed over - 
20,000 expa t r i a tes  ir, 1974 a d  zl-,e nw:ber appears i o  be increasing.  The National 
Manpuwer Board had made a study of t h e  s t a t u s  of Engineers i n  Nigeria i n  1977, 
inc lus ive  of the  vacancies ir .  various d i s c i r l i n e s  or' engineering and t h e  
expa t r i a tes  employee. This study ind ica tes  a l a r g e  number of vacancies i n  
p r a c t i c a l l y  all disc ip l ines  of engineering - annexwe 9. Basic f a c i l i t i e s  f o r  
production of engineers appear t o  be inadequate i n  ~ i g e r i a  and f u r t h e r  expansion of 
t h e  capacity i s  c a l l e d  f o r .  There a r e  educational f a c i l i t i e s  f o r  - 

- Degree l e v e l  a t  u n i v e r s i t i e s  f o r  engineers; 
- Diploma l e v e l  i n  polytechnics, and - Craftsman l e v e l  i r ~  t r ade  schools and vocat ional  cen t res  f o r  t r a i n i n g  of 

s k i l l e d  workers 

Diploma l e v e l  courses appear t o  be expanding. To i l l u s t r a t e ,  Sokoto S ta te  College 
of Technology a t  Brinin Kebbi i n  Nigeria has expanded f a c i l i t i e s  f o r  Diplama 
l e v e l  f a c i l i t i e s  a s  below: 

Civ i l  Engineering and Building Technology 

1. Diploma i n  c i v i l  engineering 
2. Diploma i n  building technology 
3. F i n a l  c e r t i f i c a t e  i n  co?struction technology 
k .  Intermediate c e r t i f i c a t e  i n  construction technology 
5. Intermediate c e r t i f i c a t e  i n  land surveying 

Mechanical Engineering 

6 .  Diploma ir. mechanical engineering 
7. Intermediate c e r t i f i c a t e  i n  mechanical engineering 

E l e c t r i c a l  Engineering 

8. Diploma i n  e l e c t r i c a l  engineering 
9. F ina l  c e r t i f i c a t e  i n  e l e c t r i c a l  engineering 

10. Intermediate c e r t i f i c a t e  i n  e l e c t r i c a l  engineering 

Agricul tura l  Mechanisation and I r r i g a t i o n  Engineerin6 

11. Diploma i n  a g r i c u l t u r a l  mechanisation 
12. Diploma i n  i r r i g a t i o n  engineering 
13. C e r t i f i c a t e  i n  a g r i c u l t u r a l  mechanics 
1 4 .  Cer t i f i ca te  i n  i r r i g a t i o n  engineering 

11 D r .  M.K. Khanijo's r epor t ,  October 7 9 / ~ e b .  80. - 



!.laterial Science Division 

15. Cer t i f ica te  i n  s o i l s  and corxrete ?es t ing  

Technical Education 

16. Nigerian c e r t i f i c a z e  i n  Education 

Business and Management Studies 

17. Diploma i n  Business scuales 
18. Diploma i n  accounting 

Nigerian National Petroleum Corporation (NNPC)  has developed in-plant t r a i n i n g  
f a c i l i t i e s  f o r  p e t r o l ~ u m  re f in ing  industry.  Plans c a l l  f o r  expansion of these  
f a c i l i t i e s  f o r  petrochemical i n h s t r i e s .  A petroleum t r a i n i n g  i n s t i t u t e  has been 
s e t  up a t  W a r r i  f o r  t r a i n i n g  of s k i l l e d  operators and technic ians .  Nearly 700 operators 
and technic ians  have been t r a i n e d  i n  t h e  operat ing re f ine ry  f o r  t h e  new re f ine r ies .  
The Petroleum Traininz I n s t i t u t e  i s  seoara te ly  managed and i s  intended f o r  
t r a i n i n g  of s k i l l e d  technicians f o r  the  r e f i n e r i e s  and petrochemicals. No 
provision has been made f o r  t ra in i ru :  of managers and supervisors.  

The t r a i n i n g  of managers and supervisors i s  intended t o  be done i n  two ways. 
F i r s t ,  t h e r e  w i l l  be provision i n  t h e  contrac ts  f o r  ( i )  technology supply and 
engineering; and (ii) f o r  major e q u i p e n t  supply f o r  t r a i n i n g  of personnel. 

Besides, the re  might be management agreement with operat ing companies f o r  
t r a i n i n g  of personnel. 

Nigerian government has appreciated t h a t  t echn ica l  and management support 
t o  indigenous business i s  e s s e n t i a l  f o r  t h e i r  development. A number of 
i n s t i t u t i o n s  have been es tabl ished which Nigerians can make maximum use o f .  For 
ins tance ,  t h e r e  a r e  t h e  I n d u s t r i a l  Training Fund (ITP) which i s  responsible f o r  
promoting and encourwing t h e  acqu i s i t ion  of s k i l l s  i n  indust ry  and commerce with 
a view t o  generating a pool cf t raineri  indigenous manpower su f f i c ien t  t o  meet t h e  
need of t h e  economy, and the  Centre f o r  Mulaganent Development, which i s  charged 
with fornula t ion and e x e c u t i o ~  of p o l l c l e s  on mmagement education, t r a i n i n q  and 
development. A l is t  of management and s k i l l s  development i n s t i t u t e s  i n  t h e  country 
is  a t  annexure 8. 

In-plant Training: Besides, t h e  petroleum Training I n s t i t u t e  a t  Warri, t h e  . .  
National E l e c t r i c  Power Authority has provision fo r  t r a i n i n e  the  personnel. req&red 
by the  Power Authority i n  t h e  commercial, d i s t r i b u t i o n ,  engineering and operat ions 
d iv is ions .  , . 

The two year t r a i n i n g  programme i s  a mul t i -d isc ip l inary  induction course, 
comprising of mechanical maintenance, e l e c t r i c a l  maintenance, power-line maintenance, 
p ro tec t ion ,  control ,  metering and bas ic  management sciences.  Tra ineees  a r e  at tached 
t o  t h e  var ious  d ivis ions  i n  ro ta t ion .  Outstanding t r a i n e e s  are  a l s o  provided 
oppor tuni t ies  f o r  overseas t r a in ing .  



The pre-requis i te  f o r  ent ry  i s  un ivers i ty  degree or  higher technician d i p l o m  
i n :  

Mechanical engineering 
FJec t r i ca l / e l ec t ron ic  engineering 
C i v i l / s t r u c t u r a l  engineering 

- However, t r a i n i n g  f a c i l i t i e s  f o r  t r a i n i n g  manpower f o r  t h e  massive f e r t i l i z e r  
p lan t  t h a t  i s  being contracted,  u n t i l  now, have not been s p e c i f i c a l l y  created.  The 
a u t h o r i t i e s  a re  f u l l y  apprecia t ive  of t h e  needs f o r ' s e t t i n g  up o f - f a c i l i t i e s  f o r  
t r a i n i n g  manpower f o r  the  f e r t i l i z e r  industry.  In  t h i s  context ,  Nigerian e 
a u t h o r i t i e s  might be well  advised t o  review f a c i l i t i e s  of t r a i n i n g  i n  other 
developing countr ies ,  e .g.  Egypt, Ind ia ,  Indonesia, and come t o  agreement f o r  
providing t r a i n i n g  f a c i l i t i e s  i n  wel l  organised aspects  i n  any of these  countr ies  
and depute su i t ab ly  se lec ted  Nigerian candidates f o r  extended t r a i n i n g  i n  such 
f a c i l i t i e s .  Apart f r m  t h i s ,  it would a l s d b e  des i rab le  t o  consider t o  en te r  i n t o  
a contrac t  with any organisat ion which has extensive t r a i n i n g  f a c i l i t i e s  (e.g. t h e  
f e r t i l i z e r  p lan t s  i n  t h e  public sec to r  i n  Ind ia ) .  Such a con t rac t  should provide 
f o r  establishment of t r a i n i n g  i n s t i t u t e s  on t h e  l i n e s  described i n  S.ection 5 of 
t h i s  report .  The contrac t  se rv ices  f o r  establishment of t h e  t r a i n i n g  f a c i l i t i e s  
might include:  

1.1 Design of physical  f a c i l i t i e s  
1.2 Design of workshops 
1 .3  Design of l abora to r ies  
1 . 4  Design of s imulators 

2.0 Preparst ion of Training !.lanuals 

2.1 Operation 
2.2 Instrument 
2 .3  Mechanical 
2.4 E l e c t r i c a l  

3.0 Design of Chemical Control Manuals 

3.1 Sampling 
3.2 Analyt ica l  methods 
3.3 Instrument ana lys i s ,  c a l i b r a t i o n  
3.4 Pol lu t ion monitoring system 

4.0 Development of Training Curriculum 

4 . 1  Engineers 
4.2 Suoervisors 
4.'3 operators 
4.4 Instrument technic ians  
4.5 Technicians 



4.3. 

4.3.1. The mission v i s i t ed  E , q t  between 4 and 6 May 1980 and met the fol lowiw : 

I. M r .  Salah Roushdy 
Chairman of Board 
Chamber of Chemical, Cosmetics 
and Phmaceu t i ca l s  Industries 

2. Mr. Saad E.I. Imam 
Director 
Head of Chemical Projects Dept. 
General Organisation fo r  Industr ia l isa t ion 

3. Eng. Fouad Gabriel 
Director General of Training Centre 
(appointment f ixed but l a t e r  cancelled) 

4. M r .  Prem Bhatnagar 
Project Manager 
Central Metallurgical Research 
and Development I n s t i t u t e  

5. M r .  AshafShms-el-Din 
Project Of"' L i c e r  
UNDP 

4.3.2 Egypt i n  North Africa i s  well advanced i n  indus t r ia l  development and i n  
manpower planning and t r a i n i w .  I n  the  chemical industr ies ,  more par t icular ly  i n  
the  f e r t i l i z e r  industry, E@ypt has been operating major f e r t i l i z e r  plants  since 
ear ly  1960. I n  recent years,  two modern f e r t i l i z e r  complexes have gone in to  
production a t  Abuquir and a t  Talkha. In  phosphatics, Egypt has a plant i n  operation 
a t  Abu Zaabal which i s  planned t o  be expanded by in s t a l l a t i on  of a Triple 
Superphosphate plant.  Extensive new deposits of phosphate rock ident i f ied a t  Abu 
Tartur have t o  be developed over a period of next 6-7 years. 

Egypt is expected t o  be self -suff ic ient  i n  f e r t i l i z e r s ,  both nitrogenous and 
phosphatics, i n  t he  next 4-5 years. No fur ther  nitrogen f e r t i l i z e r  plants are  
contemplated. 

4.3.3 Petrochemicals: Although p l a s t i c  p r o c e s s i ~ g  f a c i l i t i e s  have been developed 
both i n  the  public and pr ivate  sectors ,  Egypt, u n t i l  now, has no major petrochemical 
industry. There are  plans t o  manufacture petrochemica' products l i k e  PVC and 

polyethylene; ini t ia l ly ,  the projects might be based on imported ethylene, but 
discussions on t h i s  have not been f inal ised.  Similarly, WC production i s  
contemplated with imported (YCM) Vinyl Chloride Manmer. 



4.3.4 Pharmaceuticals: The domestic market f o r  pharmaceutical products might be 
the  biggest  i n  the  middle e a s t .  The Chemical Indus t r i e s  Mission (ECA/UI~IDO Mission) 
reported a t o t a l  consumption of pharmaceuticals i n  Egypt alone i n  excess of 100 
mi l l ion  $ i n  1975. More than 805 of t h e  pharmaceuticals consumed i n  1975, however, 
were formulated frcm imported and l o c a l l y  produced bulk pnarmaceuticals. 
Production, control  and administrat ion of the  indust ry ,  inc lus ive  of drug 
administrat ion,  has been well  developed i n  Egypt. -- 

The pharmaceiitical a d  r c l a t e d  Indust r ies  i n  t h e  public sec to r  i n  Egypt is  
represented by 9 S t a t e  owned canpanies. 

4.3.5 Technical Wnpower 

I n  E ~ y p t ,  t h e r e  i s  a h i sh ly  q u a l i f i e d  body of s c i e n t i f i c  and technological  
personnel (Annexure 1 0 ) .  The manpower avai lable  comprises pharmacists, chemists,  
technicians,  s k i l l e d  labourers  as wel l  a s  workers who could be employed e f f i c i e n t l y  
i n  the  pharmaceutical industry.  Simi lar ly ,  t h e r e  i s  adequate manpower f o r  t h e  
f e r t i l i z e r  and t h e  p l a s t i c  processing i n d u s t r i e s .  I n  e f f e c t ,  t h e  production of 
graduate engincers i n  Egypt appears t o  be i n  excess of t h e  requirements t h a t  t h e  
i n d u s t r i a l  expansion within Egypt could conveniently absorb. 

A t r a i n i n g  i n s t i t u t e  f o r  chemical indus t r i e s  i n  gener-d 'but  i a r g e l y  f o r  t h e  
f e r t i l i z e r  indust ry  is  being b u i l t  at  Talkha. The World Bank i s  a s s i s t i n g  the  
s e t t i n g  up of t h i s  i n s t i t u t e  with a loan of US$ 1 mil l ion .  The i n s t i t u t e  is ,  
however, not a p a r t  of t h e  manegement of t h e  Talkha f e r t i l i z e r  factory.  There i s  
no t r a i n i n g  i n s t i t u t e  es tabl ished a t  Abuquir fac tory .  

The t r a i n i n g  i n s t i t u t e ,  f o r  t h e  f e r t i l i z e r  indust ry ,  when developed, could 
provide a s u i ~ a b l e  f a c i l i t y  f o r  t r a i n i n g  of operators and technicians f o r  t h e  
f e r t i l i z e r  indust ry  i n  t : e  African region. It might be des i rab le  t o  review t h e  scope 
of t h e  t r a i n i n g  i n s t i t u t e  an2 t h e  f a c i l i t i e s  t h a t  a r e  being provided with some 
i n s t i t u t i o n s  t h a t  have been es tabl ished i n  o ther  developing countries such as those 
i n  India .  The t r a i n i n g  institu+,e model out l ined i n  Section 5 might a l s o  be s tudied 
t o  review i f  t.le f a c i l i t i e s  t h a t  a r e  being developed conform t o  t h e  model out l ined 
i n  Section 5. 

lr.4 Cameroon 

The mission vis:ted Clanercon between !Nay 1 5  and 17, 1980. The mission m e t  
t h e  following: 

1. M r .  Sei~nkam Rqugois (Follow up of Programme General Organisation 
Deputy d i r e c t o r  fo r  S c i e n t i f i c  and Technical Research) 

2. M r .  Oyono Jean-Marc 
Ingenj e w e ,  S t a t i s t i c i a n  Economist 
Direction de l a  P lan i f fca t ion  
Ministry of Economic Tlanning (MINEPI 
Yaounde 



4.4.1 Cameroon i s  a young republic. The Planning Commission of Cameroon has s e t  
i t s  objective t o  transform Cameroon's own materials in to  useful pro6ucts. Natural 
gas has been found near Douala. A f e r t i l i z e r  plant has been recently s ta r ted  but 
there  are  a number of problems. There i s  a lso a t y re  factory near Douala. The 
Planning Comissior. i s  also deeply concerned with health problems and the newer 
type of trop'.cal diseases t ha t  are exis tent  i n  th? republic. Cameroon is largely an 
agr icu l tura l  country and e x y r t s  rubber, coffee, cocoa and cotton. The Rlanning -. 
Commission i s  conscious of the  systematic development of t ra in ing  f a c i l i t i e s  t o  
provide rxnpoxer f r  the industry. Of the new major industr ies  planned are: 

( i )  Caustic Chlorine Piant 
Pesticides Formulation Unit and l a t e r  integrated for  production 
of active materials 

( i i )  Restarting of f t r t i i i z e r  plant 

(iii) Urta Formaldehyde and Phenol Formaldehyde type of res ins  and 
fo r  use as  adhesi--es 

The conwltant consti tuting the mission had the  background experience f o r  
the development of t ra ining i n s t i t u t e  for  f e r t i l i z e r  industry. Such t ra ining 
i n s t i t u t e s  ham p?oved quite e f f e c t i ~ r e  for  t ra ining of managers, technologists, 
engineers, technicians, craftsmen and for  commercial establishments. A model 
of t he  t ra ining i n s t i t u t e  t h a t  i s  being described below i s  adopted from a 
successfully run t ra in ing  esteblishment as par t  of a najor f e r t i l i z e r  complex 
i n  India. 

