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1.1

1.2

Table .1
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Feasibility model

Project identification

For the feasibility study, a financial analysis is performed. Assumed is that the TICCG
will eventually be a joint venture company between the Government of Ghana and a
private company.

Planning horizon

For this project, a construction phase of 2 years is assumed. After that, a planning horizon
of 20 years has been incorporated as per the Terms of Reference. However, it has to be
kept in mind that the model does not allow for additional construction during the
operational part of the project. It is therefore assumed that maximal capacity will not
increase during this period, other than by increasing the number of operating shifts in the
production business unit. '

The table below shows the different products and the start and end date of production as
well as the expected capacity.

Capaciiy per business unit

Expected capacity Expected capacity

inception from 2012
Production ot 1/2008 12/2027 67200 134,400
capital goods or
specialized
components
Training 1/2008 12/2027 100 100
R&D 1/2008 12/2027 8,320 8,320
Facilities 1/2Q08 12/2027 720 720
Financing 1/2008 - 12/2027 - -
Marketing and 1/2011 12/2027 3,840 3,840
logistics

Production of components and parts

The machinery for this production line allows a production of around 20.5 units per hour.
It has been assumed that the centre would be operational for 9 hours/day and therefore the
nominal capacity is set at 67,200 units. The initial sales are in this model assumed to be
50% of capacity. As the capital goods are scarce and since there is quite a large market
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and fast growing market (see annex 8 opportunity study), high growth rates are expected
(50% in the first year, 25% in the second year and 7% in the third year (2011) due to
capacity restriction. Therefore a second shift will be feasible in 2012. After 2012 a steady
growth of 10% is assumed to be feasible and in 2020 the total capacity of those two shifts
15 assumed to be reached (134.400 units).

Training

The professional training course is assumed to take 12 weeks (1 quarter) and per training
course, 23 students can be admitted. Therefore the nominal capacity of training is 100
trainees a year. In the first year 75% of capacity is used (75 students) but it is expected
that from year 2 onwards, total capacity will be used due to limited capacity and expected
level of demand.

Research and Development

Research and development is assumed to be applied, demand driven Research and
Development. Research and Development will be allowed not to make a profit in the first
years of production, but after that it will have to start to recover the costs of the
department. There will be 4 engineers active in this department, with a weekly capacity of
40 hours to spend on consuiting services. Total capacity is therefore set at

52*40*4=8.320 hours. '

Capacity will not be used in the first two years due to s.fart—up of the operations, in the
third year, it is assumed that 50% of the hours used can be invoiced to clients. This is then
expected to grow steadily with 10% per annum until the maximum capacity is reached in
2017.

Facilities

Several testing and CNC machines can be rented for a half day, per machine, capacity is
720 (360 days x 2). There is one Coordinate Measuring Machine for Automated Part
Inspection & Reverse Engineering and a number of tools that can be used. It is expected
that in the first year, 50% of capacity will be used and demand will grow with an annual

5%.

Firancing -

To offer finance facilities, a certain amount of funds should be made available at a certain
rate which will be lend to the sector at a higher rate. The COMFAR industrial feasibility
study software does not provide facilities to take this kind of structure into account,
therefore this should be considered in addition to the result of the rmodel.

Marketing and logistics

The TICCG will provide consulting services with regards to marketing and logistics.
These consulting services will be charged for per hour, as is common practise for
consultancy services. It is expected that these services will start 3 years after the inception
of the TICCG. Only one expert is assumed to be working in this department, who will
have a capacity of 360 days of 8 hours and who will be supported by 1 support staff
member of whom a yearly 120 days of 8 hours are expected to be chargeable to the client,
totalling to a capacity of 3840 hours.
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In the first 3 year, no chargeable hours are expected to be made as the department will be
set up during that period. In 2011 the service unit is assumed to be operational and
expected use of 50% of total capacity and a growth rate of 10% is expected. This way,
maximal capacity will be reached in 2019. '

" 1.3 Currency

The model uses USD. The rate of exchange is 1 US$ =9,150 Cedis.

1.4 Joint venture partners
The joint venture partners identified for the TICCG are:
s  Government of Ghana;

s UNIDG;
®  Private partner.

1.5 Discounting

Discounting should be considering the following sources:
‘ Rate % | Length (years)

Total investment 12,06% ' 22
Local equity 16% 22
Foreign equity 18% 22

The discounting rate is depending on the type of risk and the finance plan (WACC).

1.6 Fixed investment costs

The table below shows the initial investments needed for the implementation of the
TICCG.,

¢ Investment in land is based on high end price for industrial land in the Kumasi
region, being USD 100,000 for a plot of land of 2 acres'. The area requirement
for the initial TICCG is 7 acre (13,750m?). For purposes of expansion the
purchase of 15 acres of land has been budgeted for, leaving 8 acres for future
extensicn or development by the private sector. Total investment costs are
therefore USD 750,000 for the purchase of land.

¢ For details on investment costs of site development and civil works please refer
to annex 3 and 4.

! Source: Ghana Institure of Surveyers, P.Longdon
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Auxiliary equipment exists of furniture, PC’s, fire fighting, electrical equipment,
details can be found in annex 4.
Preproduction expenditures are:

o This pre-investment study and additional detailed impact assessments,
architect cost, setting up a more detailed outline business case and output
specifications. For this purpose USD 250,000 has been reserved.

o Preparatory investigations, a reservation of US$ 100,000 has been made
for more detailed investigations with regards to site, engineering, -
financing etc.

o Company formation fees are around Cedi 1.6 min. or 175 USD, please
refer to annex 3 for details (source: Laryea, Laryea & Co.).

o Procurement; consultancy services will be required for procurement and
contract negotiations. 75 man days have been estimated:

= 25 days for a local procurement/legal specialist at USS$ 1,000;
s 25 days for a local technical expert at US$ 500;
s 25 days for a foreign project rmanager at US$ 1,200,

o Marketing will start in the last year of the construction phase in order to
be able to sell in the first year of production. A budget of US$ 150,000
has been reserved.

o Project management for the construction and company set-up phase by a
team of 3 local experts and 3 foreign experts.

o Recruitment and training costs will be made in the pre-production phase.
In the first year, the General Management should be recruited as well as
the marketing staff that will start securing sales for the first year of
production. ‘ _

Contingencies, 20% of investments have been reserved for contingencies.
Initial working capital is for the first year of production, in which haif the
nominal capacity is expected to be produced.

For the following cost items, reinvestment is required after depreciation:

o Machinery and equipment;

o IT facilities;

o Transport facilities;

o Auxiliary and service plant equipment.



Costitem Currency No. yrs Scrap value ’ Cost project year

depreciation ‘ 1 2

Land purchase us$ - 100 750,000
Site development uss 20 10 482,838
Civil works buildings uss 20 50 4,989,334
Machinery and equipment Uss 15 10 12,000,000
IT facilities uss 5 10 160,000
Transpert facilities ‘ uss 5 10 250,000
Auxiliary and service plant Usg 10 10 968,000 185,750
equipment
Pre-production expenditures ____| (. __ | . 8 _ |__890.800 | 723475
* Of which Pre investment studies ussg 0 0 250,000
Of which preparatory usg 100,000
investigations
Of which company formation fees Uso . 175
Of which procurement/ contracting Ussg 80,000
Of which preproduction supplies, Us$ 150,000
marketing
Of which Project management uss 453,300 453,300
. QOf which recruitment and training | _ US§ | 7500 _|. 120,000 _
Initial working capital US$ - - 84,000
Subtotal 21,001,359
Contingencies 10% US$ - - 2,100,136
Total invesiment Uss 23,101,485

Al depreciation is from linear to scrap.

1.7 Production costs

Labour is in the case of TICCG split into 4 categories as shown in the table below:

Description ‘ J monthly wages Specitication
(Cedis)
| Skilled labour Type 1 27,450,000 General management
Skilled labour Type 2 10,000,000 Protessional staif and team managers
Unskilled iabour Type 1 2,000,000 Operational workers
Unskilled iabour Type 2 1,500,000 Other unskilled staif
Labour overhead 12,5%

(Soufce: Bruks Associates: Market survey)
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1.7.1 Indirect costs
The only indirect costs identified are labour costs and marketing costs. An annual
marketing budget of US$ 30,000 has been reserved for promotional activities, mainly in

|
! newspapers and on the radio.

The general management consists of 3 members (skilled labour type 1).

| The support staff service unit consists of the following fte’s.
Support staff division exists of a number of disciplines, the table below shows the
division of its 16 fte’s.