The a c t i v i t i e s  of the  Training i n z t i t u t e  might be divided in to  three f i e ld s :  

(1) &&rentices Tra in~ng - For new eLnp.70yees a t  t he  operator/technlcian, 
rqx-*viso~y an? ,'unior executiv: L v e l ;  

(2)  Staff  Ti.a'ning - For exist ing enpl.o.vees.in t he  form of: 

(i j T:lco: c?? :.c?:. n-'.-.sr -:: i n  the oli-nnirg, up t o  the  standard of the  
dc.;ree c olirse, 

( i i j  I?.-~elopient c o u r s x  for  a l l  c a t ~ ~ o r i - e s  of employees; and 

( ) 1,er'resher cozrses . 
(3 )  Trair  h g  f a c i i i t i e s  to :  

(i) Edilcatinnal i n z t i ~ u t e s  

!ii) Oiner i c d u s k i a l  orjanisations.  

The f o l l w i n g  tab1 e pmvides the de t a i l s  OP various t ra in ing  s c t i v i t i e s  



A. APPRENTICESHIP TRAINING 

- 
Post  Offered 

Per iod  of  at  t h e  end of 
Category Bas ic  Quali9ic~.%io.:z Ti-?int%:g Tr:.ini;-g 

1. Jr . Exee.dLve Trainces B E .  , , I 2 i.C2:-3 p ~.ol. ,... 
r 3- .A 

( '~ ' echn ic~ . l )  ( ~ o ~ m e x i a l )  e ;cc t r lca l ,  o r  in:. '-.;1-znl~;f.cn, 
''.k . J,-pio., . I- - r..?' vLr1ce? 

(Adminis t ra t ion)  M. Cox., M.B.;.., H . A .  
( ~ c o n a n i c s )  c t c  . 

2 .  Senior  Tec' :l.ician/ 
Opera t ive  Trainees 

Dip1z-r'. i n  ~i~esh:;iical, 
e l e c t r i c a l ,  che:;.ic3., 
instrumentat:  r,:: o r  U. Sc. 

3.  Craftsman Trainees S.S.C. /Matric wi th  Science 2 yea r s  Technician 
end Maths Operator G r .  I1 



B. APPRENTICES UNDER THE ACT 

Post Offered a t  
Period of t he  end of 

Category Basic Qualifications Training Tr a i  11; ng 

1. Engineering Trainees Degrees i n  mechanical, chemical, 1 year - 
e l e c t r i c a l  or  instrumentation 

- 
2. Technicirtn Trainees Diploma i n  mechanical, 

e l e c t r i c a l ,  instrumentation or 
chemical 1 year - 

3.  Traae Aywentices S.S.C. w i th  Science and Maths 3 years i n  Technician/ 
case of Operator G r .  I11 
Fressher . 
1 t o  2 yrs .  
f o r  I.T.I. 





- 32 - 
D. DEVELOPMENT COURSES 

I. Short Tern Courses 

- 
Internal  External 

Category Trc ining Training Total  - 
1. Xon-supervisory 2 keeks 2 weeks i n  a period of 3 years 

2. Supervisors 3 r-eeks 1 week 4 weeks i n  a period of 3 years 

3. Xiddle managers 4 veeks 2 weeks 6 weeks i n  a period of 3 years 

4. Senior managers 2 veeks 6 weeks 8 weeks i n  a period of 3 years 

11. Career Development Classes 

Q u d i f  icat ions  No. of increments 
Course for  e l i ~ i b i l i t y  Period Equivalent t o  granted on passing 

-- - 
1. Pre-basic Fon-matric 1 - 1% gears Matric IS. S. C . 
2. Basic Matric /pre- @p'$E?s 

basic Approx . I. Sc./B.Sc. Par t  I 1 

3. Advance Basic/I.Sc./ 1% years B. Sc . /Diploma 1 
B. Sc. Part  I A~vrox. - - -- r. A.M.I .E.  Advmce (Mech) 1 t o  3 B.E. f ~ e c h )  ( ~ l e c )  2 

(1ndia) (Elec) , (1nst)  years ( In s t  ) ,   hem) 
A . M . I . I .   hem) 

5. I.C.W.A. Intermediate 3 years 2 



The Training Ins t i t u t e  has t o  be equipped well with t ra in ing  f a c i l i t i e s  such 
as  c lass  room, drawing h a l l ,  conference h a l l ,  assembly h a l l ,  e t c .  

The various f a c i l i t i e s  for  t ra in ing  may 

(A) Workshop: The Training I n s t i t u t e  has t o  
following t rades  : 

( i )  F i t t e r s  
(ii) Welders 

( i i i )  Machnists 
( i v )  Electricians 
(v )  Instrument mechanics 

be given under t he  following categories: 

be equipped with workshop for  the 

(B) Audio-visual Aids: The Training Ins t i t u t e  night provide fi lm projectors,  a f i l m  
s t r i p  projector,  a s l i de  projector,  an overhead projector ,  epidiascope and various 
materials f o r  be t te r  understanding of equipments and processes. The i n s t i t u t e  should 
be equipped a large number of films and fi lm s t r i p s  not only on technical  objects 
but a l s o  on managerial topics .  The i n s t i t u t e  might develop s l ides  for  understanding 
of the maintenance and operation of c r i t i c a l  equipment. 

(C) Library: The Training I n s t i t u t e  must possess a l i b r a ry  which should have 
adequate number of books on engineering, technology and management subjects. The 
l i b ra ry  should have adequate capacity t o  seat  about 50 persons a t  a time. 

(D) Apprentices Hostel: In  order t o  accommodate various apprentices under t ra ining,  
t he  I n s t i t u t e  might provide hostels with adequate capacity. The hostel  should have 
f a c i l i t i e s  such as  auditorium with indoor games - Badminton, Table Tennis, Carrom 
Boards, Chess, e tc .  and reading room. 

(E) The Training I n s t i t u t e  should possess a very specialised type of simulator 
such as those of Carmody Corporation of U.S.A. 

(F) The Training Ins t i t u t e  should have laborator ies  - one f o r  conducting chemistry 
prac t ica l s  and the other f o r  the physics prac t ica l s .  Another laboratory for  
meteorology might a lso be useful i n  the  In s t i t u t e .  

TRAINING OF PROCESS OPERATORS 

The t ra in ing  of process operators is  ra ther  complicated and poses the 
following problems: 

A t i ) : ,  .&'chemical process by nature i s  k continuous process and for  the  purpose of 
teaching the t ra inees ,  it can neither be stopped nor can any r i s k  can 

. . ,  ' '' 

be taken td 'ai low the new comers t o  learn by pract is ing i n  e x i s t l n g  plants.  
Thus, "On-the-Job Training" degenerates in to  "Look but don't touch" ntethod. 



( i i )  A chemical process i s  extremely interdependent and hence a small change 
a t  one place manifests i t s e l f  i n  a nmber of places disturbing the 
temperatures, pressures, flows, l eve ls ,  e tc .  Hence, unless a t ra inee 
i s  f u l l y  aware of a l l  the  corelations of a l l  the process variables,  he 
is  unable t o  diagnose from the "symptoms" what is  the cause of the  
disturbance. 

I n  or .e r  t o  overcome these d i f f i c u l t i e s ,  i n  the t ra ining of process operators, -. 
specialised t ra ining , f a c i l i t i e s  f o r  the t ra ining of process operators are required 
by ins ta l l ing :  

( a )  Carmoav Process Simulator; and .. 
(b )  Chemical process workshop 

The process simulator and the chemical process workshop do not replace the 
t r ad i t i ona l  t ra ining methods such as  i n s t i t u t i ona l  t ra ining and in-plant t ra in ing ,  
which are  essen t ia l  but these only supplement them t o  make the  t ra ining more 
effect ive.  

CARMODY PROCESS SIMULATOR 

Carmody Process Trainer i s  an electro-mechanical device which simulates the  
work environment i n  a classroom as  would be produced by an actual  ''on stream" 
process. The simulator consis ts  of t he  following three main par ts :  

1. Graphic Magnetic Display Panel: On which the process can be l a i d  out by 
magnetically st icking t o  it equipmnts, symbols, and flow l ines .  

2. I n s t m e n t  Panel: Which is  a repl ica  of the  control  room panel from which 
an operator controls the  process. 

3.  Remote Control Console: From where the  inst ructor  can control  a l l  
instruments and alarms. The inst ructor  can then create any conditions 
on the  model which s ~ t u a l l y  occur i n  an "on stream plant". 

The simulator i s  programmed f o r  "alarms" and "tripping devices" as they ex i s t  i n  
a chemical process plant .  A s  the t ra inees  operate the  valves on the  "control panel" 
o r  i n  the  "f ie ld" ,  appropriate changes i n  t h e  process var iables  are simulated by 
the  inst ructor  from h i s  master console. 

Normal process variables as  well as  abnormal conditions can be presented t o  
the  t ra inees  and t h e i r  correct o r  erroneous responses are  ref lected through changes - 
on the  panel. Thus, a t ra inee  becomes familiar with t he  start up, shut down, normal 
operations and emergencies of a plant within 30 o r  40 hours which would otherwise 
require years i n  "on t h e  job training1'. 

Another advantage of the  simulator t ra ining technique i s  the  high re tent ion 
at ta ined by this technique. 



Psychological studies tend t o  prove tha t  average people generally re ta in :  

10% of what they read 
20% of what they hear 
30% of what they see 
50% of what they hear and see 
70% of what they say 
90% of what they say as  they do 

The simulator then helps i n  the  retention of 90% of what t ra inees  learn.  

CHMICAL PROCBS WORKSHOP 

A process simulator helps i n  understanding the corelation of various process 
variables and t h e i r  control. However, fo r  an operator, it is necessary t o  get  a 
"feel" of t he  plant and equipment, e.g. he must be able t o  recognise a "knocking" 
sound i n  a compressor or  vibrations i n  the bearing by touching it. The chemical 
process workshop is  designed t o  meet t h i s  need by providing f a c i l i t i e s  for  operation 
of various equipments such as  heat exchangers, reactors ,  evaporators, f i l t e r s .  
d r ie rs ,  absorbers, d i s t i l l a t i o n  columns, cooling towers, pumps, ccmpressors, e tc .  
In t h i s  workshop, t he  operators lea rn  by actual operation of process equipments. 

The following important equipnents might be erected i n  the  workshop: 

1. Reaction Unit: Reaction vesse l ,  evaporator c rys t a l l i pe r ,  heater-pumps, 
barometric condenser, vaccum pump, steam e jec tor ,  exhauster blower; 

2. Absorption Unit: Absorber, Double pipe cooler,  recycle pumps, compressor/ 
blower ; 

3 .  Dis t i l l a t ion  Unit: D i s t i l l a t i on  column, reboi ler ,  condenser, separator, 
feed pump, reflux pump, recycle pump, feed tank; 

4. Cooling Tower: Reservoir tank, s t ructure  with packing, pumps, 1 . D .  fan; 

5. Steam Boiler: Burshane gas f i r ed ;  

6. Adsorption Unit: Compressor, cooler, separator,  adsorbers; 

7. Refrifieration Unit: 

8. Rotary Drier and Rotary F i l t e r :  

The Chemical Process Workshop i s  useful not only i n  t ra in ing  the  process operators, 
but it i s  also useful i n  t ra in ing  maintenance t ra inees ,  such a s  maintenance 
technicians, instrument technicians, e lec t r ic ians  and welders as t h i s  is  a miniature 
plant which i s  t o  be maintained l i k e  any other plant on s t r e w .  



ADVANCED TRAINING I N  WELDING 

Due t o  highly sophisticated technoloa  and growing need t o  cope up with 
changes i n  welding of very sophisticated alloys and p l a s t i c s ,  the Training Ins t i t u t e  
might provide for "~dvanced Welding Shop". This i s  t o  impart specialised t ra ining 
t o  i t s  welders, supervisors and engineers. The Welding Shop might be provided with 
t he  following equipment s: 

D.C. Motor Generator s e t s  
Welding transfonners s e t s  
T.I .G.  welding suni t s  
M . I . G .  welding unit  
Submerged a rc  welding unit  
Eutectic welding equipment 
Spot welding machine 
P. V.C. welding equipment 
Gas welding and cutt ing equipment 
Metal spraying equipment 
Plasma cut t ing equipment 

I 
Universal cut t ing equipment 
Slides and fi lms on welding processes techniques 

Tbe following welding cobrses are  t yp ica l  for  such an In s t i t u t e :  

Nme of t he  Course Duration Par t ic ipant  Specification 

1. High pressure,  , 

welding course 8 weeks 

2. 'delding course f o r  2 weeks 
supervisors and 
engineer 

3 .  -do- 2 weeks 

4. Specialised course 2 weeks 
i n  t i g  welding and 
plasma cutt ing 

5. Specialized course 2 weeks 
i n  MIG welding 

6. S p x i a l i s e d  course 2 weeks 
i n  submerged arc 
welding 

7. Specialised course 1 week 
i n  spot welding 

8. Inspection and 
t e s t i ng  of welding 1 week 

Industr ia l  t ra ining with 2 years 
prac t ica l  experience 

Diplcnn- or  degree i n  engineering 

School leaving c e r t i f i c a t e  o r  
indus t r ia l  t ra in ing  with a t  l e a s t  
5 years experience as a supervisor 

Industr ia l  t ra ining with an 
experience of 5 years 



IN-PRACTICE SCHOOL TRAINIEC 

In-practice school traini.ng i s  a p a r t  of t h e  syl labus  f o r  t h e  chemical 
engineering post graduate students f ron academic i n s t i t u t e s .  It i s  a f u l l  pled@ed 
course of s i x  months designed t o  g ive  students a p r a c t i c a l  o r i en ta t ion .  The main 
object ive  of t h e  cciurse i s  t o  g e t  t h e  students exposed t o  the  i n d u s t r i a l  environment 
p a r t i c u l a r l y  of the  c h m i c a l  ; .n&mtries so t h a t  they c;~ apply t h e i r  t echn ica l  
knowledge within the  cons t ra in t s  of i n d u s t r i a l  environment. They have t o  undergo 
in tens ive  t r a in lng  i n  a l l  o1a~l .s  and have t o  co?q?lt:te ?. cumber of projec t  works on 
ac tua l  problems ex i s t ing  LLI  ci.e p lants .  

CAREELii DEVELORENT' COURSES 

In  order t o  prepare ex i s t ing  personnel f o r  higher r e s p o n s i b i l i t i e s ,  it i s  
e s s e n t i a l  t o  asslst them i n  overcoming t h e i r  hanZiczps i n  t e r n s  of i n s u f f i c i e n t  
educational background. This could be done through t h e  part-time c lasses  i n  t h e  
evening, which help t h e  employees i n  acquiring more knowledge and higher qual i f ica-  
t i o n s  without d is turbing t h e i r  normal du t i es .  Each course i n  the  part-time a lasses  
continues f o r  16 t o  13 months. Those who complete these  courses successfully a r e  
t r e a t e d  on pa r t  with the  persom having standard educational  qua l i f i ca t ions .  Thus, 
even if a person i s  non-matric vher, he s t a r t s  h i s  ca ree r ,  he can became a qua l i f i ed  
engineer i n  2 t o  10 years by hard work, perseverance and in tens ive  s tudies  through 
p a r t  time c lasses .  

Various caxeer dtvelopinent courses and t h e i r  equivalent qua l i f i ca t ions  a r e  
shown i n  t h e  p recebng  Table I under Career Development Courses' .  The pre-basic 
and basic ~xaminations a re  common t o  a l l  d i sc ip l ines .  The advance course i s  a 
spec ia l i sed  course, separa te  f c r  chemical, mechanical, e l e c t r i c a l  and instrumentation 
d i sc ip l ines .  

DEVELOPMENT COlJ2SZS 
TECHNICAL DEVELOPbIE>!T COIJEESES -- 

~ h i ~  c--...-- Y,,.,~ - i s  rks ig~led t o  equip tine technicians with recent  development i n  the  
f i e l d  of maintenance and re f resh  i;heir knmledge. An a t te i ip t  i s  made t o  improve 
t h e i r  s k i l l  by arran~Ln,: ~ % x ~ ? ~ s l - r % : i . m s  of r ;&in t -a ince  ~~~~~~~~~res under t h e  guidance 
of exper ts ,  t ub in<  t h e  pa r t i c ipan t  t o  v i s i t  other f x t o r i e s  and by using f i lm s t r i p s  
and f i lms on correc t  maintenance techniques. 'The pa r t i c ipan t s  a re  a l s o  introduced t o  
other s k i l l s  such 2s coim'ri:~dc.?-cion, hman r e l a t i o n s ,  :iotivation, e t c .  Use of games 
and case s tudies  i s  a l s c  ixde  t o  improve t h e i r  understanding i n  these  f i e l d s .  

The Training I n s t i t u t e  should plan t o  conduct operator development course of 
8-10 days' duration, designed t o  meet t h e  following requirements: 



1. To equip new operators with e s s e n t i a l  s k i l l s  of operat ion;  

2. To prepare operators f o r  emergency operat iocs,  

3. To re f resh  and upsate t h e i r  r e l a t e d  lmowledqe: 

4. To f o s t e r  r!esirable a t t i tuc ' e s  ir, the7 

5. To educate them i n  s a f e t y ,  

6. To broaden t h e i r  understanding about t h e  organisa t ion;  

7. To t r a i n  them for :  
( a )  altered/new process i n s t a l l e d ;  
( b )  changed product pa t t e rn ;  
( c )  f r esh  p lan t ;  and 

8. To develop senior operators fp_r sup s i t i  ons . 
The course might make use of l e c t u r e  method f o r  t h e o r e t i c a l  aspects ,  simulation on 
process t r a i n e r  f o r  understanding core la t ion  of various process va r iab les ,  and 
management games and case s tud ies  f o r  iaproving the  a t t i t u d e s  of persons. 

The Training I n s t i t u t e  might be equipped with organising various types of 
management development programmes f o r  a l l  l e v e l s  of supervisory and managerial 
s t a f f .  The areas  covered i n  the  programmes include funct ional  d i s c i p l i n e s ,  l i k e  
marketing management, f inanc ia l  management, mater ia ls  fnanagement, e t c .  and genera l  
and behavioural d i sc ip l ines  l i k e  general  management, p ro jec t  3 lann i tq ;  managment by 
object ives  (NE+.IB3), comunicat ion,  f inance f o r  non-financial executives, management 
of human resources,  organisa t ional  behaviour anu human performance, e t c .  The 
following char t  w i l l  i l l u s t r a t e  t h e  various l e v e l s  of management and programmes: 



I~IANAGEMEIT'J! DEVELOPMENT PRCXXAbIMES- 
FOR VARIOUS ma- 

SUPERVISORY & ?:!AWERIAL STAFii --- 

--- 
Level Functional Programme General and Behavioural Programme --- - 

Junior Offrs/ Marketiw itanagement General management 
Managers and f e r t i l i z e r  marketing In&ust r ia l  re ia t ions  

Production management Camraunications 
Financial man~ement Group dynamics and personali ty growth 
Materials management Quant i ta t ive  techniques i n  management 

- 
Middle Advance marketing 
Managers management and f e r t i -  

l i z e r  marketing 
Production planning 
and control 
Management control  
systems 
Advance materials 
management 

- - 

Yanagement of human resources 
o r g ~ a t i o n a l  behaviour and human 
perfo ance 
Indus t r ia l  re la t ions  
Quantitative techniques i n  management 
finance f o r  non-finance executives 
Project  planning and control 
Philosophy of public sector 

Senior Marketing s t ra tegy Corporate planni-ng 
Managers Production planning Management by objectives 

and strategy Investment analysis 
Management information Organisational development and 
and control  systems management growth 

i tanagerial s ty l e s  
Par t ic ipat ive management 
Decision making process 

APPRENTICE TRAINING - Duration: 2 Years 

Junior Executive Trainees 

The aim of the course i s  t o  t r a i n  engineering graduates t o  become able 
engineers/managers . 

El ig ib i l i t y  quslif ications:  A degree i n  engineering or  technology or  a 
Master's Degree i n  applied physics. The t ab l e  below out l ines  t he  t ra ining programme 
for  Junior Executive Trainees i n  a l l  the  above branches of engineering f o r  two 
years from the date of t h e i r  joining. 



Period/  
Stages Npture of Training Weeks Specia l i sed  Courses during Training - A 

1. Induction General s tudy of organisat ion 2 1. Induction course 
and process  of manufacture 

2. General ( a )  two weeks i n  each of t h e  
Training .- p l a n t  and major shops 

(b) Projec t  work 
3. In tens ive  xn.tj.mate f i rst  hand knowledge 

, ~ r a i u i n ~  02 -bile p a r t i c u l a r  p l a n t  o r  
1st Phase s e c t i o n  vnder d i rec t ion  of 

p i a n t   st^ f f  and supervision 
hy t ra in ine:  s t a f f  

. . 
4. l i s c l l r - -  Traj:ling i n  service c4spart- 

. . 
~ n e n t s  such as Lubrication, eous 

Training s t o r e s  , ; Chemical Control ,  
1st Pbse , Katcr Services ,  e tc  . , 

ColloqlLim 

22 2 .  F e r t i l i z e r  technology course 

38 3. Course of mechanical engineering,  
e l e c t r i c a l  engineering and instrumen- 
t a t i o n  

4. Effect ive  publ ic  speaking course 

6 5 .  Effect ive r epor t  wr i t ing  course 

6 .  Course i n  management and supervisory 
funct ions  

7. Specia l i sed  l e c t u r e s  on t echn ica l  
5 .  In tens ive  Holding charge of p l a n t s  o r  30 sub jec t s  

Training s e c t i o n ~  under t h e  production 
2nd Phzse engineel s , picking up of 8. Group discussions 

r o c t i n e  administrat ipn under 
93 wt m&nager/engineer, 9. Course i n  first a i d ,  f i r e  f i g h t i n g  
s n e c i a l  s tudies  and s a f e t y  

6 .  :!iscella-.. :uparvisory, t r a i n i n g ,  6 , .  , 

neous l e c t u r e s  on personnel ,  , . 

2nd phase ' @archare, e t c .  Special  study, 
c,:.loqu i u m ,  problem solving,  
exertcises. 

----- -- 



Progress Record 

Throughout t h e i r  t ra ining,  the  t ra inees  are  t o  be frequently interviewed and 
examined. Confidentia' reports a r e  t o  be collected from t h e  plant and t ra in ing  
s t a f f .  The apprentices might a l so  submit a quarterly report  on theore t ica l  and 
technical  asperts of the  p lan ts  and machinery. 

Commercial and Administrative 

The aim of the course is  t o  t r a i n  personnel t o  become executives i n  the  
camnercial and administrative branches. 

E l i g i b i l i t y   qualification^: A post  graduate degree i n  economics, soc ia l  sciences, 
commerce, business administration, indus t r ia l  management, indus t r ia l  psychology, e tc .  

Duration: 2 years 

Senior Gperator/Technician Trainees 

This course is meant f o r  t r a in i rk  science graduate and those holding a diploma 
i n  dif ferent  branches of engineering t o  take up posi t ions  a t  junior levels .  

E l ig ib i l i t y  Qualifications:  Science degree o r  engineering diploma. 

Duration: 2 years. 

Candidates a r e  attached t o  dif ferent  un i t s  f o r  inplant t ra in ing  according t o  
t h e i r  qualif ications.  

Progress Record: Throughout t h e i r  training, there  has t o  be frequent 
interviews and examinations. Confidential reports  a r e  t o  be collected from the 
plant and t ra ining staff .  The apprentices might be required t o  suhnit a quar ter ly  
technical  report  on theore t ica l  and technical  aspects of the  plants  and machinery. 
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Period/ 
Stages Nature of Training Weeks Specialised Courses During Training -- - 

1. Inriuction 
Training 

2. General 
Training 

3. Intensive 
Training 
1 s t  Phase 

4. Miscella- 
neous 
Training 

5. Intensive 
Training 
2nd Phase 

GeLeral study of the  layout of 
t he  factory and process of 
manufacture 

30 weeks i n  each of the  plants  
and major shops 

Intimate f irst-hand knowledge. 
p r a c t i c a l  work i n  the  plant or  
sections.  They work i n  between 
the  supervisors and the workers 
under direct ion of plant s taff  
an4 supervision by t ra ining 
s t a f f .  After group discussion,. 
Cqnnody classes and special '. 

1.ectures i n  t ra ining centre 

':raining i n  service departments. 
such r s  lubrication,  s tores ,  
chemical control ,  water services, 
e t c .  and special  lectures on 
supervision 

Holding charge of plants  or  sec- 
t i o n s  under process/maintenance 
e x i n e e r .  Picking up of routine 
work. Special studies 

Induction Course 

F e r t i l i z e r  technology course 

Course on mechanical technology, e l e c t r i c a l  
technology and i n s t .  technology 

Course i n  chemical engineering, and machine 
drawing (only for  B.Sc.1 

Specialised lectures  on technical  subJects 

Course on supervisory effectiveness 

Group discussions 

Course i n  f i r s t  a i d ,  f i r e  f igh t ing ,  safety  
and c i v i l  defence 



CRAFTSMAN TRAINEES 

This course is meant f o r  t ra in ing  candidates t o  make sk i l led  a r t i sans  and 
operators a f t e r  campletion of t he  t ra ining.  

Z l ig ib i l i t y  Qualifications: S.S.C. or  equivalent. 

Duration: 3 years 

Age L i m i t :  Between 1 5  t o  18 years i n  case of candidates without a technical  
background. This i s  relaxable up t o  20 years i n  case of those with a technical  
background. 

After successful campletion of t h e i r  t ra in ing ,  they are equipped as  Grade I1 
operators/technicians i n  t he  factory. 

The following t ab l e  (next page) outl ines the  programme of t ra ining during 
the 3 years. 

Progress Record: Throughout t h e i r  t ra in ing ,  t he  t ra inees  are t o  be frequently 
interviewed and examined, and confidential  reports might be collected frm the 
plant and t ra ining s t a f f .  



Stages Iqature of Training 
Period/ 
Weeks Spec ia lked  Courses during Training 

1. Induction Introductory lec tures  about 
Training organisation, plant process, 

d iscipl ine and safety  . 
Acquaintance with tools  
and main equipments i n  t he  
p l an t s  

2. Workshop Prac t ica l  t ra ining i n  
Training f i t t i n g ,  e l ec t r i ca l ,  welding 
and theo- machine shops, etc.  and 
r e t i c a l  t t e o r e t i c a l  instructions i n  
i n s t n c -  r e l a t i on  with the above 
t ion t rades ,  physics, chemistry 

ard engineering drawing 

3. Intensive Acvanced instructions and 
Traininq p rac t i ca l  t ra ining i n  the 
i n  Train- d ~ s i g n a t e d  trade 
ing Centre 

4,  In-plant I r tensive t ra ining under 
T r a i n i y  t t e  technical  staff  and 

svpemision by training 
s t a f f  on actual  job which 
t l  ey w i l l  be required t o  
do i n  t he  plants.  For 
c1,emical operators, Carmody 
Process Trainer is  u t i l i s e d  

1. Induction course 

2. In s t i t u t i ona l  t ra in ing  

3. Course i n  spec i a l i s t  d i sc ip l ine  

4 .  Refresher course I 

5. Refrehser Course I1 

6 .  Refresher course I11 

7. Course i n  first a id ,  f i r e  f ight ing,  safety  
and c i v i l  defence 



i 
I 
I S t k e s  
i .- 

1 1. Iaduciion In t roauctcry  l e c t u r e s  about 

I organisa t ion,  p l a n t .  process,  
aco_uaintarce w i t h  t o o l s  and 2. , I n s t i t u t f o n a l  t r a i n i n g  
main equilments . , 

1 3 .  Refresher courses 
f 50 2 .  I n s t i t u -  P r a c t i c a l  t r a i n i n g  i n  basic \ 
! t i o n a l  shops and t r a c e  theory,  4.: Course i n  f i r s t  a id ,  f i r e  f i g h t i n g ,  s a f e t y  
i q'."? 
s ,ining Physics,, chemistry, engineering, and c i v i l  defence 

iircwin: and exerc ises  i n  
m e c ~ a i c a l  shops 

3. In -p lmt  In tens ive  t r a i n i n g  under t h e  
Traii,ing techl- ical  s t a f f  on 

a c t u a l  jcbs which they would 
be r e p i r e d  t o  do i n  t h e  p l a n t s  

: N.B. The commercial t r e i n e e s  a r e  d i r e c t l y  put on t h e  job t r a i n i n g  and severa l  hours 
of i n s t i t u t i o r a l  t r a i n i n g  might be given every week. 