Discipline No. Skilled 1 No. skilled 2 | No. unskilled 1 ! No. unskilled 2
Marketing 2
Warehouse 2
Security ' 1 3
T ' 2
Cooks 2
Book keeping 2
Canteen staff
Total 3] 7 5 4

1.7.2  Production of capital goods or specialized components

Labour

Production is the most labour intensive department of the TICCG. There are 12 CNC
machines, which each need to be operated by operational workers (unskilled staff 2).
There are enough workers for the shift of 9 hours and operation of 7 days a week under
assumption of a 40 hours working week. There are also other machines that need to be
operated; therefore there will be 5 extra operational staff, Besides, there will be a team
leader on each shift assuming a 40 hours working week (1,5 fte skilled labour 2) and 5,5
fte professional staff that will assist the operational staff, solve problems, repair machines
etc.

Description | Monthly wages l Specification [ No. production
{Cedis) , 2008 2012
Skilled labour i Type 1 27,450,000 General 0 0
management
Skilled labour Type 2 10,000,000 Professional staff 7 14
‘ ' o and team managers
Unskilied labour ' Type 1 2,000,000 Operational workers 24 48
Unskilled labour Type 2 1,500,000 Other unskilled staif 12 24
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Labour overhead

Labour overhead is 12.5% per annum, in the model, this is added onto the wages rather
than included as a special overhead cost due to restrictions in modelling possibilities of
the COMFAR software. '

Raw materials
The exact output of the TICCG should be flexible, and therefore the raw materials input
are hard to define in great detail. The following assumptions have therefore been made:
¢ All parts and components are made of the same raw material; stainless steel;
e World stainless steel prices are US$ 4000 / tonne, which means US$4 per kilo
(www.meps.co.uk);
¢ Each part or component is assumed to weight on average 0,5 kilo.
Operating costs; energy
The CNC machines have at least 6 motors per machine, this machine is therefore
expensive to use in terms of energy consumption. The operational costs for a CNC
machine can easily sum up to about US$ 30 per hour per machine in the USA. There are
12 CNC machines in the TICCG. Therefore energy consumption adds up to US$ 360 per
hour and US$ 17.50 per unit output a USA prices. USA electricity prices lay about 11%
above electricity prices in Ghana, therefore in Ghana, energy prices of production are
estimated to be around US$ 15.60 per unit of output.

Maintenance and repair

Costs of maintenance and repair are estimated to be 5% of total value of machinery and
equipment at use of capacity of 67,200 units of output. This means a daily shift of 9 hours
full capacity use. As capacity increases, the machines will wear out faster but also more
output will be preduced. Therefore the repair and maintenance costs have been linked to
the number of preducts. Costs of maintenance and repair is US$ 8.90 per product.

1.7.3  Training

Labour

There will be 4 teachers working in the TICCG, all with different expertise. As there is
only a limited number of students, the teachers will not work full time, therefore, the
amount of fte for training is only 2,

Description Menthly wages ‘ Specification 1 No. Training
{Cedis) | | (Fte)
Skilled labour Type 1 27,450,000 General 0
marnagement
Skilled labour Type 2 10,000,000 Professicnal staff 2
and team managers
Unskilled labour Type 1 2,000,000 Operational workers
Unskilled labour Type 2 1,500,000 Qther unskilled staff
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Labour overhead
Labour overhead is 12.5% per annum,

Raw Materials

Students will have to work with the CNC machines in order to optimise their knowledge
of the operation of the machinery. Therefore, some raw material is required for tests and
classes. Any well prepared outputs, can be sold and production is added to the output of
the production business unit. Raw material reserved for tests and mistakes will be 20 kg
of steel per student per training course.

1.7.4  Research and development

Labour
The Research and Development department depends highly on skilled professional staff.
It is assumed that in this department, 4 professional staff will be attracted supported by 2

support staff,
Description l Monthly wages Specification } No. R&D

(Cedis)

Skilled labour Type 1 27,450,000 General o
' management

Skilled labour Type 2 10,000,000 Professional staff 4

and team managers

Unskilled labour Type 1 2,000,000 Operational workers

Unskilled labour Type 2 1,500,000 Other unskilled staff

Labour overhead

Labour overhead is 12,5% per annum.

Raw Muaterials

In order to conduct research and development, proto-types need to be built, raw material
has to be tested and used for the production of the prototypes. An amount of 30 kg of raw
material is reserved per month for these activities.

1.7.5  Facilities
Labour
The machines available for this department will be rented to the sector and there will be 2

skilled staff to assist in the operation of the machinery as well as one unskilled staff
member to support.

ECORYS% Annex 1



Description Monthly wages

{Cedis)
Skilled labour 27,450,000 General
management
Skilled tabour Type 2 10,000,000 Professional staff 2
and team managers
Unskilled labour Type 1 2,000,000 Operational workers 1
Unskilléd labour “Type 2 1,500,000 Other unskilled staff 0

Labour overhead
Labour overhead is 12,5% per annum.

1.7.6  Financing

Labour

In the financing department, an initial number of 4 finance professionals will be attracted.
One of them will be the team manager and one will be a junior finance consultant. The
TICCG is expected to start giving finance solutions after the first 3 years of operation of
the centre, but the staff will start working in 2008, setting up the department, manage
relation ships, attract funds etc.

Description Monthly | wages Specification ‘ No. Financing
{Cedis)
Skilled labour Type 1 27,450,000 . General 0
management
Skilled labour Type 2 10,000,000 Professional staff 3
and team managers

Unskilled labour Type 1 2,000,000 Cperational workers 1
Unskilled labour Type 2 1,500,000 Other unskilled staff 0
Labour overhead

Labour overhead is 12,5% per annum.

1.7.7  Marketing and logistics

aconvs%

Labour

The marketing and logistic department will have 1 professional staff and 1 unskilled staff
to begin with. It is expected that marketing and logistic services will be started to be
provided after the first three years of operation. However, this staff will start working
from the start of 2008 in order to set up the department, obtain expertise etc.

Annex 1



Description Monthly wages ’ Specification No. Marketing and

(Cedis) logistics
Skilled. labour Type 1 27,450,000 General 0
managernent
Skilled labour Type 2 10,000,000 Professional staff 1
anhd team managers
Unskilled labour Type 1 2,000,000 Operational workers 1
Unskilled iabour . |} Type 2 1,500,000 Uther unskilled staft 0

Labour overhead
Labour overhead is 12,5% per annum.
1.8 Sales program
1.8.1 Sales tax

Sales tax in Ghana is 12.5%, this has been applied for each product.

1.8.2 Price setting

Parts and components

During the opportunity study, stakeholders indicated that it is preferable for the TICCG to
have a diversified market focus. However taken into account that some prioritization is
necessary the TICCG should focus initially on:

i. Food Processing Industry;
2. Agricultural Production Industry; -
3. Machine Tooling.

The TICCG has no production line whose output is predictable as details about the
cutputs the TICCG should produce are flexible. The TICCG should be able to produce
capital goods that are currently imported and above the capability of the current players
and should be adjusting its output in line with the evolving capacities of the Ghanaian
producers. For this purpose, machines that would be flexible enough to produce any
shape of metal have been selected. Therefore output is expected to be a wide range of
products and will not be discussed in great detail in this study. To determine the price of
capital goods, the following cost items have been taken into account:
¢ Raw material: US$ 2.00 per product;
* Labour: USS$ 2,50 per product:
¢ Depreciation on machines US$ 10.70 per product;
* Maintenance and repair of machines US$ 8.90 per product (refer to section
1.8.2);
®  Operating costs per CNC machine: (USA prices) US$ 30 per hour, totaling to 12*
US$ 30 = US$ 360 per hour. Production per hour is 20.5 units. Per unit, operating
costs will be US$ 17.50,- at USA prices. USA electricity prices lay around 12%
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above Ghanaian electricity prices, therefore in Ghana operating costs per unit are
set at US$15.60; :

¢ (Consequently, the direct cost price of the products is US$ 39.70;

* Reservations should be made for the cost of capital, profit etc. Besides, the
uniqueness of the products in Ghana allows to use skimming prices;

¢ The initial sales price is therefore set at USS$ 100 per part/component.

The outcome of the sales plan (nominal production x price of product) has been checked
against relevant import figures of the above mentioned three sectors taking the 2004
market size as a reference. No price increase has been taken into account for ease of
reference. This analysis helps determining the feasibility of selling the amount produced.
The result of this analysis is shown in the table below. It can be concluded that the sales
projections of this model are feasible.