TRADE APPRENTICES - 
The Training I n s t i t u t e  might diso be equipfied zo brain t rade apprentices i n  the  

following trades:  

1. Attendant operator 3 years 

2. Mechanical maintenance - Chemical plant 3 years 

3. Instrument mechanics - ciiemical plants  3- years 

4. Electrician 3 years 

5. Welders 2 years 

6. Machinists (shaper. s l o t t e r  and palner) 3 years 

7. Draftsman mechanical 1 year 

Commercial Trades 

8. Book-keeping and accountancy 1 year 

9. Store/purchase Assistant 1 year 

10. Sales Assistant 1 year 

11. Clerk (General) 1 year 

Progress Record: Throughout t he  t ra in in6  of all categories of t ra inees ,  there  must 
be frequent examinations and interviews. During in-plant t ra in ing ,  there  must be 
regular plant follow up t o  look a f t e r  t he  d i f f i c u l t i e s  of the t ra inees  and t o  see 
t ha t  they are  working on r igh t  l ines .  The apprentices have also t o  submit weekly 
d ia r ies  about the  work they have done. Confidential reports must a lso be obtained 
from the  plant every 2 months. I n  addition t o  t he  above records, the  t rade  
apprentices have t o  appear for  an examination conducted and a c e r t i f i c a t e ,  duly 
recognised by au thor i t i es  r.ight be awarded. 



TECHNICIAN TRAINEES - 

Period/ 
Stages  Nature of Training Weeks Courses During Training 

1. Induct ion  General study of organisat ion 2 1. Induct ion t r a i n i n g  
and process of manufacture with 

2 .  guioed s tud ies  2 .  F e r t i l i z e r  technology couise 

2 General ?wo weeks i n  each p lan t  and 10 3 .  :;echanical, e l e c t r i c a l ,  instrumentat ion 
Tra in ing najcr s h o p  technology course 

3. F i r s t  in-  In t imate  first hand knowledge 20 1 1 .  Pr inc ip les  of supervision 
t ensiv o of x lan t  under the  guidance of 
Training plar t s t a f f  and supervision of 5.  F i r s t  a i d ,  f i r e  f i g h t i n g  and sa fe ty  

t r a i n i n g  s t d i f  c o ~ r s e  

4. Secon6 -do- 20 
In tens ive  
Training 

- -  
t i . .  I n  t h e  in tens ive  t r a i n i n g ,  t h e  t r a i n e e  has t o  t a k e  charge of m a l l  sec t ions  

under &uidance of p lan t  s t a f f .  



ENGINEERING TRAINEES 

- 
Period/ 

Stages  Nature of Training Weeks Courses During Training 

1. Induction 

2 .  General 
Trainl:lg 

j. Intensive 
'Prainiry 
1st Plant  

4. I n t e r s i v e  
Training 

2nd $ant 

5. Projec t  
Worh 

General study of organisat ion 
and process cf manufacture with 
guided v i s i t s  t o  plants/depart-  
ments 

Two weeks i n  each plant  and 
major shops 

In t imate  f irst  hand knowledge of 
t h e  p a r t i c u l a r  p lan t  under direc- 
t i o n  of p lan t  s t a f f  and supervi- 
s ion of t r a i n i n g  s t a f f  

-do- 

To make a study under, the  guid- 
ance of t r a i n i n g  and p lan t  s t a f f  
of some ac tua l  problems 

2 1. Induction t r a i n i n g  

2. F e r t i l i z e r  technology course 

3 .  Mechanical, e l e c t r i c a l ,  instrumentation 
10 technology course 

11. Course i n  management and s u p e r v i s o ~ j  
18 functions 

5 .  F i r s t  a i d ,  f i r e  f i g h t i n g  and safe ty  
course 

-7 

N.B. Duri,ig irhtensive t r a i n i n g ,  t h e  t r a inees  have t o  t ake  charge of small u n i t s .  



6.0 POLICIES, STRATEGIES, AND MEASURES REQUIRED TO BUILD MANPOWER FOR CHEMICAL 
INDUSTRIES TOWIlRDS ATTAINMENT O F  SELF-RGLIANCE 

Despite wide-spread recognition tha t  the ultimate success of an enterprise 
depends upon the  cal ibre ,  quality and performance of men, l i t t l e  attention is 
normally given t o  systematic planning i n  manpower. There are cases where poor 
planniug on technological, f inancial  and physical f ronts  have been largely 
r ec t i f i ed  through conscious e f fo r t s  t o  improve the quality and deployment of 
manpower. On the  other hand, there a re  a l so  cases where poor manpower planning have 
cmpletely nul l i f ied  the  gains of most thorough and careful planning of other 
resources. With growth i n  volume and cmplexity of an undertaking, t he  sophisticated 
task  of putting the r igh t  man on a job appropriate t o  t h e i r  s k i l l s ,  in te res t s  and 
aspirations c a l l s  fo r  planning i n  depth, u t i l i s ing  new techniques tha t  have been 
developed i n  recent years and managerial cmpetence t o  judge the potential  of an 
individual. For, manpower constitutes ,.an area of management where the r e su l t s  
of gain a re  not seen immediately. The process of manpower assessment and manning 
continues largely t o  be empirical and takes considerable time i n  recruitment and 
t raining,  and opportunity t o  gain the  r ight  quality of experience on the job etc .  
A l l  these make manpower planning an important, c r i t i c a l  and continuous task of 
management. 

Element of Manpower Planning 

Manpower planning ought not t o  be considered a s  a mere estimate of the  number 
of persons required a t  a cer tain future date but a complete system of decisions 
governing all facets  of future personnel administration. A comprehensive manpower 
planning of t h i s  kind involves the  following elements: 

1. Organisation: Organisational s t ructure,  position description$, responsibil i ty 
and authority, delegation etc . 

2. S k i l l  and trades: Qualitative and quantitative assessment of s k i l l s  and 
trades required a t  various points of time i n  future.  

3 .  Productivity and performance: Uti l isat ion control,  performance appraisal ,  
productivity development e tc  . 

4. Working conditions and f a c i l i t i e s :  Working environment, safety, health, 
fatigue, r e s t  and worker f a c i l i t i e s  both inside and outside the  factory. 

5. Salary and wages: Worker classif icat ion,  wage structure,  salary administra- 
t ion ,  service conditions and fringe benefits. 

6 .  Recruitment: Recruitment, t ra ining,  placement, phasing of recruitment and 
blending of varying requirements a t  different  stages of construction, 
operation and growth. 

7. Motivation: Fhployee developnent, pranotion, incentives, morals, sat isfact ion 
and at t i tudes.  

8. Industr ia l  Relations: Trade unionism; discipline; social ,  econanic and 
p o l i t i c a l  environment; group dynamics; etc.  



6.1 Sane of these elements are  t rad i t iona l  and others or iginal .  The t rad i t iona l  
elements ought t o  be par t icular ly  watched. In  every planning process, there is the  
temptation of adopting the easier  method of transplanting the practices of t h e  parent 
o r  s i s t e r  organisations. In forecasting fran h i s to r i ca l  data,  there  i s  a bui l t - in  
incapacity t o  optimise the  u t i l i s a t i o n  of human resources. This perpetuates the 
weakness and s e t s  i n  processes of degew='cion. Thus, the  opportunity of s ta r t ing  with 
a clean s l a t e  i s  often lo s t .  What i s  good for one organisation need not necessarily . 
be good for  the  other. Changes i n  technology, innovation i n  products, process, 
plant equipment, work methods, layout and working conditions, modernisation of 
organisation and management s ty l e  and the  soc ia l ,  economic and p o l i t i c a l  environment . 

of the new location, demand camplementary changes i n  the manpower patterns and 
practices.  

6.2 The Process of Manpower Planning 

The process of manpower planning begins with conception of an enterprise and 
thereaf ter  never ceases. It i s  a dynamic and continuing process, suitably changing 
i n  its content and emphasis as  the  enterprise advances from conception t o  cmplet ion 
t o  steady operation and the subsequent stages of fur ther  development. A typical  
process of i n i t i a l  planning w i l l  involve the following steps: 

( i )  L i s t  the  various functions involved; 

( i i )  Develop an organisation chart showing the r e l a t ive  posit ion of the various 
functions i n  the organisation; 

( i i i )  Prepare functional breakdown indicating the various sub-functions (up t o  
the  lowest l eve l )  f o r  each Punction; 

( i v )  Develop descriptions for  each major job l i s t i n g  the  key duties and 
responsibi l i t ies ;  

(v )  Determine the  number of positions required fo r  each job on the basis of 
e s t i r a t e s  of work volume and work load; 

(v i )  Classify the jobs in to  categories and develop a wage structure;  

( v i i )  Prepare specifications for  each c lass  of positions indicating the  s k i l l  
or t rades ,  education, experience, physical capabi l i t ies  e tc . ,  required; 

( v i i i )  Develop the  basic personnel policies and procedures; 

(ix) Plan recruitment, training and placement sources, methods, procedures, 
f a c i l i t i e s  and schedules; 

(x) Plan employee f a c i l i t i e s  and emenities required both inside and outside 
the factbry; . 

( x i )  Plan systems for  ensuring e f f ic ien t  work methods and optimum u t i l i s a t i o n  
of manpower and for  controlling productivity and performance; 

(di) Execute the  plan according t o  a pre-determined time schedule which dovetails 
a l l  requirements and makes available the r igh t  types of persons, a t  the 
r igh t  time and i n  the  r igh t  numbers. 



6 .3  Shortrun and Loxrun  :fanpower Planr ing 

I n  a growing organisat ion l i k e  a f e r r i l i z e r  conplex both shor t  range 0 - 3 
years and long range, beyond 3 years ,  planning i s  needed. Snort range planning i s  
p r inc ipa l ly  a matter of matching present  employees t o  t h e i r  present jobs and 
f i l l i n g  vacancies a r i s i n g  out of turnover,  addit ion of new products, f a c i l i t i e s ,  
expansion orsdue t o  technological  and administrat ive changes, with the  ava i l ab le  
manpower t o  the  besz poss ib le  extent .  

6.3.1 Manpower planning f o r  t h e  long-run i s  concerned with a l l  jobs and a l l  
employees a t  a point  i n  time, with matching a complete r o s t e r  of p r s o n n e l  t o  t o t a l  
job requirement of a new en te rp r i se .  Management would mostly be concerned with 
forecas t ing organisa t ional  needs and des ign iw a c t i v i t i e s  f o r  r ec ru i t ing  new 
employees and developing personnel already employed with t h e  help of ' inventory of 
t a l e n t '  and 'gap shee t s '  which contain t h e  information regar2ing p o t e n t i a l  and 
development needs of individuals .  

6.4 Factors influencing Manpower 

Manpower i s  a function of technology, extent  of mechanisation and automation, 
nature and magnitude of operat ions,  organisat ion and work methods., q u a l i t y  of 
persons and t h e i r  productivi ty.  The number and--types of persons-engaged must 
necessar i ly  depend upon these  factors. ,  The implication of these  f a c t o r s  i n  a given 
s i t u a t i b n  mubt be c a r e f d l y  asseksed and  t r ans la ted  i n t o  tine plan. Fa i lu re  t o  do 
t h i s  w i i l f e a d  u s  i n t o  a complex of problems which w i l l b e  v e r y  d i f f i c u l t  t o  g e t  r i d  
of l a t e r .  Problems of overs taf f ing,  improperly t r a ined  manpower, low proSuct iv i ty ,  
m i s f i t s  and disgrunt led  individuals  e tc .  a re  a l l  symptoms of .defect ive  planning and 
f a i l u r e  t o  recognise t h e  impact of t h e  various f a c t o r s  governing'.&appower. 

6.4.1 The above point  w i l l  be c l e a r  from the  fol lo~rin(:  ana lys i s  which shows how t h e  
modern technology and newer concepts i n  organisa t ion,  cons t i tu t ion  of s k i l l s  and 
t r ades ,  method of work e t c .  have changed not only t h e  requirement of manpower - 
per u n i t  of output but a l s o  t h e  p a t t e r n  of empIoyment and s t ruc tu re  of t r ades  and 
s k i l l s .  

F e r t i l i z e r  
Manpower U n i t s  
Index A B C 3 E F G  

. - No. of employees 
per 100 t s  o f  
p lan t  nu t r i en t  6.6 4 .1  1 . 7  0.7 0.5 0.5 0.4 

--- 
No. of production 
worker per 
major equipment 8.8 9.2 6.8 6.2 4 .0  3.6 3.8 -- 
Ratio of maintenance 
s t a f f  t o  production 
staff 1.0 1.1 1.0 1 . 2  1 . 4  1 . 2  1 .3  

Ratio of a l l  ser- 
v ices  s t a f f  t o  
prod. & maint. A 

s t a f f  0.71 0.65 0.60 0.53 0.37 0.38 0.31 



. ., 
6.4.2 One vety important element i n  manpower planning a n d  sche4ulihg' i s  the  
considerat ion of changing work volume and requirerent  ~f s k i l l ~ a t v a r i o u s  po in t s  
of time i n  t h e  development and growth of ar, en te rp r i se .  For exmple ,  i n  a chemical 
p lan t  of our type,  t h e  requiremer;t]'.of s k i l l s  and t r ades  arecomp?.etely d i f f e r e n t  a t  
the  time of constructicn and commencement of ,  prod~uction: Some of the  ski l led:and 
unsk i l l ed  persons required at t h e  time of cons t ruc t ipqcou ld  be absorbed i n  

'maintenance and mater ia ls  h a ~ d l i n g  on commencement oS.opera t ions ,  but a l a r g e  number 
of construction s t a f f  w i l l  be redundart an2 need retrenchment. The problem of 
retrenchment can be g r e a t l y  minimised by properplanning of nanpower, cautious 
recruitment and phasing of personnel and ge t t ing  workrdone on contrac t  .o r  by 
spec ia l i sed  agencies who move from one job t o  another maintaining , t h e i r  manpower st 
almost s teady l e v e l .  . . . .. . 

. . . ,  . .  . 
6.4.3 ' j i th  t h e  advancement i n  technolog:r, t h e  manpower mix i s  f a s t  changing. !.ie 
would be increas ingly  concerned with high t a l e n t  manpower, which would be expensive 
and f o r  which the re  i s  a long lead t i m e  f o r  t r a i n i n g  an& educa,tion. The source of 
supply of t r a i n e d  manpower, t h e  decision on providing t r a i n i n g  within the  
organisat ion and t h e  replenishment of manpower on c o n t i n u i n g b a s i s  a re  some of the  
o the r  f ac to r s  which should f i n d  approprizte p l a c e  i n ,  the  system-of manpower planning. 

Newer Concepts i n  Manpower P l a n n i x  

6.5 Some of the  newer concepts i n  manpower planning which tend t o  reduce the  
requirement and make t h e  ~ r g a n i s a t i o n  more e f fec t ive  and e f f i c i e n t  and which we 
a r e  attempting t o  introduce a re :  

( i )  Lowering decision making l e v e l  by introducing t h e  officer-oriented 
organisat ion;  

( i i )  Introducing mul t ip le  t r ades  a n i  r econs t i tu t ion  of t r a d i t i o n a l  jobs through 
job in tegra t ion  and job enlargement. C r a f t s a m  w i l l  be interchanl;eable 
within t h e  concepts of t ime,  t o o l s  and a b i l i t y .  He w i l l  r e t a i n  h i s  bas ic  
c r a f t  element and w i l l  pe r fom addi t ional  d u t i e s  of which he i s  
capable o f ;  

( i i i )  Reducing t h e  number of l e v e l s  o r  heirarchy without impairing sa la ry  
advancement oppor tuni t ies  by introducing the  concept of mul t ip le  grades 
f o r  the  sane job or  pos i t ion;  

( i v )  Curtailment of "Insurance Work Force:' by r e d i s t r i b u t i o n  of work and proper - . 
evaluation of r i s k .  I n  every organisat ion,  the re  a r e  c e r t a i n  groups of 
people (such as s h i f t  maintenance crew) who a& kept t o  attenci t o  
emergencies i f a n d  when they happen. Theneed f o r  these  persons should - . 
be c r i t i c a l l y  evaluated. Often; they could be reduced .by t i k i n g  
ca lcula ted  r i s k s ,  d i s t r i b u t i n g  emergency work t o  regular  s t a f f  and 
increasing t h e  r e l i a b i l i t y  of equipment o. decreasing t g e  probabi l i ty  of . . 
emergency; . . 

( v )  Providing f o r  high o rgan i sa t iona lmobi l i ty  of persons from one a r e a  t o  
another a r e a  of operat ion t o  most f luc tua t ing  workloads; 



( v i )  Strengthening and inproving t h e  ca l ib re  of supervision t o  ensure high 
leve l  of performance and high standards of ex?ectation from the very 
beginning; 

( v i i )  Adequate s t r e s s  on productivity and cost consciousness through sui tably 
devised incentive scheme; 

( v i i i )  Estkblishment of e f f ic ien t  rork methods, systems and procedures from 
the  very beginning. 

; ' -'Techniqu% -fof Manpower Planning 
. . .... , . 7 :  . . 

.:. 6.6 Several techniques a r e  now available t o  make manpower planning more quant i ta t ive  
and r e a l i s t i c .  Of these,  I would l i k e  t o  make par t icu lwment ion  of the  follotiing 
two important techniques: . . 

(i) Manpower indices 

( l i )  Network scheduling techniques (PERT/CPM) - .  . . .  

Systematically developed indices of manpoTwer are  of g r e a t  help i n  planning manpower 
r a r e m e n t  . I n  f a c t ,  i n  operations;. which do not 1end.themselves t o  d i r e c t .  work 
meaSkement,the indices a r e  t he  only.means of assessing the requirement. However, 
indices have t o  be used with. great  care and caution. Often, they could-mislead. 
I n  every index, t he  extent of correlation should be deterninedand s ignif icant  
influences of uncaomon fac tors  should be eliminated. As f a r  as possible,  indices 
should be i n  terms of cer ta in  measreewble physical character is t ics  of the plant .  
A fewexamples of such meaningfa indi.ces i n  respect of chemical f e r t i l i z e r .  . . .  

. . . .  industry a r e  given below: . . .. 
. . ,  

, , 

( i )  Number d niajor un i t  processes : and operations per operator pen stream; 
. . , , , .  . : 

( i i )  Number of major equipment per maintenance m a n ;  
. . .  , ,. . , , 

. . . . . .  . . . . . . . .  
(iii) Ratio of o@er+tion % o  maintenan& s t a f f ;  

.~ . 

( i v )  Ratio of sk i l l ed  t o  unskilled s t a f f ;  
~. .. , . . : ,  . . . .  I . . :. ' .: . "  . . 

(v) Ratio of supenrisors.,and -officers ts ,mcn$':  : .  - : .  . 
, . 

, . > .  , . . . , . , 

( v i )  Number of transactions per person ( i n  s t a r e s ,  purchase, accounts 
a c t i v i t i e s ) .  

These a r e  simple indices and are being fur ther  refined through enlarged date and 
s t a t i s t i c a l  analysis. 

. . 

6.6.1 The network techniques of PFRT/CM have been edopted by many organisations 
for  planning and scheduling.manpower.rec.ruitment. and t r a 2 n i n g a c t i v i t i e s  apd 
synchronising t ra ined manpower availabil i- ty with actual  f i e l d  requirements. 
Advanced network techniques are  also.being used for"1evei l ing" manpower and optimum 
al locat ion of manpower resources. 

. . .  . . 



6.6.2 Computer based simu&ation models have been developed i n  U.S.A. which could 
yield  projections of manpower needs for  each of. t en  i n t h e  future for  given 
input parameters. The constraints on such simulation models are ,  however, numerous, 
such as  t he  s i ze  of the  organisation, the assumptions regarding individual 
a t t r i bu t e s ,  growth rates,..@ .. . . . .  many other factors .  

6.6.3 Mathematical models based on replacement theory' &e being used by few air-. 
l i n e s  for. problems connected with recruitmext and promotion of s t a f f .  With 
particular '  regard t o  available manpoirer supply within an organisation, computers a r e  
being widely used i n  the  West. For example, the  automated A i r  Force personnel Data 
System i n  U.S.A. yie lds  demographic, t ra ining,  career ,  progress and qual i ty  analysis  - 
of 135,000 of f icers  for  assignment, promotion and retirement. I n  India a lso,  
ccmputerised services a r e  now available for  matching the objectives of employers and 
job seekers which are  progr&ed tha t  a r e  l i ke ly  t o  r e su l t  i n  mutually satisfying 
employment agreements. 

Conclusion 

6.7 Manpower planning is  a spec ia l i s t  function. Adequately t ra ined and experienced 
indus t r ia l  engineers are  required t o  provide t h i s  very v i t a l  service t o  project  
planners..  In  sp i t e  of a l l  the development i n  i ndus t r i a l  engineeringyand *~i(3rk,:..- 
measurement techniques, manpower. planning i s  s t i l l  based, on empirical and su%j.ective 
elements. New and more e f f i c i en t  quant i ta t ive  techniques and' r e l i ab l e  stand&ds.of 
manning have t o  be developed and: perfected. There i s  a: tremendous scope of work: and 
improvement i n  t h i s  area. , . . . 

.. . 

6.7.1 Techniques ?.lone pre not enough. Modern concepts . . of manning s t i l l  remain 
lizgitly unsold t o  persons i n  authoriey. Every e f for t  . , ~  . of t h i s  na tu re  largely depends 
upon the support of t he  top management and willing co-operation of managers a t  a l l  
l eve ls .  With the  good Work being done by organisations l i k e  the institute of Applied 
Manpower,Research i n  Xew Delhi, we. earnestly hope and t r u s t  t ha t  manpower planning 
w i l l  receive the acceptance and the  v i t a l  importaxewhich it deserves. 

7.0 SPECIFIC ACTION PROGWNE TOTiARDS 
REDUCING PROBLEMS RELATING TO MAN- 

POWER COXSTRAINTS --- 
7 .1  Specific action r e w i r e d  towards reducing problems re la t ing  t o  manpower 
constraints has been c lass i f ied  broadly under three headings as  below: 

1. Suggested Action Programme t o  be i n i t i a t e d  by %ember S ta tes ;  

2. Suggested 4ction Programme t o  be i n i t i a t e d  by - ECA; 

3. Suggested Action Programme t o  be i n i t i a t e d  by g A  and/or other 
international agencies. 

7.2 Suggested Action Programme t o  be In i t i a t ed  by Member St- 

7.2.1 M ~ b e r  States  might consider .sett ing up an I n s t i t u t e  of   an power pesearch. 
such 6 i I n s t i t u t e  w i l l  continuously study and ident i fy  manpower needs and: : 

constra ints  i n  the  area of manpower planning, e.g. constraints re la t ing to :  



( i )  Manpower planning; 

( i i )  I n s t i t u t i ona l  constraints;  

( i i i )  Training opportunities constraints;  and 

( i v )  Curriculum/syllabus constra ints ,  e t c  . 
Such an i n s t i t u t e  would a s s i s t  national. planning au thor i t i es  and inter-act  with them 
t o  assess manpower needs, to'recommend reorientation of po l ic ies  and t o  formulate 
new policy guidelines. 

7.2.2 Member States  might consider enacting sui table  leg is la t ion  t o  provide for  
exis t ing industr ies  taking i n  apprentices i n  excess of t he  industry 's  need; t h e  
number of such apprentices would depend on the t o t a l  nmber employed i n  each . .  

disc ip l ine  and a percentage has t o  be employed i n  each discipl ine.  To i l l u s t r a t e  
with the category of welders, i f  the  industry is  having 20 welders, they might 

' . - take.  two ~e lders /appren t ices  more and provide t ra in ing  t o  them.. Such. apprentices 
would be provided with stipend during the  apprenticeship p e r i o d . T h e  enactment w i l l  
make it'mandatory on each industry t o  employ a : c e r t a i n  number of apprentices. The 
objective of such an enactment i s  t o  enlarge the t ra ined manpower p601 i n  t he  
category oftechnicians/craftsmen. 

Such an Act, cal led t h e  Apprentices Act, 1961, has been enacted by t h e  
Government of India. Under the  provision of t h i s  Act, it i s  mandatory on the pa r t  
of the  industry t o  induct Act Apprentices, provide them tra ining opportunities, 
and pay them a stipend during. t he  t ra ining pe r iodbu t  not necessarily employ them 
a t  t he  end of t he  t ra in ing  perlod. ' The. objective i s  t o  . enlarge:.the national man- 

, power pool. . . 
. , . . 

7.2.3 Member States  might consider se t t ing  up t ra in ing  i n s t i t u t e s  f o r  imparting 
elements of indus t r ia l  t ra ining t o  youngmen i n  the age group of 1 7  - 22 years. 
Such an i n s t i t u t e  w i l l  provide t ra ining t o  c ra f twen i n v a r i o u s  trades.  Such 
indus t r i a l  t ra in ing  i n s t i t u t e s w i l l ;  a f t e r  a s p e c i f i e d  t e rn  of say, two years, 
provide a d i~ loma  t o  t he  youngaen, Such t ra inees  would ge t .  job opportunities i n  
the  industr ies  and these t ra inees  mi&* have t o  undergo another course of t ra in ing  
specific t o  the requirements of t ha t  par t icu la r  industry i n  which they would be 
employed. Such craftsmen t ra in ing  i n s t i t u t e s  are useful t o  absorb a large number 
of young men who could look towards building up careers a s  tradesmen/craftsmen/ 
technicians. 

7.2.4 I n  approving major projects ,  such as  f o r  example, a large chemical o r  petro- 
chemical project ,  the contracts  with werseas  firms/joint  sector agreements might 
provide for  t ra ining f a c i l i t i e s  for  nationals as  mandatory. The components and 
contents of such t ra ining programmes should be specified and an of f icer  employed 
exclusively t o  ensure compliance with these provisions i n  such contracts.  

7.2.5 A s  a matter of policy, member Strates might formulate guidelines t o  use 
expatriates only under contractual provisions and for  special  maintenance require- 
ments; and i n  each case, provide counterpart nationals for  each expatriate.  The 
contract p rwie ions  re la t ing  t o  expatr ia te  services should provide fcu- e f fec t ive  
tecbnologytransfer a t  the  operating l e v e l  from such expatriates.  



The use of such expatriates s h o d 2  be considered as  supplementary t o  the  
national experts and not subst i tutes  for  building up of nationla expertise. 

7.2.6 A s  a matter of policy, member S ta tes  must develop loca l  experts and motivate 
them by delegahing authority as  a posi t ive  act  of t r u s t  and assign them posit ions 
of responsibi l i ty .  

7.2.7 As a matter of policy, member States  might formulate guidelines t o  ensure 
t h a t  project  authori t ies  t r a i n  manpower for  specific projects and such manpower 
i s  employed by the project  without any t h e  1% between completion of t ra ining 
and regular employment. 

In f a c t ,  a more desirable approach w i l l  be t o  specif ical ly  recru i t  necessary 
man~~ower well  i n  advance/commencement of operation of t he  project  and provide 
t ra ining f a c i l i t i e s  during the construction of the  project .  

. . 

. : . . Special budget provisions shouldbe made t o  meet t he  costs  incurred on such 
. t ra inees  and t ra ining f a c i l i t i e s ,  inclusive of costs.  f o r  employing. them i n  advance 

of requirements and f o r  costs  for  l imited numberof t ra inees  f o r  exposure t o  over- 
seas operations. Such costs  should be considered a s  an essen t ia l  addunct and a 
p a r t o f  t he  project  cost t o  build up trained manpower for  t he  project  from the 
conceptual stage i n  order t h a t  there  need not be any gap a t  t he  time the project  
construction begins t o  taper off and pre-commissioning and commissioning operations 
begin. . . 

7 - 2 . 8  . ..  ember States  might formulate sui table  guidelines for  the  project  au thor i t i es  
t o  es tab l i sh  f a c i l i t i e s  for  training-within-the-industry. Such a model t ra ining 
i n s t i t u t e  has been described i n  section 5 and t h i s  might be taken as  a typ ica l  
model for  fertilizer/chemical/petrochemical projects.  

It i s  important t o  appreciate tha t  t ra in ing  within industry scheme succeeds 
only when t ra ining begins from the top,  i . e .  the  top management personnel must 
subject themsklves t o  systematic t ra ining i n  order t o  understand and appreciate more 
of t he  jobs and dut ies  of a l l  categories of personnel. Such a background provides 
a thorough understanding of the  e n t i r e  business. This is the  only way the top 
management w i l l  learn how and why problems have occurred and w i l l  be able t o  tackle  
the problems effectively.  

Managerial and supervisory personnel must go through actual  operations and 
dut ies  of t he  workers from the lowest l eve ls  and s tep by s tep higher up t o  t h e i r  
l eve l .  This d i rec t  exposure provides effect ive t ra ining fo r  the  managers/ 
supervisors t o  have a f u l l  appreciation of the  various jobs which the subordinates 
are  required t o  perform. 

7.2.9 Project  authori t ies  should make more l i b e r a l  use of simulated t ra in ing  for 
refresher and review tra ining f o r  chemical plant operators. Project  au thor i t i es  
should provide for  periodic proficiency t e s t s  f o r  maintenance workers and design 
sui table  incentive schemes t o  maintain proficiency standards. 

7.2.10 Managers of projects should be periodically exposed t o  outside seminars/ 
workshops e tc .  fo r  interact ion with similar other industry managers and t o  expand 
t h e i r  vision.  



7.2.11 Developing countr ies  might provide guidel ines  t o  provide addi t ional  man- 
power de l ibe ra te ly  t o  t ake  cbre  of wastages, emr lopen t  expansion and for .  
improving opportunit ies  f o r  o ther  indus t r i e s  both within t h e  country and outside 
the  country. 

7 .2 .13 Member S t a t e s  might consider t o  c o n s t i t u t e  product iv i ty  councils  f o r  each 
indust ry  t o  bring i n  product iv i ty  consciouscess end cont inual ly  take such measures 
t o  improve productivi ty a ~ d  thereby ensure improved quaLity of manpower. 

7.2.13 Speci f ica l ly ,  t h e  success of f e r t i l i z e r  p ro jec t s  i s  no l e s s  dependent on 
e f fec t ive  marketing and f e r t i l i z e r  use development. Extension workers a r e  t o  
be t r a ined  s p e c i f i c a l l y  i n  f e r t i l i z e r  use  development i n  developing countr ies .  This 
i s  a specia l i sed  aspect  and a spec ia l  t r a i n i n g  programme requires  t o  be cons t i tu ted  
f o r  t r a i n i n g  of extension workers t o  work i n  t h e  r u r a l  environment and t o  work i n  
t h e  f i e l d s  with t h e  farmers on f e r t i l i z e r  use development. 

For petrochemical i n t u s t r i e s ,  s imi la r ly ,  it is important t h a t  t echn ica l  
services  organisat ions a r e  b u i l t  up and personnel s p e c i f i c a l l y  t r a ined  t o  provide 
technical  services  t o  t h e  p o t e n t i a l  use r s  of t h e  products. 