Growth of the production and sales is set up as follows:

In the first year of production, 50% of the capacity is expected to be sold. As the market
is a fast expanding cne, a growth in sales numbers of 50% in the first year is considered
feasible. This way, the total capacity of the factory operating with one 9-hours shift is
reached in 2011. In 2012, a second shift will be necessary to meet demand. After 2012, a
more moderate annual growth rate of 10% has been accounted for, In 2020 the factory
will be producing at the top of its capacity when operating in 2 shifts. At that time extra
investment can be considered or an extra shift can be implemented, starting to operate 24
hours a day. In this feasibility study, neither of these actions is considered.

Year ‘ TICCG Gross Sales Revenue Percentage of 2004 market

parts and components
2008 3,360,000 4.0 %
2012 8,944,320 . 10,7%
2018 13,085,400 15.6%
2023 - 13,440,000 16.1%
2027 13,440,000 16.1%
Training

The TICCG has a facility to train 25 students at a time. It is assumed that each training
takes 12 weeks or | quarter. The costs of training are built up as follows:

* Investment in equipment and furniture for training facility and students dorms
and canteen facility = US$ 91,750, this will be depreciated in 10 years, leaving a
scrap value of 10%. Therefore, this will be a depreciation of US$ 82,58 per
student; )

*  Costs of staff = US$ 413,- per student (4 teachers with monthly income of Cedis
10,000,000 and 12.5% overhead on labour);

*  Cost of raw material per student = US$ 80.00;

Total costs of the training per student is US$ 575.58;

+ Reservation of 17% for profit and 15% for contingencies leads to a price per

training of US$ 760,- per student.
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In the first year 75% of capacity is used (75 students) but it is expected that from year 2
onwards, total capacity will be used due to limited capacity and expected level of

demand.

Research and Development .

Research and Development services are demand driven, applied research and
deveIopmeni. The client pays the researcher per hour for consulting services and
materials will be added to this. Rates for consultancy services are around US$ 300,- per
day in Ghana. As technology and industrial R&D requires high skilled and continuously
educated professional staff, a price of US$ 400 per day/ US$ 50 per hour can be justified
for Research and Development services, including use of raw materials. Yearly nominal
R&D capacity is 8,320 hours (4 engincers, having 40 available hours per week for R&D
activities).

Capacity will not be used in the first two years due to start-up of the operations, in the
third year, it is assumed that 50% of the hours used can be invoiced to clients. This is then
expected to grow steadily with 10% per annum until the maximum capacity is reached in
2017.

Facilitiv Rental Services

For the facility rental services,, several testing and CNC machines can be rented for a half
day, per machine, capacity is 728 (360 days x 2). There is one Coordinate Measuring
Machine for Automated Part Inspéction & Reverse Engineering and a number of tools
that can be used. It is expected that in the first year, 50% of capacity will be used and
demand will grow with an annual 5%.

For each half day, the costs are:

Depreciation: USS$ 31,25 per half day;
Labour: ' USS$ 32,80 per half day;
Energy consumption: US$ 40 per half day;
Total costs: US$ 104,00;
Contingencies: 15%;

Profit margin: 15%:

Price of a half day: US$ 125.

Finance

Sales of finance are hard to estimate at this point. The TICCG can attract the funds that
are required by the sector, pay a certain amount of interest and charge a certain amount of
interest. These are fluctuating and no research has been done about the finance demand in
the sector, stakeholders have however indicated that a financing facility would be needed.
Income from financing activities has not been taken into account in this model.

Marketing and logistics

These ate consulting services, for which an hourly rate will be charged. At the start, the
business unit will be set up by one professional staff member and one support staff
member. According to the demand, additional staff will be attracted at a later stage. In the
beginning, one professional staff member will have the capacity of 40 hours a week for
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consulting services. Charges for consulting services in Ghana are around US$ 300 per
day/ 37.50 per hour.

In the first 3 year, no chargeable hours are expected to be made as the department will be
set up during that period. In 2011 the service unit is assumed to be operational and
expected use of 50% of total capacity and a growth rate of 10% is expected. This way,
maximal capacity will be reached in 2019.

1.8.3 Sales numbers

1.9

ECORYS %

The table below shows the project assumption on sales numbers. As production of capital
goods is the main driver for the results of the TICCG, a more dynamic trend in sales
numbers has been assumed. The assumptions are based on the expansion of the
production capacity in 2012 by introducing an extra shift of 9 hours. After 2012
production grows steadily with 10% per annum to the maximum capacity, which is
assumed to be reached in 2020.

For the other business units, very rough estimates have been used, linked to the capacity
available at the first year of production and no capacity expansion have been accounted
for.

2027 E Sales price

Uss
Producﬁon of capiial 33,600 81,312 130,954 134,400 134',400 . 115
goods or specialized
components
Training 75 160 100 100 100 760
R&D 0 5,537 7,500 . 7,500 7.500 50
Facilities 360 540 720 720 720 125
Finance N/A N/A N/A N/A N/A Interest
Marketing and lagistics s} 2,323 3,742 3,840 3.840 37,50
Working capital

Working capital requirements during the production phase are defined in terms of
minimum day’s coverage and the coefficient of turnover is the number of yearly rotations
raw materials in stock. This is only applicable for the production business unit. As the
raw material (stainless steel) has to be imported which may cause delays, it was assumed
that a stock of 90 days would be a safeguard to stay in production at all times. This means
the minimumn day's coverage is set at 90 resulting in 4 rotations per annum.

It is assumed that the work in process can cover a maximum of 2 days and that the
finished products will be sold after 60 days. ‘

For the other business units, for which raw material is used (training and Research and
Development), the same minimum coverage days are used as raw material is identical and
can be ordered in one lot.
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1.10 Sources of finance

It is in this project assumed that debt/equity for initial investments will be divided on a
50/50 basis.

Source of finance | Interest/return on equity |

Repayment

Percentage of total

Local equity 25%

Foreign equity 25% i

Development bank loan 25% i 10 instalments, starting 2013
Foreign long term debt 25% Il 15 instalments starting 2008

The weighted average costs of capital is 11,56%.

No local debt is assumed to be attracted as the interest rate in Ghana is too high; lending
rate is 28% in September 2005 according to Bank of Ghana,

For reinvestment, no finance plan is prepared yet.

1.11 Taxes, allowances etc.
Corporate tax in Ghana is set at 28% in 2005.
VAT is 12,5% in Ghana.
No allowances have been taken inte account.

No depreciation adjustment has been taken into account.
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COMFAR Wl Expert
’ SUMMARY SHEET
Project title: Technology Gentre for Capital Goods - Ghana
Date and time: 4 September 2005
Project classification: New project
, Joint-venture project
Construction phase: 1-2006 - 12-2007 .
Length: 2 yaars
Production phase: 1-2008 - 12-2027
Length: 20 years
Accounting currency: United States Dollars (USD)
Units: Absolute
Local cumency: Cedis (C)
Exchange rate: 1,0000 USD =9.150,0000 C
INVESTMENT COSTS )
Total Total Total
i o consfruction production investment
Total fixed investment costs ) 21352.219.00 15.956,330,85  37.308.549,85
Total pre-production expenditures 3.031.594,53 0,00 3.031.594,53
Pre-production expenditures (net of interest) 1.614.229,52 0,00 1.614.229.52
Interest , 1.417.365,01 0,00 1.417.365,01
Increase in net working capital _ 84.00000 37540393  458.403,93
TOTAL INVESTMENT COSTS S 24467.81353 16.331.73479  40.799.548,32
SOURCES OF FINANCE
Total Total Total
__construction _ production inflow
Total equity capital 11,771.770,83  15.787.500,00  27.559.270,83
Foraign 0,00 0,00 0,00
Local 11,721.,270,83  15.787.500,00 27.558.270,83
Total long-term loans 12.750.815,50 0,00 12.750.815,50
Foreign 12.750.815,50 0,00 12.750.815,50
Local 0,00 0,00 0,00
Total short-term loans 0,00 0,00 0,00
Foreign 0,00 0,00

0,00
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SUMMARY SHEET
Locaf 0,00 6,00 0,00
Accounts payable 0,00 13.063,31 13.063,31
TOTAL SOURCES OF FINANCE 24522.586,33  15.800.563,31  40.323.149,64
INCOME AND COSTS, OPERATIONS
First year Reference year Last year
: : 2008 2008 2027
- SALES REVENUE " "3.462000,00  3.462.000,00  14.125.000,00
Factory costs o 127236145 1.272.361,15  4.508.156,48
Administrative overhead costs 121.500,00 121.500,00 44.262 30
OPERATING COSTS 1.393.861,15  1.393.861,15  4.550.418,78
Depreciation 1.092.939,32 1.092,939,32 1.107.451,09
Financial costs 1.083.819,32 108381932 0,00
TOTAL PRODUCTION COSTS 3570619,79  3.570.619,79 ~ 5.657.869,87
Marketing costs _91.967,21 91.967,21 91.967,21
COSTS OF PRODUCTS 3.662.587,00  3.662.587,00  5.749.83708
Interest on shorl-term deposils 0,00 000 0,00
GROSS PROFIT FROM OPERATIONS _-200.587,00  -200.587,00  8.375.162,92
Extraordinary income’ 0,00 000 0,00
Extraordinary loss o_o..o 0,00 0,00
Depreciation allowances 0,00 .. 0go 0,00
GROSS PROFIT . -200.587.,00 — -200.587,00 __8.375.162,92
Investment allowances 000 000
TAXABLE PROFIT 000 8.375.162,92
Income (carporats) tax — e 000 00 2.345.04562
NET PROFIT _ . -200.587,00  -200.567,00 _ 6.030.117,30
RATIOS
Net Present Value of Total Capital Invested at 12,06% 7.943.650,66
Internal rate of return on investrent (IRR) 16.,68%
Magdified IRR on investmeni 16,68%
Net Present Value of Total Equity Capital Invested at16,00%  3.370.744,22
internal rate of return on equity (IRRE) 20,09%
Modified IRRE on equity ) 20,09%
Net present values discounted to 1-2006

ECORYS NEDERLAND B.V., THE NETHERLANDS
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ECORYS NEDERLAND B.V., THE NETHERLANDS

FIXED INVESTMENT COSTS - TOTAL
United States Dollars

Total] Total| "~ Construction  Construction|  Production Production  Producion”  Production
construction production 2006 2008 2009 2010 2014
PR T — e 550 00 | 2,00 755.000.00 500" — 0,00
Site preparation and development 482.838,00 0,00 482.838,00 0,00 0,00 0,00 0,060 0,00
Civil warks, structures and buildings 4.506.495,00 0,001 4.506.495,00 0,00 0,00 0,00 0,00 0,00
Plant machinery and equipment 12.164,000,00{ 12,648.830,85 0,00 12.164.000,00 0,00 0,00 0,00 0,00}
Auxiliary and servige plant equipment 1.403.750,00{ 3.307.500,00 968.,000,00 435.750,00 0,00 0,00 0,00 0,00
Environmental protection _ : 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Incorporated fixed assets (project overheads) 0,00| - 0,00 0,00 0,00| 0,00 0,00 0,00 0,00
Contingencies 2.045.136,00 0,00 0,00  2.045.136,00 0,00 0,00 0,00 0,00
TOTAL FIXED INVESTMENT COSTS ~~— [721.352279,00] 15,956.330,85] 6.707.333,00 14.544.886,00 0,00 o0 o000 0,00
Foreign share (%) - ‘ _ __ 8162 —— ~ "86,04] 0,00 0,00 000" _ 0,00

BABE| *o.o_a.ai .




COMFAR Il Expert ECORYS NEDERLAND B.V., THE NETHERLANDS

FIXED INVESTMENT COSTS - TOTAL
c:.#mn States Dellars

Production Production”  Production  Production  Production  Production  Production Production
_ 2012 . 2013 2014 2015 . 2016 2017 2018 2019
S Traees 000 TTTee 000 6.0 0T T 000 660
Site preparation and development 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00
Civil works, structures and buildings 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0,00
| Plant machinery and equipment . Q,00 180.189,72 0,00 0,00 0,00 0,00 215.182, 211 0,00
Auxiliary and service plant equipment 250.000,00 0,00 0,00 0,00 0,00  1.218.000,00 185.750,00 0,00
{ Environmental protection 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00/
{ Incorporated fixed assets (project overheads) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00
Contingencies 000 0,00 0,00 0,00 0,00 0,00 0,00 0,00
TOTAL FIXED INVESTMENT COSTS . ~ 250.000,00 19018972 000 0,00 0,007 1218000000 40083221 7 0,00
100,00 10000 000 op0 0,00 © 100,00 100,00 000

moqm.mml m:ma (%)
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ECORYS NEDERLAND B.V., THE NETHERLANDS
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FIXED INVESTMENT GOSTS - TOTAL
United States Dollars

~ Production

2020

Production

2021

" Production”  Production
2023

o .vBQ:oﬁ_oz

2024

" Praduction”

2025

Production
2026

~ Production

2027

Land purchase

Site preparation and development

Civil works, structures and buildings

| Plant machinery and equipment
Auxiliary and service plant equipment

Environmental protection

Contingenciles

Incorporated fixed assets {project overheads)

0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00

( 0,00
0,00 12.243.458,92
250.000,00 0,00
0,00 - 0,00

0,00 0,00

0,00 0,00

0,00
0,00
0,00

0,00

0,60
0,00
0,00
0,00

0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
968.000,00
0,00
0,00
0,00

0,00
0,00
0,00

435.750,00 |

0,00
0,00
0,00

"TOTAL FIXED INVESTMENT COSTS

0,00

,. 0.00

250.000,00 12.243.458,92 ~

0,00

0,00

968.000,00°

435.750,00

Foraign share (%)

e 00,00

100,00

0,00

0,00

100,00
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ECORYS NEDERLAND B.V., THE NETHERLANDS

PRE-PRODUCTION EXPENDITURES - TOTAL
United States Dollars

construction

S
production

" Construction

2006

Construction
2007

Praduction
2008

Production
2009

— 2010

" Produgtion
2011

Pre-investment studies
Preparatory investigations

Company formation, fees etc.

| Technology acquisition

Detailed engineering, contracting
Pre-production supplies, marketing

Other capital (issue) expenditures :
Contingencies

Project management

T 250.006,00 |

100.000,00
172,14
0,00
80.000,00
150.000,00

0,00

0,00
906.557,38

127.500,00.

0,001

0,00
0,00
0,00
0,00
0,00
0,00

0,00|
0,001
0,00

100.000,00
0,00

0,00
80.000,00
0,00

0,00

0,00
453,278,69
7.500,00

66T

0,00
172,14
0,00

0,00
150.000,00/

0,00
0,00

453.278,69 |
120.000,00

000

0,00
0,00
9,60
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0.00
0,00
0,00
0,00
0,00
6,00
0,00

0,00

0,00
0,00
0,60
0,00

0,00

0,00
0,00
0,00
0,00

Recruitment and training —
"Pre-production expenditres (net of interest)
Interest .

- 1.814.229,52]

1.417.365,01

~0.00
0,00

890.778,69
333.545,70

723.450,83
1.083.819,32

0,00
0,00

000

6,00

0,00
0,00

0,00
0,00

 TOTAL PRE-PRODUCTION EXPENDITURES

'3.031.504 53

‘..A .224.324,38

_1.807.270,15

0.00 _

0,00

[Foregn share (4 f

_19.74

000

1217

84,87

000

0,00
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COMFAR Il Expert ECORYS NEDERLAND B.V,, THE NETHERLANDS

PRE-PRODUCTION EXPENDITURES - TOTAL
United States Dollars

" Production  Production Production  Production Produgtion Production ~ Production  Production

2012 2013 2014 2015 2016 2017 2018 2019
Preinvesiment stadies T — e ~0.00 500 5.00 000 """ 0,00
Preparatory investigations 0,00 0,00 0,00 0,00 0,00 0,00 0,00 : 0,00
Company formation, fees etc. 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Technology acquisition 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Detailed engineering, contracting 0,00 0.00 0,00 0,00 0.00 - 0,00 0,00 : 0,00
Pre-production supplies, marketing ” 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Other capital (issue) expenditures 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Contingencies 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Project management . 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Recruitment and training 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
T Pre-preduction expenditures (nét of inferesty ™ [ 000 o000 0,000 - 0,00 0,00 o0 0,00 0,00
Interest 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00
TOTAL PRE-FPRODUCTION EXPENDITURES 0,00 0,00 000 T OO0 T T 000 T T 0,00 0,00 7 7 0,00
[Foreign share (%) L 500 500 600 600 066 0.00 000 6.0
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PRE-PRODUCTION EXPENDITURES - TOTAL
1 United States Dollars
e " Production ~ Production  Proguction  Production  Production  Production  Production”  Production
2020 2021 2022 2023 2024 2025 2026 2027
"Pre-investment studies T 0,00 0,00 0,00 0,00 0,00 000 0,00 - 0,00
Preparatory investigations 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Company formation, fees etc. 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Technology acquisition 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Detailad engineering, contracting 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00
Pre-production supplies, marketing 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,001
Other capital (issue) expenditures 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001
Contingencies 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001
Project management 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,007
Recruitment and training 0,00 0,00 0.00 0,00 0,00 0,00 0,00 0,00
Pre-production expenditures (net of _:ﬁams 0,00 0,00 S 0,00 70,00 007 0,00 0,00 770,00
Interest 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
| TOTAL PRE- _umOUCO.:OZ mx_umzu_._.c_ﬂmw: ,00 T 0,00 o000 0,00 70,00 0,00 0,00 0,00
Foreign share (%) _ ‘ 000 """ 05,00 — 0,00 0,00 000 000 0.00
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Unlted States Dollars