Annexures t o  t h i s  r epor t  provide f o r  c e r t a i n  manpower p r o f i l e s  which a r e  t o  
be regarded as  i l l u s t r a t i o n  only. For any spec i f i c  indust ry ,  the  employment 
requirements need t o  be s p e c i f i c a l l y  studied f o r  each case and t h e r e  cannot be any 
standards o r  norms and each case has t o  be d e a l t  with separa te ly .  I n  Annexure 
3 t h i s  point  has been i l l u s t r a t e d  by showing four t y p i c a l  f e r t i l i z e r  p l a n t s  i n  - 
India' employing manpower which a r e  widely d i f f e r e n t  from one another. Such 
differences a r i s e  due t o  t h e  technology adopted, t h e  number of equipment, t h e  lay- 
out of the  p lan t t ,  t h e  f l o o r  area ,  the  sk i l l /p roduc t iv i ty  of workers, p o l i c i e s  i n  
regard t o  leave,  p rac t i ces  of absenteeism, sickness,  e t c . ,  presence/absence of 
incent ive  payments schemes, attendance bonus, and the  l i k e .  

7.2.14 Member S t a t e s  and t h e  p ro jec t  a u t h o r i t i e s  gouid be weli  advised, therefore ,  
t o  s tdy each case an& take  a l l  relevant  f ac to r s  t o  formulate manpower requirements 
f o r  a spec i f i c  p ro jec t .  

7.2.15 Member S t a t e s  might consider giving spec ia l  emphasis on t r a in ing  of 
s c i e n t i s t s  and technologis ts  and personnel f o r  research and development. The mere 
f a c t  t h a t  the  S t a t e  i s  under development/developing and, the re fo re ,  research needs 
would appear t o  be non-existent i n  t h e  i n i t i a l  phases a t  l e a s t  i s  not a r e a l i s t i c  
pos i t ion .  For success of any i n d u s t r i a l  en te rp r i ses  research and development ought 
t o  be considered as  an inseparable prograzme with i n d u s t r i a l  operat ions.  

7 . 3  Suggested Action Programme t o  be i n i t i a t e d  by ECA 

7.3.1 UAiECA might consider i n i t i a t i n g  s t eps  t o  organise workshops on a regional  
bas i s  t o  provide forums f o r  exchange of information and opportunit ies  f o r  i n t e r -  
ac t ion between those concerned with development of manpower. 

Such workshops may be of two d i f fe ren t  types :  

( a )  For general  problems r e l a t i n g  t o  manpower planning; and 



( b )  For t r a i n i n g  of personnel fo r  each indust ry ,  e .g. f o r  f e r t i l i z e r  
indust ry ,  f o r  petrochemical indust ry ,  e t c .  

It should be rerognised t h a t  t h e  t r a i n i n g  needs even wi th in  t h e  d i f ferent  
branches of chemical industry a r e  d i f f e r e n t .  To i l l u s t r a t e ,  t r a i n i n g  needs f o r  t h e  
pharmaceutical indust ry  would be d i f fe ren t  from t h a t  of t h e  f e r t i l i z e r  industry and 
therefore ,  the  design of the  t r a i n i n g  progremes f o r  the  two would be d i f fe ren t .  

7.3.2 UNECA might develop on panels of experts  from other  developing countr ies  
on mat ters  r e l a t i n g  t o  establishment of t r a i n i n g  i n s t i t u t e s  and development of 
t r a i n i n g  programmes. Members from such panels  could be inv i t ed  a s  and when required 
t o  g ive  spec i f i c  ass is tance  f o r  development of t r a i n i n g  i n s t i t u t e s  f o r  speci f ied  
i n d u s t r i e s .  

7.3.3 UNECA might develop panel  of exper ts  of African nat ionals  and iden t i fy  
p o t e n t i a l  experts  from amongst African nat ionals  and expose f'them t o  environment 
i n  overseas t r a i n i n g  establishments f o r  spec i f i c  i n d u s t r i e s .  

7.3.4 UPIECA might i n i t i a t e  ac t ion  t o  e s t a b l i s h  management development i n s t i t u t e s  
on regional  bas i s  t o  t r a i n  young professionals  a s  managers fo r  indus t r i e s .  

7.4 Suggested Action Programme t o  be i n i t i a t e d  by ECA and/or other in te r -  
na t ional  agencies 

7.4.1 UNECA and/or other in te rna t iona l  agencies might recognise t h e  spec ia l  needs 
f o r  development of t r a i n e d  manpower fo r  African nat ions  and provide l i b e r a l  f inanc ia l  
support f o r  spec i f i c  ac t ion programme. 

7.4.2 Organisation of Petroleum Exporting Countries (OPEC) and various spec ia l  
funds cons t i tu ted  by t h e  o i l  exporting countr ies  a r e  cur ren t ly  giving emphasis on 
t r a i n i n g  programme f o r  developing countr ies .  UNECA might help t o  develop spec i f i c  
p ro jec t s  f o r  establishment of t r a i n i n g  i n s t i t u t e s  en3 seek f inanc ia l  support f o r  
t h e i r  establishment i n  consul ta t ion  with the  member S t a t e s .  

7.4.3 I n  spec i f i c  terms, Tanzania proposes t o  bui ld  a f e r t i l i z e r  p lan t .  It would 
be des i rab le  t o  e s t a b l i s h  a t r a i n i n g  i n s t i t u t e  as p a r t  of t h e  f e r t i l i z e r  p lan t .  For 
t h i s  purpose, a p ro jec t  f o r  t h e  t r a i n i n g  i n s t i t u t e  could be formulated and f i n a n c i a l  
a s s i s t ance  sought t o  e s t a b l i s h  such an i n s t i t u t e .  

7.4.4 A Training I n s t i t u t e  might be es tabl ished i n  icigeria as a part of t h e  - .  
Nigerian f e r t i l i z e r  proyect.  In te rna t iona l  agencies might provide necessary 
ass is tance  t o  e s t a b l i s h  such an I n s t i t u t e .  

7.4.5 I n  looking f o r  exper t i se  i n  the  f i e l d  of t r a i h i n g ,  t h e  experience of other 
developing countr ies  ought t o  be considered more re levant  f o r  t h e  developing 
African member S t a t e s .  Countries such as  Irldonesia, Egypt, Pakistan and India  e t c .  
could provide t r a i n i n g  f a c i l i t i e s  and experts  i n  the  f e r t i l i z e r  industry;  Ind ia  
could provide t r a i n i n g  f a c i l i t i e s  and Experts i n  chemical indus t r i e s  i n  general ,  
petrochemical i n d u s t r i e s  and pharmaceutical  indust ry  i n  addi t ion  t o  f e r t i l i z e r  
industry.  UNECA and/or other in te rna t iona l  agencies might t ake  i n i t i a t i v e  t o  
e s t a b l i s h  contacts  with member S t a t e s  i n  these  countr ies ,  i . e .  Egypt, Indonesia, 



Pakistan and I n d i a  e t c . ,  and seek t h e i r  co-operation i n  s e t t i q  up of t r a i n i n g  
i n s t i t u t e s  ard t r a i n i n g  programmes f o r  A f r i c a  countr ies .  In te rna t iona l  agencies 
such as World Bank might assist not only with f inances but a l s o  with exper t i se  f o r  
s e t t i n g  up management development i n s t i t u t e s  on reg iona l  b a s i s  f o r  t h e  African 
coun t r i e s .  



Annexure - 2 

Manpower Analysis and Training 

Projec t  Objectives 

1. Assess manpower requirements f o r  the  planned chemical p r o j e c t s  by l e v e l  and 
type,  and time of requirement, i n  t h e  l i g h t  of poss ib le  technology mix. 

2. Formulation of t r a i n i n g  schedules. . 
3. Appraise l o c a l  i n d u s t r i a l  t r a i n i n g  c a p a b i l i t y  and f a c i l i t i e s .  

4. Recommend measures t o  create/eqand/upgrade t r a i n i n g  f a c i l i t i e s  t o  meet t h e  
requirements of t h e  chemical indust ry  both i n  terms of q u a l i t y  and l e v e l  of 
t r a i n i n g  requi red ,  and f o r  approximate numbers t o  be t r a i n e d .  

5 .  P r i o r i t y  t r a i n i n g  needs f o r  t h e  chemical indust ry  f o r  which mult i-nat ional/  
r eg iona l  t r a i n i n g  programmes could be designed. 

6. P o l i c i e s ,  s t r a t e g i e s  and measures requi red  t o  building manpower f o r  chemical 
i n d u s t r i e s  towards attainment of se l f - re l iance .  

7 .  Spec i f i c  ac t ion  programme where member States/ECA/other i n t e r n a t i o n a l  organi- 
sa t ions  could i n i t i a t e  a c t i v i t i e s  towards reducing problems r e l a t i n g  t o  manpower 
constraints. 



Annexure 3 

COMPARISON OF MANPOWER DEPLOYMENT 
BY DIFFERENT ORGANISATIONS 

An analysis of the  t o t a l  manpower provided and the manpower breakdown by types 
f o r  four typ ica l  f e r t i l i z e r  plants  i n  India makes in te res t ing  study. 

Manning 

For t he  four plants ,  the t o t a l  s t a f f  employed is  a s  under: 

M / s  A = 1890 (s ta f f  f o r  f e r t i l i z e r  plants  only excludes i ndus t r i a l  
chemicals) 

M / s  D = 1957 (excl.  staff  of indus t r ia l  products ~ l a n t s )  

Plants and Capacities 

Productwise comparison of t he  plants ,  capaci t ies ,  processes and number of 
equipment i s  given i n  annexure3.l .  

There i s  wide var ia t ion i n  the  t o t a l  s ta f f  employed by different organisations. 
This i s  mainly due t o  the different i n  technology used i n  the  plants ,  number of 
streams and number of moving equipment. The tab le  below gives t he  capaci t ies ,  
equipment and s t a f f  of the  organisation covered under the  study: 

CAPACITY NO. OF EQUIP. STAFF 

Organisation 
Nutrients Oper. & Ser- 

Tonnage ( I n  MT) Total Moving Maint. vices Total 

Ratios 

The major r a t i o s  comparing the s ta f f  deployment i n  these organisations a r e  given 
below: 
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Organisation 

Ratio 

Operation Staff  /stream 
section 

Operation staff/equipment 

Operation staff/running 
equipment 

Operation/maint . s t a f f  

Operation/maint . including 
of f icers  

Mech. s taff  /moving equipment 

Elec . /mech. 

-do- including off icers  

I n s t .  /tech. 

-do- including off icers  0.20 0.19 0.13 0.22 

Civil/mech. 0.07 0.09 - 0.16 

-do- including of f icers  0.08 0.09 - 0.14 

Service s t a f f  /operations 
and maint . 0.48 0.60 0.43 0.30 

Service s t a f f  / t o t a l  employees 0.32 0.38 0.30 0.23 
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General Observations 

( i )  Though i n  absolute terms D i s  employing more s t a f f  i n  comparison t o  
other organisations, considering the  v i t a l  r a t i o s  as indicated above, 
the  s taff ing i s  generally comparable except f o r  e l e c t r i c a l ,  
instrumentation and c i v i l  departments. The reason f o r  c i v i l  department 
i s  the  addit ional requirement of township maintenance; 

( i i )  As can be seen from annexure 3.1, the basic reason f o r  employing more 
persons by D i n  production and maintenance departments i s  due t o  t he  
larger  number of moving equipnent used i n  the  plants;  

( i i i )  Area-wise a lso,  the  plants  D a r e  spread over la rger  areas thereby 
increasing the need of operation s t a f f .  



MANPOWER COMPARISON 

ELECTRICAL INST. 
PROCESS MECHANICAL MAINTENANCE MAINTENANCE MAINTENANCE 

No. of No. of Movinn . -- 

moving work- ~ g y p t j :  Elec/Mech Inst/Mech 
Control  Work- Equip- men Workmen Work- Workmen Work- workmen 

P l a n t  Company Capacity Process - Point  men merit Rat io  men Rat io  men Ratio 

Urea 

Amoniun 
Sulphate  I 

DAP 

Phosphoric 
Acid 

Overa l l  

1050 Stearam 
( 3  i.!~ants) Ref o m a t i o n  . 26 

110 - 6 

350 P a r t i a l  
oxidat ion 36 

1125 To ta l  
recycle  17 

1200 7 

470 Gypsum 1 5  
Amt onium Carbon- 

dioxide 

240 TVA Process 6 

165 Chemico 7 
100 Nissan 

"Common f o r  
AS1 a& DAP 

** Common f o r  
DAP & AS 



A M ~ x u ~ ~  3.1 

PLANT CAPACITIES 

No. of No. of 
No. of S t r e w  Equip- Floor 

Orga- Capacity Stream Sections ments Area 
nfsa- i n  Metric No. of i n  each (Strms x Run- - . . i n  

Plant t i on  Tonnee Process Plants Plant ~ e c n s )  ning Total  Sq. M. 

Amonia A 1,050 I C I  steam 
Reformation 3 1 19  97 182 NA 

B 910 MW Kellogg 1 1 6 10 NA 7000 

C 750 Steam 
Reformation 1 1 6 5 5 143 9000 

D 350 She l l  
Gasification 1 2 24 156 399 37000 

Urea A 1,125 Toyo Recycle 2 1 12 148 210 NA 

B 1,200 Sternicarbon 1 NA N A 18 NA 2650 

C 900 Chemico 1 1 3 43 91 2340 

D 300 Chemico 1 3 12 136 208 6800 

Granular A 240 TVA 1 2 8 38 66 
NFK (DAP) ;. NA 

D I -  B 470 I C I  2 1 12 94 144  ) 
h o n i u m  (AS) 
Phosphate C 1,800 Dorr-Oliver 1 3 12 155 188 15750 
(DAN (m) 
Aluminium 
Phosphate D 1,200 PEC Modified 2 4/2 18 222 275 2k000 
(A.S) (rn) 



DEPARTMENT WISE/GRADEWISE IWC3ER OF POSITION OF B 

Designation 

Name of t h e  Departments 
Produc- Mainte- Tech- Fin.& 
t i o n  nance n i c a l  P&A Acc. Tota l  Remarks 

General Manager 

- Managers 

Superintendents 

Senior Engineers 

Sh i f t  Engineers 

Engineers 

Senior operator echni c i a n s  

Operators/technicians and 
off ice  a s s i s t a n t s  

Junior  operators/  junior 
technic ians  and stenographers 

C l e r i c a l  s t a f f  
A s s t .  opert .  / tech. 1 

F i r e  guards/attendants 
Mazdoors 

TOTAL 235 210 67 154 47 714 
. - 



PLANT AXVONIA 

S ta f f  / 
Grade Category of Staff  Manning Point S h i f t  Tota l  

~ ~- 

Supervisory 

Anmonia superin- 
tendent  

S h i f t  Engineer 

Chief Operator 

Non-Supervisory 

Operator 

Workers 

\lorkers 

o v e r a l l  

Overall 

Overall 

Hydro desulpklr isa t ion 
and naphtha storage 

Reforner and co-conversion 

CO pur i f i ca t ion  
2 

Compressors 

Synthesis ,  r e f r i g e r a t i o n ,  
s torage ,  m o n i a  loading 

Control room 
( f r o n t  end back end) 