NET WORKING CAPITAL REQUIREMENTS - TOTAL

" Coefficient|
of turnover

‘Construction
2006

Construction

2007

_______ Praduction
2008

Production

2009 2010

Production”

2011

Production }
2012

Accounts receivable
Cash-in-hand

- 0,00
0,00
360,00

.00
0,00
0,00

" 7"84.000,00

0,00
0,00

3.794,67
2.296,35

72073061 17817645

215.111,43
6.231,33
314154

5.272,62
2.807,38

227.578,72

6.954,40
3.417.87

- 265,759,27
8.045,16
4.184 38

CURRENT ASSETS

0.00]

5,00

—84.000,00

~7135.821,64

224.484,30

Accounts payable

.00

000

64 186.256,44
T -

5.622,32 8.551,45

_237.950,99
_ 6.985,94

- 277.988,81]
~ 8.096,93

CURRENT LIABILITIES

00

_ 0,00 _

0,00

4,388,84

5.622,32 76.551.45

6.985,94

_ 809693

TOTAL NET WORKING CAPITAL REQUIREMENTS
INCREASE IN NET WORKING CAPITAL

—""8.00

0.00

T 0.00"
0,00

84.000,00
84.000.00

47.,432,80

131.432,80 " 180.634,12

- 217.932,85
49.201,32

'230.965,05

$269.891,88
38.926,84

Foreign share (%)

. 0.00]

. 100,00]

X

1928 19.83

1866
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ECORYS NEDERLA

ND B.V., THE NETHERLANDS

NET WORKING CAPITAL REQUIREMENTS - TOTAL

United States Dollars

Production
2013

Production
2014

Production
2015

* Production”

2016

" Production

2017 2018

" Production

" Brodudion

2019

Production
2020

Total inventory
Accounts receivable
Cash-in-hand

287,917,156

8.630,51
4.409,20

1535801

8213147
4.655,28

 338,998,84

9.978,84
4.924,72

368.352,10

10.740,17
5.206,44

400.637,62  436.089,77
11.573,97 12.489,16
5.512,12 5.846,67

446.450,82
12,779.72
5.951,09

44712840
12.816,83
5.961,10.

CURRENT ASSETS

1 300.956,86

326,186,46

353.902,40

—_384.208,70

45442560

7 465.181,63

465.926,33

Accounts payable

868719

933552

10104742

10.815,52

11.656,95 12.580 38

12.805,03 "

T 1281641

CURRENT LIABILITIES ™

_B8.687,19

TG 83562

__10.047,42

10.815,52

11.656,95 12.58(.38

12.805,03

1781641

TOTAL NET WORKING CAPITAL REQUIREMENTS
INCREASE IN NET WORKING CAPITAL

"262.265.67
22.377,79

316.850,95
_.24.581,28

7 343.854,98

27.004,04

373.483,18
29.628,20

406,066,76
32.583,58

41,8452
35.778 47

452.376,61
10.531,38

733,31

| Farelgn share (%)

1896

e 1924

1990

19,75

19,98

" 2020 .‘

T 20,10
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COMPFAR Il Expert ECORYS NEDERLAND B.V., THE NETHERLANDS

NET WORKING CAPITAL REQUIREMENTS - TOTAL T B T T T e =)
United States Dollars .

" Produclion  Production Production Production  Production Production ~ Production

2021 2022 _ 2023 2024 2025 2026 20271
Total inventory T © | 448.047,58 44901200 45002294 45108387 45219785 = 45336753 45334415
Accounts receivable 12.855,73 12.896,50 12.935,97 12.976,36 13.018,77 13.063,31 12.895,52
Cash-in-hand . 6.020,00 6.060,77 6.100,23 6.140,62 6.183,03 6.227,57 8.059,78
CURRENT ASSETS ] 46692332 T 467.969,36 469.059,15 470.200,86 471.399,66 A72.658,40  472.29945
Accounts payable T T T T12.855,74 T 12898,51 1293587 12.076,36 13.018B,77  13.063,31 12.895,52
CURRENT LIABILITIES T , 12.855,74 12.896,51 1293597 1297636 1301877 13068331 12.805 52
TOTAL NET WORKING CAPITAL REQUIREMENTS - 454,067,57 455.072,85 456,123,117  457.224,48  458.380,89  459.595,10  459.403,93
INCREASE IN NET WORKING CAPITAL 957,65 005 105032  1.101,32 1.156,39 1.214,21 -191,16

ST e dem e foss

[Foroin share (%) T a0




| United States Doliars

construction

Total

production

Construction
2008

~ " Construction |

2007

2008

Production
2009

Production
2010

2011

| Total fixed investment costs
Total pre-production expenditures
Increase in net working capital

21.352.219,00
3.031.594,53
84.000,00

" '15.856.330,85

0,00
375.403,93

6.707.333,00

1.224.324,38
0,00

14.644.886,00(

1.807.270,15
84.000,00

0,00
47.432.80

0,00
0,00
49.201,32

600

0,00
37.298,73

0,00
13.032,20

TOTAL INVESTMENT COSTS

o _.Mﬁ_ﬁ_ugwh 3

"16,331,734,79

. 1.931.657,38

" 16.538.156.15]

47.432,80

4920132

37.908.73

13.032,20

mo._...)m..m: .M.wrmasno\my

84,09

7.74

80,16

85981

T ez

_2L18

19,22

S 1)
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ECORYS NEDERLAND B.V., THE NETHERLANDS

INVESTMENT COSTS - TOTAL
United States Dollars

"“Production ~ Production Producion ~ Production’ = Production " Production Production  Production

2012 2013 2014 2015 2016 2017 2018 2019
Total fixed investment costs 250.000,00 "190.189,72 0,00 TR0 0,00 1.218000,00 0 400.932,21 ‘ 0,00
Total pre-production expenditures 0,00 0.00 0,00 0,00 0,00 0,00 0,00 0,00
Increase in net working capital 38.926,84 22.377.79 ~24.581,28 27.004,04 29.628,20 32.583,58 35.778.47 10.531,38
“TOTAL _Z<mm._.§mzd...00m.e,._.1m T T 28892684 0 212.567.51 2458128 7 27.004,04 29.628,20  1.250.583,58 '436.71068 10.531,38

Folgnshao () | et eise __ as mer sm e me  we




ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Dollars

‘Production
2020

Production
2021

Production
2022

"Production
2023

Production
2024

Production
2025

Production
2026

* Praduction

2027

Total fixed investment costs
Total pre-production mx_.um_._n:cqom
Ingrease in net working capital

0,00
733,31

0,00
0.00
957,65

©250.000,00

0,00
1.005,28

12.243.458,92
0,00
1.050,32

0,00
0,00
1.101,32

0,00
0,00
1.156,39

968.000,00
0,00
1.214,21

435.750,00

0,00
-191,16

TOTAL INVESTMENT COSTS

957,65

_ 251,005,28

12.244.509,24

1.101,32

; ._,.”..Amm..m.w ..

. mmmm,_ 427

435.558,84

Foreign share (%)

94

9960

9989

0.00

0,00

09,67

100,04




COMFAR Il Expert ECORYS NEDERLAND B.V., THE NETHERLANDS
ANNUAL COSTS OF PRODUCTS - TOTAL
United States Dollars
o T S Production” Production ~ Production  Production ~ Production  Production  Praduction  Production  Production
.2008 2009 2010 2011 2012 2013 2014 2015 2016 |
Raw materlals 72.800,66 103.85558 128:160,80 135.166,91  149.033,51 '163.936,78 180.329,92 198.362,22 - " 218.178,07
Factory supplies 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Utilities 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Energy 568.750,00 809.37500 1.000.781,25 1.055.468,75 1.163.750,00 1.280.125000 1.408:134,11 1.548.942,71  1.703.740,89
Spare parts consurned 0,00 0,90 -0,00 0,00 0,00 0,00 0,00 0,00 0,00
Repair, maintenance, material 323.960,00 461.020,00 570.045,00 601.195,00 662.:872,00 729,159,20 802.073,19 88227177 970.450,81
1 Royalties 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Labour 381.227.05 428.135,74 439.409,03 507.736,88 722.004,99 736,652,22 752.328,27 769,122,868 782.367,70
L.abour overhead costs (taxes ete.) 0,00 0.00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Factory overhead costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
3533 COSTS 1.346,737,71 1.802.186,32  2.138.396,19 2.299.567,54 = 2.697.66050 2.508.873,20 3.14286550 3.398,705,55 3.674.737.47
 Administrative averhead costs 121.500,00 121.500,00 " 121:500,00 121.500,00 121.500,00 121.500,00 121.500,00 121.500,007 . 121.500,00
'OPERATING oowqm ] | 1.468.237,71 1.923.686,32 ' 2.259.896,19° "2421.067.54 2.819.160,50 3.031.373,20 3.264.36550 3.520.20555 3.706.237 47
Depreciation 1 1082903932 1.092.939,32  1.002939,32 1.092939,32 1.092.939,32  976.50848 1.010.74263 1.010.742,63 1,010.742,63
Financial costs 1,083.819,32 1.032.816,06 981.812,79 930.809,53 879.806,27 796.925,97 714.045,67 631.165,37 548.285,07
TOTAL PRODUCTION nowqm 3.644.996,35  4:040.441,70  4.334:648,30 - 4.444.816,40 4.791.906,09 4.804.807.65 4.988.153,80 5.162.113,65 5355, 285,16
Direct marketing costs™ -0,00 Te000 T T 0,00 T 0,00 0,00 0,00 T 0,00 0,00 0,00
Marketing overhead costs 91.967,21 01.967,21. 91.967,21 91.967.21 91.967.21 91,967 .21 91.967,21 -91,967,21 91.967,21
. PRODU T -3.736.963,56  4.141.408,91 4.426.61551 4.536.783,61 4.883.873,30 4.896.774,86  5.081.121,01  5.254.080,77 5.447.232, 38
. B 57.87 51,73 4780 T Ta567 0 4166 39,56 T 3749 302 3262
<m=ma_m %ma (%) 34,74 39.92 44,77 47,07 51,71 55,73 58,12 60,50 63,63
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ECORYS NEDERLAND B.V,, THE NETHERLANDS

United States Dollars

| ANNUAL COSTS OF PRODUCTS - TOTAL

) " Production Production ~  Production ~ Production  Production Production = Production  Production
2017 2018 2019 2020 2021 2022 2023 2024 2025
Raw materials 240,002,07 263199140 26947357  268.899,23  268.800,23°  268.899,23  268.899,23  268.899,23  268.899,23
Factory supplies 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Utilities 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Energy 1.874.240,89 2,061.657,55 2.104,486,98 2.100,000,00 2.100.000,00 2.100.000,00 2,100.000,00 2.100.000,00 2.100.000,00
Spare parts consumed 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Repair, maintenance, materiat 1.067.567,61 1.174.320,14 1.198.71578 1.196.160,00 1.196.160,00 1.196.160,00 1.196.160,00 1.196.160,00 1,196.160,00
Royalties 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
| Labour 795.296,39  608.98242  822.177,24  835.536,71 849.540,66  864.217,76 878.424,01 892.964,17  908.23240
Labour overhead costs (taxes etc.) 0.00 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00|
Factory overhead costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
FACTORY COSTS 1397710695 4.308.95151  4.394.853,57  4.400.59594 4.414.593,90 4.420.276,39 4.443483,25 4.458.023.41 4.473.291,63
Administrative overheadcosts | 12150000 12150000  121.500,00 121.500,60 121.500,00 12150000 121.500,00 121.500,00 121.500,00
OPERATING COSTS i 4,008.60685 4.430.451,51  4.516.353,57 4.52200594 4.536.09990 4.550.77699 456408375 457952341 A4504.791,63
Depreciation T1.010.742,63 994.025,13  1.015.241,28 1.015.241,28 1.015.241,28°  1.015.241,28  295.241,28 1.020.331,09 1.020.331,00
} Financial costs 465.404,77 18252446 29964446 216.763.86 133.883,56 51.003,26 0,00 0,00 0,00
"TOTAL PRODUCTION COSTS  5.574.754,35  5.807.001,11 _ 5.831.239,02  5.754.101,09  5.685.224,74 5617.021,53 _ 4.860.224,53 _ 5.599.854,50 5.615.122,72
Direst raatig costs JK Di) 500 B Ty 50" T e T 000
Marketing overhead costs 91.967,21 91.967,21 91.967,21  91.967.21 _91.967,21 91,.967,21 91.967,21 91.987,21 _ 91.967,21
COSTS OF PRODUETS 5666,721,56 5.808.968,32 5.923206,23 5.846.068,30 5./77.191,95 5.70B.088,75 4.952.191,74 5691.821,71 5.707.089,03
oo shars %) i T Ry et S ¥ s W3 2265 2256
Variable share (%) 66,31 69,15 70,12 70,94 71,81 72,60 83,81 72,92 72,72
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-2026

Production |
-2027%

'Raw materials

- Factory supplies

Utilities

Energy

| Spare parts consumed
Repair, maintenance, material
Royalties

Labour .

tabour ayerhead costs (taxes ete.)
Factory overhead costs

T 58895.23

0,00

0,00
2:100.000,00
0,00
1.196.160,00
0,00
924.264,03
0,00

0,00

©°268.899,23]

0,00
0,00

-2.100.000,00

..O.OO‘
1.196.160,00
0.00
941.097,25
0,00

0,00

FACTORY COSTS

4.506.156,48

Administrative overhead costs

~121.500,00 _

44.262.30

"OPERATING COSTS

- 4.610.82327

4,550.418,78

Finangial costs

T ".020.331,00

0,00

110745109

0,00

TOTAL PRODUCTION COSTS

_5.657.869.87

‘Direct marketing costs
Marketing overhead casts

5.631.154,36
SIS

91.967,21

0,00
91.967,21

COSTS OF ,m.mO.UGO...“.m

5753151 57

5.749.837 08

{ Foreign share (%)

2252

23,84
72,18

. Varable m:ma (%)

| 3

“ANNUAL COSTS OF PRODUCTS - TOTAL ,
United States Dollars

ECORYS NEDERLAND B.V., THE NETHERLANDS
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ECORYS NEDERLAND B.V., THE zm.m,-‘xm.mgzum

PRODUCTION AND SALES PROGRAMME - TOTAL

United States Dollars

Production

2008

~ Production
2009

Production
2010

" Production
2011

Production

2012

2013

" Production

2014

" Produttion

2015

Prodyction
2016

Gross sales revenue
Less sales tax

"T3.894.750,00

432,750,00

6.042.856,25

671.406,25

7.486.228,13

831.803,13

~'8.068.303,13

896.478,13

~ 8.863.650,00

984.850,00

- 79.738.267,19

1.082.029,69

7710.700.268,75

1.188.918,75

11.758.48594

1.306.498.44

' 12.887.381,25

1.431.931.25

Net sales revepue
Suhbsidy

3.462.000,00

0,00

T 537125000

4,00

'6.654.425,00

0,00

" 7.471.825,00

0,00

T 7.878.800,00

0,00

8.656.237,50
0,00

9.511.350,00
0,00

10.451.987 50

0,00

11.455.450,00
0,00

{'SALES REVENUE

" 3.462.000,00_

5.371.250,00

665442500

7.171.825,00

7.878.800,00

9511.360,00

10.451.987 50

11.455.450,00

LForeign share (%)

- 000

e D00

_0.00

K]

e 01

__8.656.237,50

1o

e 101

101

B e AR AN 00




COMFAR HI Expert ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Dollars

PRODUCTION AND SALES PROGRAMME - TOTAL

‘Production

2017

Produdtion
2018

" Production
2019

Production
2020

Production
2021

2022

Production

2023

Production

2024

2025

' Gross sales revenue
{ esg sales tax

'14.122.335,94
1.569.148,44

~15.479.971,88

1.719.996,88

15.876.000,00
1.764.000,00

1.764.484,38

"""15.884.859,38

1.764,984,38

1.765,500,00

T15.880.500,00  15.890.625.00"