Frocess condensste b o i l e r  

- - ~ o t  a1 45 



ENCLOSURE TO NYEXURE 3, 

MAMPOWE3 DETAILS OF PLANT C 



MACHINERY IN WORKSHOP ( C )  

Lathes 

Horizontal Boring machine 

Milling machine 

Shaper 

Siu-f ace grinder 

Cylindrical grinder 

Lapping machine 

Expander 



Grade Category of Staff  Manning Point Staf f  /Shift To ta l  

Supervisory 

9/10 1. Urea superintendent Overall 

7 2. S h i f t  Engineer Overall 

6 3. Chief Operator Overall 

Non-Supervi sory 

4/5 1. Operator Control panel 1 

Compressors and pmps  1 

Synthesis and 
Decomposition 1 

Evaporation and p r i l l i n g  2 

3 2. Worekrs 5 20 

Tot dl 47 



GRANULAR CO?4PLEX FEBTILIZW PLANT (NPK) 

Staff  /Shif t  

Grade Category of Staff  Manning Point 
(A&B) ( c )  
Train Train Tota l  

Supervisory 

9/10 1. NPK supdt . 
7/8 2. Sh i f t  Engineer Overall 1 1 6+1 

3. Chief Operator Overall 2 2 1 4  

Non-supervisory 

4/5 1. Operator Panel control  2 1 

~crubbe'r  sec t ion 2 1 

Recycle sec t ion 2 1 

Qua l i ty  con t ro l  1 1 

Pay Loader 1 1 

Solid raw-material handl- 
i ng 1 - 

Liquid raw-material handl- 
ing 1 - 
Port  terminal  1 - 

Operator 

Bagging streams - 1 

Warehouse - 1 

Loading point  - 1 
11 8 43 

Bagging ( C  Train only) 

3 2. Truck d r ive r s  
3. Technician Bagging 

S t i t ch ing  
4. Check weigher 
5. Bel t  tender 
6. Workers 

Total  



OLD BAGGING PLANT (UREA AND NPK A & B TRAINS) 

Grade Category of Staff Manning Point Staff /Shift Total  

Supervisory 

9 1. Bagging supdt . 1 

7/8 2. Shi f t  Engineer Operation 

6 3. Chief Operator Streams 

Warehouse 

Non-Supervisory 

4/5 Operator Streams 

Warehouse (NIX & Urea) 

Loading 

3 Technician St'eam NPK ( 3  s l a t s )  

StYeam Urea - ( 2  s l a t s )  

Chief Weigher Urea 

NPK 

Clerk 

Belt Tender 

Loco Operator 

GRAND MTAL 32 130 



UTILITIES 

Grade Cetegory of S t a f f  Mannina Point  S ta f f  /Shi f t  Tota l  

9 U t i l i t i e s  supdt . 
7/8 S h i f t  bngineer 

6 Chief Operator 

4/5 1. Operator Hydrotreater ,  cooling 
tower and r a w  m a t e r i a l  
r e c e i p t  

D.X. water p l a n t  + 
u t i l i t y  compressor and 
dryer  ( ~ i r )  + i n e r t  gas  
generator  

Bo i l e r  

Analysis i s s u e  of raw 
m a t e r i a l  

3 2. Workers 

GRAND TOTAL 10 49 



PRODUCTION PLANNING 

Grade Category of Staff No. 

Operating superintendent 

Production planning superintendent 

Nitrogen superintendent 

NPK superintendent 

U t i l i t i e s  superintendent 

Shipping co-ordinator 

Yield supervisor 

Plant  t r a f f i c  o f f i ce r  

Night superintendents 

Stenos 

To ta l  18 



TECHNICAL SERVICES DEPARTMENT 

Grade Category Number 

12  Technical service  supdt . 
11 Dy. t echn ica l  supt .  

11 Engineering Supdt. 

Sr .  process engineer 

Chief chemist 

S r .  Inspection Engineer 

Sr .  design engineer 

Process engineer 

F i r e  and s a f e t y  o f f i c e r  

R & D dengineer 

Inspection engineer 

Design engineer 

Chemist 

Technical services  engineer 

R & D engineer 

Chief draught sman 

6 Chemists 

6 F i r e  and sa fe ty  inspector  

6 Inspection a s s i s t a n t  

6 Draught sman 

4/5 S r .  Analyst 

Analyst 

Fireman 

Stenos 

1 /2  Fireman 

1/2 Workers 

To ta l  82 



DEPARTMENTWISE REQUIREMENT 

APE/ JE/ Sr .  O/T OD- 
Dept./Sect. >M DGM C.E. A.C.E. DY.CE PE/PM APN APN T/O I 111111 Stenos Mazdoors Total  Remarks 

Production 1 1 1 3 18 18 45 45 46 4 24 207 
Mechanical 1 2 2 4 11 34 79 82 78 8* 30 331 * 3 GK 
E l e c t r i c a l  - 1 1 3 7 12 21 21 21 3* 16 106 * 1 GK 
Instrument - 1 2 2 7 1 4  17 17 17 3* 10 90 * 1 GK 
C i v i  1 - - 1 1 3 9 9 9 2" 10 44 * l G K  - 

Purchase 
Store  
T & C  
Bagging 

F i r e  
Safety 
T.S. 
M.S. 

Personnel 
Finance 
A h .  
Hospital  
Canteen 
P. Relations 
Training 

Asst. 
- 13 
- 55 * AAOs 

21 54 * 3 Rece. 
18 48 

25 - l5 3 
1 9 

GM & DGM's * 1 A.S. 

Off i c e  1 2 -  - - - - 4* - 1"" - - 3 11 ** TPN/Tel. 
-- 

Tota l  - 1 2 5  7 16  25 82 1 5 1  226 21.: 242 56 273 1302 

G.M. = General Manager Dy.CE = Deputy Chief Engineer O/T I = Operator/Technician Grade I 
DGM = Deputy General Manager PE/PM = Plant ~ngineer /P lan t  %nager O/T I1 & 111 = Operator/Technician G r .  I1 & I11 

CE = Chief Eagineer JE/AFM= Junior Lngineer/Asst. Finance Steno = Stenographer 
ADE = Additional Chief Engineer Manager A s s t .  ForemanMazdoor 

Sr.T.0 = Senior Technical Operator 



Grade Category iimber 

Materials manager 

Purchase 

Purchase Officers 

Expenditor 

Stores Officer 

Stores supervisor ( ~ i s p o s a l )  

Materials Engineer ( ~ n s p e c t o r )  

Store Keepers re .  - 2 

in.  - 2 

Condex - l 

Steno Clerk 

Workers 

Total  29 



PERSONNEZ AND PUBLIC RELATIONS 

Grade Catenory Nmber 

Manager Personnel and Public Relations 

Doctor 

Indus t r ia l  re la t ions  o f f i ce r  

Public Relations Officer 

Training Officer and Security 

Labour Welfare Officer 

Personnel Supervisor 

Secretary 

Receptionist 

Steno Pool 

Canteen Supervisor 

Nurses 

Drivers 

Medical Attendant 

~ o t a l  36 



SECRETORIAL 

Grade Category Number 

10 Secretary 

6 /7 Engineering ~ s s t .  

6 /7 ~ s s t .  Law Officer 

6/7 Accounts Officer 

4 C S t o  Secretary 

4 Telephone Operators 

4 Telex Operator 

3 Mail Clerk 

1 Peons 

Total  



FINANCE AND ACCOUNTS 

- 
Grade Category Number 

9 Accounts Manager 

9 Finance Manager 

9 I n t e r n a l  Auditor 

9 Manager M i s  

A s s t .  Accounts Manager 

A s s t .  Finance Off icers  

Budget Finence Officer  

Asst. Manager ( Info .  System) 

Senior  System Designer 

Asst. Manager Data Processing 

A s s t .  I n t e r n l l  Auditor 

Data Processing Off icer  

System Andl js t  

Accountant 

Cashier 

A s s t .  Accountant 

Asst. Ceshier 

Senior Analyst 

Anel ;rst 

Senior Data Truzessing Operator 

D . 7 .  O1?ercJ:or 

Accounts Clerk 

D & C Control  Clerk 

Stenos 

Tine Keeper 



Annexure 4 

MANPOWER FOR PROJECT STAGE FOR AN AMMONIA, UREA, STEAM GENERATION AND UTILITIES 
A GRASS ROOTS COMPLEX 

The manpower fo r  project implementation has been worked out on the  basis of 
mode of implementation of pro jec t ,as  detailed below: 

Auuaonia and Urea Plants - Foreign process consultants w i l l  be appointed who 
wi l l  be responsible for  design, basic engineering and procurement of c r i t i c a l  
equipment. Eagineering consultants w i l l  carry out detai led engineering and prepare 
specifications fo r  procurement of other i t a s .  Issue of enquiries, receipt of 
quotations and placement of orders w i l l  be done by owner. The consultant w i l l  be 
responsible for  erection start up and ccpmnissioniq and proving performance 
guarantees. Owner has t o  ensure the  qual i ty  of work during c i v i l  construction and 
mechanical, e l ec t r i ca l  and instrumentation erection. 

Off-sites - Engineering consultants for  preparing detai led schemes of various 
off-s i tes  and f a c i l i t i e s .  It i s  expected tha t  the jobs wi l l  be executed on turnkey 
basis. The owner has t o  ensure the qual i ty  of work. 

Township: Architect w i l l  be appointed for  design and layout of the township 
and construction w i l l  be carr ied out under owner supervision. 

Scope of work fo r  owner's s t a f f  

The main a c t i v i t i e s  and respons ib i l i t i esunder  various sections can be broadly 
c lass i f ied  in to  hthe following: 

( i )  Preparation of Notice invi t ing tender, receiving quotations, evaluation of 
bids and appointing main eng. consultatns/contractors ; 

( i i )  Approval of drawings; 

( i i i )  Co-ordination and followup of progress of work of consultant; 

( i v )  Issue enquiries, receive quotations and placing orders for  all equipment 
and materials; 

(v) Certifying the progress of work fo r  periodic release of money; 

(vi) Monitoring the progress of work fo r  ensuring timely completion; 

( v i i )  Overall supervision t o  ensure quali ty of work; 

( v i i i )  Monitory and control on project expenditure. 

In  addition t o  above vigorous follow up of the  progress of work t o  be done by 
external agencies l i k e  s t a t e  government agencies, railways, raw materials u t i l i t i e s  
supplies agencies, etc.  w i l l  a lso be required. 

I have been assumed t h a t  the  work with regard t o  personal accounts, personnel 
and public re la t ion e t c ,  w i l l  be handed separately by an organisation which is  
already existing. 
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In order t o  e f f ic ien t ly  handle the  project  193 persons w i l l  be required during 
. the peak construction period. Apq-t frm ~ e n b r a l  Manager and Deputy. +ner,al Manager, . . 

the  balance of 191, w i l l  consist  ok' 119 officel.s'T6 sapporting s t a f f .  Depcirtmentwise, 
gradewise break up i s  given i n  annexure-4~.1. The gradewise summary i s  as under: 

. . . . ,  , , . ,  , . . . . ,  . , , .  . 

Designation Grade - No. of Post 
- 

Chief Engineer/Finanee Manager 
. . 

2 

Adbl.. Chief Engineer/Deputy 
Chief Engineer ll 

A s s t .  Chief Engineer 
. ,  . 

17 
. , . . 

. . , . , . Project  Engineer 28 ' 

Junior Engineer 

Junior Officer 

. .  . Senior St .  Asst/Senior Draftsman :: :. ' ' . .', ' . ~ -11 

St.  Cl/Driver 
, .  . . . . . .  , . .  . , . .  , , . 

13 
. . , >.; -. . . . . . . .  , . . 

Messengers, MazdocrrjFi~eman - ' - 33 

Tot a 1  

It can. be seen from apnexure 4..1 t h a t  s ta f f  has been. provided for  manning a 
Guest ~ o u s e ,  F i re  s t a t i on ,  F i r s t    id and f ive  vehicles p ly ing  a t  s i t e .  The actual  
posit ions could be. done~.p,pgr,essively with t he  gradual increase of workload a f t e r  
careful assessment. C a i - e  has t o  be taken tha t  s t a f f  i n  each discipl ine i s  much 
l e s s  than the requirement a f t e r  project  completion except i n  case of Civ i l  
Department, where it i s  desirable t o  take persons on loan from other organisations 
who w i l l  go back t o ' t h e i r  parent organisations a f t e r  completion of the  project .  



STAFF REQUIRENEhT FOR PROJECT 

Chief Addl.C.E./ Asst. Pro. Jr. Jr. Sr .  S t .  S t .  S t .  Messenger/ 
Disceipline Engineer Dy. C.E. C.E. Engr. Engr. Officer Asst. Asst. Clerk Mazdoor Total  

Chemical 

Mechanical 

E lec t r i cn l  

Instrumentatior. 

Civi l  

Drawing Officer 

Safety & Fi re  

M.S. 

Finance 

Material (Fur. 
s t .  , ifa) 

Transport % 
Clearance 

Estate  & Awn. 
( Inc l .  Guest Rouse 
& Transport) 

Personnel & WeLfare - 
Medical - 

G M ' s ,  Dm's e Pro. 
Office - 

1 3 4 9 19  
(cook- (1 Cook (1 Cook (7  Waiter 
caretaker) 2 .  Dr.) 3 Dr.) 2 Maz.) 

Tot a1 2 11 17 28 47 10 11 17 13 35 191 

*A.S .K.  2Draftsman 2 .  Sup. **F. man 



MANPOWER RE&UIREMENT FOR NORMAL OPEXATIOI? AND MAINTENANCE 

The Basis for  Proposed Manning 

The proposal made here is based on the following considerations: 

1. Activi t ies  of loading i n  wagons and t rucks,  stacking of bags and conservancy jobs 
w i l l  be done through contract and the schools w i l l  be managed by pr ivate  ins t i tu t ions .  

2. The mechanical workshop w i l l  have a section for  repa i r  of autovehicles as good - garages are  not l i ke ly  t o  be available i n  t ha t  area. 

3. A separate centralised group for  preventive maintenance planning and execution 
has been considered i n  case of mechanical, e l ec t r i ca l  and instrumentation maintenance 
departments. There w i l l  be another group t o  look a f t e r  t he  breakdowns, modifications 
and other jobs not covered under preventive maintenance plan f o r  each department. 

4 .  Shift  maintenance (mechanical) w i l l  a lso  be centralised with a Junior-Engineer- 
in-Charge. This group is  expected t o  carry out t he  emergency jobs which are  other- 
wise minor i n  nature. In  case of big jobs, t he  general s h i f t  staff  w i l l  a s s i s t .  

5. To look a f t e r  power generation and e l ec t r i ca l  supply receiving s ta t ion and 
dis t r ibut ion,  the Shift-in-Charge w i l l  be of the leve l  of Asst. Plant Engineer. 

6 .  I n  Production Department each plant (Ammonia and Urea) w i l l  be looked a f t e r  by 
Asst. Plant Managers. 

7. Computer services w i l l  be availed f r m  outside. 

8. Services of l i a i son  off ice  under corporate services w i l l  be availed for  material  
procurement and obtaining import l icence,  government clearance, e tc .  as  and when 
required. 