1.765.625,00

15.890,625,00

1.765.625,00

15.890.625,00
1.765.625.00

"Net sales revenue
Subsidy

12.553.187,50
0,00

0,00

T 13.759.975,00

~14.112.000,00

0,00

14.115.875,00

-0.00

" 14:119.875,00

0,00

0.00

" T14.124.600,00 . 14.125.000,00

0,00

714.125.000,00 *

0,00

14.125.000,00
0,00

SALES REVENUE

| 12.553:187,50

_13.759.975,00

14:112.000,00

"14.115.875,00

14.119.875,00

14.124.000,00 " "14.125.000,00

14.125.000,00

" 14.125.000,00

Foreign shars (%)

102

1,02

1,02

e 102

102

102

e 02

1.02

‘ 102
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EGORYS NEDERLAND B.V., THE NETHERLANDS

United States Dollars

PRODUCTION AND SALES PROGRAMME - TOTAL

T Froduction

2026

2027

Less sales tax

Gross sales revenue

15.510.937,50

1.723.437.50

15.890.625,00

1,765.625,00

Net sales revenue
Subsidy

13.787.500,00

0,00

14.125.000,00

0,00

SALES REVENUE

13.787.500,00

14.125.000,00

Forsin shere ()

-

1,02
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‘ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Doltars

2008 2009

T Eroduction

2010

" Produgclion
2011

~ Production
2012

Production
2013

" Production
2014

Production |

2015

Production
2016

Stock brought forward.
Quantity produced
Stock carried over

505
36.400,00
2,800,00

2.800,00
51.800.00
4.200,00

64.050,00
5.250,00

5.250,60

67.550,00
5.600,00

~ 5.600,00

74.480,00
6.160,00

6.160,00
81.928,00
8.776,00

6.776,00

90,120,58
7.453,58

745358

99.132,33
8.198,92

7 8.198,92

109.039,42
9.018,33

‘Quantity sold

Gross unit price (average)

"33.600,00
112,50

T 50.400,00
112,50

63.000,00
112,50

T 57.200.00

112,50

73.920,00°

112,50

T B 312.00"

112,50

T 89.443,00

112,50

98.387,00
112,50

108.220,00
112,50

Gross sales ravenue
Less sales tax

3.780.000,00  5.670.000,00

420.000,00 630.000,00

7.087.500,00
787.500,00

7:560.000,00

840.000,00

"8.316.000,00

924.000,00

9.147.600,00

1.016.400,00

10.062.337,50
1.118.037,50

11.068,537,50

1.229.837,50

" 12.174.750,00
-1.3562.750,00.

Net sales reyenus
Subsidy

37360 060,005,040 000.00

0,00 0,00

©6.300.000,00

0,00

6.720.000,00

0,00

7.392.000,00

0,00

8.131.200,00 "

-0,00

" "8.944.300,00

0,00

' 9.838.700,00

0,00

10.822.000,00
0,00

SALES REVENUE

—3.360.000,00

5.040.000.00

~76.300.000,00

qm.”.ﬁwa.ooo..ooy ‘

) Nmom‘ocobc‘

~8:131.200,00

'8.944.300,00°

" 9.838.700,00_

—10.822.000,00

Foroign share (%) _

0.00

000

0.00

0,00 _

‘ 000"

f .. 0.00

e 000

0,00
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ECORYS NEDERLAND B.V., THE NETHERLANDS

PRODUCTION AND SALES PROGRAMME - PRODUCTION OF PARTS AND COMPONENTS - TOTAL

United States Dollars

~ Production

2019

" Production

2020

" Production  Production

2021 2022

- Production

‘Production  Production

2024 2025

Stock brought forward
Quantity produced.
Stock carried over

10.912,83
134.687,17
11,200,00

11,200,00

134.400,00
11.200,00

"R 00,00 " 11.300.00

134.400,00- 134.400,00
11.200,00 11.200,00

TTTI1200,00  11.200,00
134,400,00 134.400,00
11.200,00 11.200,00

Quantity sold
Gross unit price (average)

119.049,00°

13440000

112,50

~134.400.00 "

112,50

13440000 134.400,00

112,50 112,50

134.400,00°  134.400,00
112,50 112,50

"Gross sales révenue
less sales tax

13.393.012,50
1.488.112,50

14.732.325,00
1.636.925,00

15.120.000,00

1.680.000,00 .

15.120.000,00
1.680.000,00

15.120.000,00  15.120.000,00
1.680.000,00  1.680.000,00

15,120.000,00
1.680.000,00

115,120.000,00  15.120.000,00
1.660.000,00  1.680.000,00

"Net sales revenue )
Subsidy _

"11.904.900,00 13.095.400,00

" '13.440,000,00

0,00

13.440.000,00

0,00

344000006
0,00

13.440.000,00 " "13.440.000,00

" 13440.000,00  13.440.000,00

0,00 0,00

SALES REVENUE

“11604.:00.00_13.085.400.00

13.440.000,00

~13.440.600,00

~13.440.000,00”

000,00  13.440.000,00

Forelgn share (%)

. o.oo...

200

__000 0,00

000




ECORYS NEDERLAND B.V., THE NETHERLANDS

2026

2027

"Stock brought forward
Quantity produced
Stack canied aver )

'11.200,00
134.400,00
11.200,00

11.200,00
134.400,00

Quantity soid

134.400,00
112,50

200,00

Gross sales revenue
Less sales tax

Gross unit pricg (average)

15.120.000,00
1.680.000,00

15.120.000,00

1.680.000,00§

"Net sales reveriue
Subsidy

©13.440.000,60

0,00

" 13.440.000,00

0,00

SALES REVENUE

~13.440.000,00

Foreign shar (%) _

o_oo

000
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ECORYS NEDERLAND B.V., THE NETHERLANDS

PRODUCTION AND SALES PROGRAMME - TRAINING - TOTAL
United States Dollars

‘.,ﬂq,oac&o:vqca:nmg,vqouc%o:v&ac.%o:,ﬂa.a;&._c:._?dg:nﬂ_o:._.u__..oncamo:;_uﬂn:ﬂ.ﬁ:‘:_uq‘om:&.d.o;;‘v&a:mwo.:..naa:n”._o:....vam.:mmo:‘
. 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
‘Stock brought forward 00T 021 D28 0 0 028 0 0287 028 028 028 028 028 @ 028 - 028
Quantity produced 75,21 100,07 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
Stock carried over 0,21 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28 0,28
Quantity sold =~ B 7500 100,00 100,00 100,00 100,00 100,00 100,00 100000 100,00 100,00 100,00 100,00
| Gross unit price (average) 855,00 855,00 855,00 855,00 855,00 855,00 855,00 855,00 855,00 855,00 855,00 855,00
Gross sales revenua 64.125,60 ©5500,00 85500,00 85.500,00 8550000 85.500,00 865500,00 8550000 85500007 B5.500,00 8550000 85500,00
Less sales tax 742500 950000 950000 950000 950000 950000 9.500,00 9.500,00 9500,00 950000 9.500,00  9.500,00]
Net sales revenue 157.600,00  75.000,00 76.000,00 76.000,00 76.000,00° 78.000,60 76.000,00 76.000,00 76.000,00 76.000,00 76.000,00  76.000,00
Subsidy _0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SALES REVENUE 57.000,00 76.000,00 76.000,00  76.000,00 76.000,00 76.000,00  76.000,00  76.000,00 76.000,00 76.000,00 76.000,00
Foreign share (%) 0000 "~ 000 000 000 000 000 000 "~ 000 _ "000 " 000 000 0,00
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United States Dollars

PRODUCTION AND SALES PROGRAMME - TRAINING - TOTAL |

| Production - Production

2020 2021

2022

2024

“Production

2025

* Production

2026 2027

Production

Stock brought forward
Quantity produced
Stock carried over

70,28
-100,00
028 _

0,28
160,00
0,28

0,28~

100,00
0,28

0,28

T 0.28

100,00
0,28

0,28

100,00
0,28

0,28
100,00
0,28

0,28
100,00
0,28

Quantity sold
Gross unit price (average)