9. It may be adequate t o  have only one canteen for  factory and administrative 
building. 

10. Bagging plant requirement i s  based on 21 s l a t  s h i f t s  ( i . e .  7 s l a t s  per s h i f t )  and 
two s i loes .  - - 

11. Main f a c i l i t i e s  for  t ra in ing  w i l l  be availed from t ra in ing  i n s t i t u t e  outside. 
There w i l l  be a small group t o  take care of the  needs of in-plant t ra ining a t  s i t e  
and l ibrary.  

12. The functions of co-ordination managers w i l l  be looked a f t e r  by the following: 



MANPOWER R E Q U I R E m I i T  FOR THE PROJECT 

AT OPERATING STAGE 



Group 

Ammonia I & I1 

Urea I & I1 

S.G., W.T., 
Coal and 
Ash Handling 

Designation 

Additional Chief Engineer (Chemical) 

Deputy Chief Engineer (Chemical) 

Deputy Chief Engineer (~echan ica l )  

Bagging and 
Material 
Handling Deputy Materials .i:~anager (M.H. ) 

13. Officer oriented organisation has been considered f o r  Finance, Personnel and 
Administration Departments. 



Annexure 5 

BREAKDOWN OF ADDITIONAL TRAIVING REQUIRFMEIm NDC - 1979-1983 

A.  Profess ional  Degree Mechanical 
o r  equivalent f o r  E l e c t r i c a l  
management pos ts  Chemical 

Production 

B. Technician Production 
management 

Supervisor o r  Maintenance 
Diplomats Mechanical. 

Maintenance 
E l e c t r i c a l  

Maintenance 
Chemical 

Labour 
Supervision 

M e t a l  Cutt ing 
M/C Operators 

C.  S k i l l e d  
Craftsmen 

Toolroom 
f i t t e r s  

Mechanical 
f i t t e r s  

Pipe f i t t e r s  

Instrument 
f i t t e r s  

Aut ornot ive  
machine 
mechanics 

Diesel  
mechanics 

Fabr ica tors  
( including 
welders and 
blacksmiths) 

Carpenters 
pa in te r s  

S p e c i a l i s t s  100 
including 
f oundrymen - 

100 



Annexure 6 

Duration Upgrading 
5-Year F u l l  Time Par t  Time 
Require- Cer t i f  i- or  
ment ca te  F u l l  Time 

1. Metal Cutting 
M/C Operators 

General m/c shop 150 3 years  6 months 
operators  not 
engaged on pro- 
duction, but i n  
one o f f  o r  small  
batch production 
f o r  r e p a i r s ,  t o o l  
room, e t c .  

2. Tool Room F i t t e r s  

Bench workers and 50 3 years  6 months 
sometime m/c ope- 
r a t o r s  f o r  t o o l  & 
d i e  shops, t o o l  
maintenance & 
machine r e p a i r  

3. Mechanical F i t t e r s  

Craftsmen engaged 200 2 years  9 months 
on p lan t  mainte- 
nance, o r  s i t e  
r e p a i r s ,  on s i t e  
make up of spares ,  
f o r  a l l  mechanical 
equipment (exclud- 
ing  e l e c t r i c a l  o r  
chemical p lan t  and 
f a b r i c a t i o n )  

b .  Pipe F i t t e r s  

Craftsmen engaged 125 2 years  6 months 
on chemical hydrau- 
l i c ,  steam or  o ther  
services  equipment, 
involving pipework, 
pumps, valves,  gauges, 
e t c .  
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Iluration Upgrading 
5-year F u l l  Time P a r t  Time 
Require- C e r t i f i -  or  
ment ca te  Fu l l  Time 

5. E l e c t r i c a l  F i t t e r s  

Craftsmen engaged 150 2 years  6 months 
i n  maintenace  of 
e l e c t r i c a l  motors, 
generators,  switch 
gears ,  control  
boards, i n t e r n a l  
d i s t r i b u t i o n  sys- 
tems and i n s t a l l a -  
t i o n  of same 

6. Instruoient F i t t e r s  

Craftsmen engaged '75 3 years  12 months 
i n  i n s t a l l a t i o n ,  
servic ing & repai r -  
ing of instruments 
used i n  control  
systems on mechani- 
c a l ,  e l e c t r i c a l  and 
chemical process 
equipment including 
e lec t ron ic  control  
panels  

7. Automotive Mechanics 

Mechanics capable 50 2 years 6 months 
of and maintaining 
repa i r ing  servic ing 
t r anspor t  (both road 
and i n t e r n a l )  p a r t i -  
cu la r ly  high perfonn- 
ance i / c  engines, but 
excluding s t a t ionery ,  
d i e s e l ,  o r  heavy 
d i e s e l  equipment 



Duration Upgrading 
5-year Ful l  Time Part  Time 
Require- Certif i- or  
ment cate Full Time 

8. Diesel Mechanics 

Mechanics capable 50 2 years 6 months 
of maintaining, 
repairing and ser-  
vicing d iese l  equip- 
ment associated with 
generation, services 
transport ,  and assem- 
bly o r  dissembly on 
s i t e  

9. Fabricators 

Craftsmen engaged 100 2 years 6 months 
i n  metal forming , 
s t ruc tura l  or  
equipment f abrica- 
t ion  and assembly, 
welding and cutt ing,  
welding repairs  t o  
pipes, pressure 
vessels,  mechanical 
par t s  

10. Carperters & Painters 

Craftsmen engaged 50 2 years 6 months 
imcwor$ing a l l  forms 
of wood, including 
laminates and plas- 
t i c  impregnated 
materials and com- 
pressed synthetic 
materials and repairs  
t o  buildings, furnish- 
ings,  e t c .  The appli- 
cations of protect ive 
f inishes ,  dipping, 
maintenance of wood 
products and the pro- 
tect ion of metal or  
p l a s t i c  equipment i n  
indus t r ia l  and domes- 
t i c  or  administrative 
premises 1,000 
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Duration Upgrading 
5-year Fu l l  Time Par t  Time 
Require- Certif i- or 
ment cate F u l l  Time 

11. Miscellaneous 
Spec ia l i s t s  

Including f oundreman , 100 
metallurgical  and 
p l a s t i c  process 
workers f o r  operation 
of plant on produ- 
c t ion 



PETROCHEMICALS : lIIGEr?IA 

Nigeria has a very anbit ious plan f o r  t h e  development of t h e  petrochemical 
indust ry  during 1980-90. Currently,  there a re  no bas ic  petrochemical p l a n t s  i n  
operation. 

According t o  t h e  repor t  of the  ECA/lJKIDO Chemical Industry Programme Mission 
( ~ u n e  23 - July 11, 1978) t h e  coflswnption of major petrochemical products has been 
as  below: 

$ Increase 

WC 21,000 29,500 40 
LDPE 20,000 27,150 35 
HDPE 10,000 12,500 25 
POLYPROPYLENE 3,000 4,000 33 

The end use of PVC a r e  f o r  shoes, cables,  l ea the rc lo th ,  p ipes ,  f l o o r  t i l e s  
e t c .  LDPE has been used l a rge ly  a s  films fo r  packaging ( 8 5 4 ) ,  and HDPE f o r  
i n j e c t i o n  and blow moulding products. Polypropylene has been used f o r  woven sacks 
and bands f o r  hesvy duty packaging. 

The plans  f o r  the  10 years period a re  i n  t h r e e  phases as below: 

Phase I 

1. Polypropylene 35,000 t o n s  per year 
2. Linear a lky l  benzene sulphonate 30,000 tons per year 
3- Carbon black 35,000 ton: per  year 
4. Benzene 

These p ro jec t s  have been planned with feedstocks from the r e f i n e r i e s  i . e .  
propylene, N-paraffins from kerosine f r a c t i o n ,  and FCC recycle product f o r  carbon 
black. The contract  f o r  t h e  polyp?opylene projec t  i s  with tecnimont, and f o r  o ther  
p ro jec t s  with l m u s ,  and courbus from engineering. 

These p ro jec t s  a r e  planned t o  be o>erntional  by 1983. 

The re f ine ry  progranme i s  as  below: 

1. 3 mil l ion tons  crude throughout 
(Port  Harcourt ) - I n  Operation 

2. 5 mil l ion tons  crude throughout 
(Port  Wani) - I n  Operation 

3. 5 mi l l ion  tons  crude throughout - To become operational 
(Por t  Kaduna) by J u l y  1, 1980 
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Besides, contract  negotibt ions a re  current ly  on foz  t h e  construction of a 
9 mi l l ion  tons  o e r  year ' ref inery t o  ueet i n t e r n a l  demands by 1987. 

A 350,000 b a r r e l s  per day (17 mi l l ion  tons  per - re f ine ry  i s  being 
planning pr imar i ly  f o r  export of petroleum products. 

Phase I1 

The Phase I1 of the  plan i s  as  below: 

1. Olef ine  cracker f o r  301) ,000 tons/year euyelen 
2. A caus t i c  chlorine p l a a t  f o r  190,000 tons/year chlorine 

These two a r e  bas ic  proJects .  Both of these  a r e  t o  be owned 100% by NNPC. 
The down-stream p r o j e c t s  are :  

LDPE 110,000 tons  per year 
HDPE 70,000 tons  pe r  year 

( VCM 
. , 

145,000 tons pe r  ye* . . . . 
( wc 140,000 tons pe r  year . , ~, 

(Ethylene oxide 
(Ethylene glycol  

35,000 tons per year 

The down-stream p r o j e c t s  might be s e t  up a s  J o i n t  Ventures pr imar i ly  t o  obtain 
technology, and f o r  export of surplus products i n  the  interim period. The 
object ives  a re ,  however, c l e a r .  These p ro jec t s  are  being s e t  up t o  develop 
resources f o r  t h e  Nigerian economy and the  products are  intended t o  be a l l  used i n  
t h e  domestic market. 

The locat ion i s  a t  Port  Harcourt. Intensive discussions have already s t a r t e d  
( ~ a ~  1980), and t h e  schedule c a l l s  f o r  a l l  commitments t o  be f i n a l i s e d  by June 1981. 

It i s  a l so  intended t o  s t a r t  one l i n e  Of PVC (70,000 tons  pe r  year)  with 
imported manomer VCM by 1983. 

Phase I11 

The Phase I11 of t h e  projec t  w i l l  be aromatics. The s tud ies  w i l l  be taken up . 
i n  1982 ( i . e .  a f t e r  t h e  Phase I1 discussions and commitments a r e  completed), and t h e  
commitments are  expected t o  be completed by 1962-84. 

Manpower Training 

A Petroleum Training I n s t i t u t e  has been s e t  up a t  'URRI f o r  t r a i n i n g  of s k i l l e d  
operators and technic ians .  Yearly 700 s k i l l e d  operators and technicians have been 
t r a i n e d  i n  the  operet ina re f ine ry  f o r  t h e  new r e f i n e v .  



I n s t i t u t e  of Administration 
University of I f e  
I f e  

Universi ty of Lagos 
Lagos 

Yaba College of Technology 
Yaba, Lagos 

Auchi Polytechnic 
Auchi 

College of Science and Technology 
Port Harcourt 

Continuing Education Centre 
University of Lagos 
Lagos 

Polytechnic I n s t i t u t e  
Ibadan 

I n s t i t u t e  of Management and Technology 
I n s t i t u t e  of Administration 
P.M.B. 1079 
&ugu 

College of Technology 
I l o r i n  

Co-operative Management I n s t i t u t e  
Calabar 

I n s t i t u t e  of Administration 
Ahmadu Bello University 
Zaria 

Ministry of Trade 
Co-operative College 
mugu 

Faculty of Business Administration 
University of Nigeria 
Nsukka 

Polytechnic I n s t i t u t e  
Kaduna 

15.  Nigerian I n s t i t u t e  of 'Ianagement 
Adelabu 
Surulere , Lagos 

16. Centre f o r  Management Development 
Ikorodu 30ad 
Lagos 

17. Industr ial .  Training Fund 
Jos 

18. I n s t i t u t e  of Personnel Management 
of Nigeria 
Lagos 



Civi l  and ST 

Elec t r ic  and 
Electronic 

Aero 

Marin 

Other mech. 

Chem. 

Petro. Eng. 

Mining 

Met'allura 

Others 

STATUS OF ENGIilEEX I;! NIGERIA 1977 
( RATIOCAL W I I P O I . ~  BOAXD) 

Total 
Position 

17,685 

2,497 

354 

493 

1,753 

219 

140 

54 

26 

1,249 

No. of Vacancies 
Position 

% 

No. of 
Expatriates 

% 



1 / DEVELOPMENT OF EDUCATION INFRASTRUCTURE I N  EGYFT - 

EGYFTI~T ~ I V E E X T Y  GRADUATES : 1976-77 
(SELECTED DISCIPLINES) 

Engineering 4674 
Agriculture 5970 
Sciences 2321 
Technology 2096 
Electronics 329 
Petroleum and mining 197 

H I G H  IYSTITLITES GRADUATE : 197b-75 
 SELECT^ DISCIPLIIIFS) 

Commerce 
Agriculture 
Industry 

Commerce 
Technical 

TECHNICAL INSTITUTE GRADUATES: 1976-77 
(SELECTED DISCIPLINES~ 

MALE - -- FEMALE TOTAL 

1/ S t a t i s t i c s  Yearbook (1952-1977) July 1978 Central Agency for  Public 
~ o b i l i z a t i o n  and S t a t i s t i c s  Arab Republic of Egypt. 



Algeria 

E r n t  

Ethiopia 

Ghana 

Keq.a 

Mdrocco 

ITigeria 

Sudan 
. . j.: . .  ' 

Uganda' 

Tanzania 

Zaire 

COUNTRIES WITH MORE THAN 10 MILLIONS 
POPULATIOPI 111 AFRICA 1/ 

Millions 

(Mozambique 9.44) 

Africa - Total 456 

1/ United Nations: Population and Vital  S t a t i s t i c s  Report. January 1, 1980. - 
Figures have been rounded of f .  



CTED PANPOWER STUDIES - 

'1 

1. Survey of High Level Manpower i n  Ghana, Accra - 1961 

2. A Study of Niger ia ' s  Professional  Manpower i n  Selected Occupations - 1964 

National Manpower Board Nigeria, Apapa 1964 

3. High Level Manpower Requirement and Resources i n  Tanganyika, Dar-eslSalaam 1963 



CONSUMPTION OF CHEMICAL FERTILIZERS L/ I N  AFRICAN 
COUNTRIES WITH MORE THAN 10 MILLION POPULATION 

. . , . .. 
~ . . ~  . . .~ -. . .. . . 

1976 - FA0 DATA 

WORLD 1976 

AFRICA 1975 

ALGERIA 

EGY F'l! 

ETHIOPIA 

GHANA 

K r n A  

MOROCCO 

N I G r n I A  

SUDAN 

UGANDA 

TANZANIA 

ZAIRE 

KG/HA oi- KG/CAPITA 
AWLBLE JAND AND 
PERMANENT CROPS 

N 
'2'5 N P2 O 5  

30.3 17.8 11.2 6.6 

6.8 4.3 3.5 2.2 

1/ FA0 Fertilizer Year Book. - 



IMPORT OF CH~XCALS INTO DIFFERENT AFRICKJ 
REGIONS : 1977 

North Africa 

West Africa 

U.S. $ (000) 

Central Africa 352,780 

East Africa 558,060 

Others 134,&45 

Total 4,391,111 