100,0C
855,00

100,00
855,00

100,00
855,00

100,00

855,00

855,00

"77100,00
855,00

100,00

855,00 855,00

" 100,00

‘Gross sales revanue
Less sales tax

85.500,00

9.500,00  9.500,00

"B85.500,00

85.500,00

9.500,00

85.500,00
9.500,00

- 85.500,00

9.500,00

85.500,00
9.500,00

~85.500,00
9.500,00

85.500,00
9.500,00

Net sales revenue
Subsidy

76.000,00

0,00 0,00

76.000,00

76.000,00
0,00

' 76.000,00
0,00

~ 76.000,00

0.00

76.000,00

0,00

'76.000,00
0,00

76.000,00
0,00

‘SALES REVENUE

76.000,00

76.000,00

76.000,00

76.000,00

~ 76.000;00

76.000.00

~_76,000,00

~76.000,00

1.Fareign share (%)

000

0,00

0.00

0.00

000

0,00

“ Wobo -0,00

ECORYS NEDERLAND B.V,, THE NETHERLANDS -
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ECORYS NEDERLAND B.V., THE NETHERLANDS

Linited States Dollars

PRODUCTION AND SALES PROGRAMME - RESEARCH AND DEVELOPMENT - TOTAL

 Production’

2008

"Production
2009

Production  Production

2010

" Production

2012

“Production

2013

Production
2014

Production

2015

" Production
2016

Production
2017

Production
2018

Stock brought forward
Quantity produced
_Stock carried over

0,00

0,00
0,00

.00

4,171,56
11,56

156"
4.577,16
12,71

5.035.27

13,98

1308

5.538,40
15,38

15,38

6,092,54
16,92

BT Y73

6.700,69
18,61

....8.9
7.371,86
20,47

2047

20,83

7.500,00
2083

,‘mo.mw
7.500,00
20,83

0,00
0,00

" 4.160,00
56,25

4.576,00
56,25

" 5.034,00

56,25

T 5537,00
56,25

6.091,00
56,25

6.699,00 ~

56,29

©7.370,00

56,25

56,25

~5560.00
56,25

" 77.500,00

56,25

Less sales tax

0,00
0,00

234.900,00

26.000,00

1257.400,00 283.162,50
31.462,50

28.600,00

311.456,25
34.606,25

34261875

38.068,75

- 376.818,75

41.868,75

414.562,50
46.062,50

" 421.875,00
46.875,00

T421.875,00

46.875,00

" 421.875.00

46.875,00

Net salgs revenue
Subsidy

0,00

208.000,00

0,00

T228.800,00 251.700,00

0,00

0,00

276.850,00
0,00

304.550,00

0,00

©334.950,00

0,00

388.500,00

0.00

375.000,00
0,00

©375.000,00

0,00

 375.000,00

0,00

SALES REVENUE

__208.000,00

368.500,00

375.000,00

" 375.000,00

Foregn share (i)

~251.700,00

. 278.850,00

000

304.550,00°

0,00

__334.950,00

0,00

__375,000,00

0,00

000

000

0.0

0
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COMFAR Hli Expert ECORYS NEDERLAND B,V., THE NETHERLANDS

United States Dolfars

. Production  Production  Production Production Production Production - Production
2019 2020 2021 2022 2023 2024 2025 2026 2027
[ Stock brought forward 2083- 20,83 20,83 - 2083 2083 20,83 2083 2083 2083
Quantity preduced 750000 750000  7.500,00  7.500,00  7.500,00  7.500,00  7.50000  7.500,00  7.500,00 . |
Stock carried over 2083 20,83 20,83 20,83 20,83 20,83 20,83 20,83 20,83
Quantity sold o | 7.500,00 " 7.500,00  7.500,00 750000  7.500,00 7.500,00 7.500,00 ~ 7.500,007 " 7.500,00
Gross unit price (average) 56,25 56,25 56,25 56,25 56,25 56,25 56,25 5,63 56,25
Gross sales revenue | 421.87500 42187500 42187500 42187500 421:87500 421.87500 421.87500  42.187,50 421.875,00]
Less sales tax - 46.87500  46.87500  46.87500  46.87500  46.87500 - 4687500  46.87500  4.687,50  46.875,00 :
Netsalesrevenue | 375.000,00 375.000,000 375.000,00 37500000 375.000,00 375.000,00 375.000,00 37.500,00  375,000,00
Subsidy : 0,00 0,00 .0,00 0,00 0,00 0,00 0,00 0,00 0,00
SALES REVENUE | 375.000,00 375.000,00 .375.000,00 375,000,00 375.000,00 375.000,00 375.000,00  37.500,00  375.000,00
Foreignshare (%) - 000 000 " 000 000 000 0,00 0,00 0,00 ~ 0,00}
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COMFAR 1l Expert ECORYS NEDERLAND B.V., THE NETHERLANDS

PRODUGTION AND SALES PROGRAMME - FACILITIES - TOTAL
| United States Doltars

Production  Production  Production  Production  Production  Production  Production  Production  Production  Production  Production |

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
S R 0,00 R N [ ¥ T Sk MYy T TR VT i
Quantity produced 361,00 378,05 397,08 417,08 438,06 459,06 482,06 507,07 532,07 £58,07 586,08
| Stock carried over ] 1,00 1,05 1,10 1,18 1,22 1,28 1,34 1,41 1,48 1,55 1,63
Quantitysold T 7360,00 7 378,00 397,00 417,000 77 T438,00 459,00 482,00 507,00 532,00 558,00 586,00
Gross unit price {average) 140,63 140,63 140,63 140,63 140,63 140,63 140,63 140,63 140,63 140,63 140,63
‘Gross sales revenue | 50.62500  53.156,25  55.828,13  58.640,63  61.503,75 64.546,88  67.781,25  71.206,08 74.81250 78.468,75  B82.406.25
Less sales tax | 5.625.00 5.906,25 6.203,13 6.515,63 6.843,75 7.171,88 7.531,25 7.921,88 8.312,50 8.718,75 9.156,25
"Net sales revenue 45,000,00 47.250,00 4962500 5212500  54.750,00 ~ 57.37500  60.250,00 63.375,00 66.500,00 69.750,00  73.250,00
Subsidy 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00/
SALES REVENUE [ 4500000 47.250,00 4962500 5212500 5475000 57.37500  60.250,00 6337500 ©66.500,00 ©9.750,00  73.250,00

| Foreign share (%) e Q00 0.00 000 000 000 00 000 000 080 000  600]




ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Doflars

| Production

2019

" Pradyction

2020

Production -

2021

~ Production

2022

“Production

2023

" Praduction

Production
-2024 2025,

Production  Production
2026 2027

Quantity produced
Stock carried over

“Stock brought forward

-616,08
1,71

1,71

647,09
1,80

T 80

679,09
1,89

39

712,00
1,08

720,02
2,00

720,00 720,00
2,00 2,00

2,00 "2,00°

200 2,00
720,00 720,00

Quantity sold
Grogs unit price Am.,__m_,mmm.w

T
140,63

647,00

140,63,

678,00

140,63

712,00
140,63

720,00

140,63

TT20.00

140,63

T20000
140,63

200 2,00
720,00 720,00
140,63 140,63

Gross sales revenue
Less sales tax

86.625,00

-9.625,00

- 90.984,38

10.109,38

95.484.38~

10.609,38

100.125,00

11.125,00

101.250,00

11.250,00

101.250,00  101.250,00°

11.250,00 11.250,00

©101.250,00 101,250,00
11.250,00  11.250,00

Net sales revenue
Subsidy

- 77.000.00

0,00

"80.875,00

-0,00

84.875,00

4,00

~85.000,00"

0,00

©90.000,00

0,00

"80.000,00
0,00 0,00

'90.000,00

190.000,00  90.000,00

0,00 0,00}

"SALES REVENUE

~ 77.000,00

80.875,00

8487500

_'89.000,00

" 80,000,600 _

90.000,00

20.000.00

Foreign share (%)

000

9.00

I Y

0.00

000 0,00

000 000
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“_.um_ocmw..,..__.oz_si.w w!.m__m _mmmw\wrgg‘m.‘w_z >.z n__znn_qo.._..yﬁ ____, ‘;__.. _.‘ :, |
United States Dollars

Production  Production Production Production Production Production Production Production Production Production Production Production.
. 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

StookBrovghTToward B By R Y 000000 0.03 00008 003 00868008 0.03
Quantity produced _ 0,00 0,00 0,00 12,03 12,00 12,00 12,00 12,06 12,00 12,00 12,00 12,00
| Stock carried over 0,00 0,00 0,060 0,03 0,03 0,03. 0,03 0,03 0,03 0,03 0,03 0,03 |
iy sod TR 000 500 1200 12001200 0500 200 T200 12,00 |
Gross unit price Am,...m_,mm@ 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Gross salds teverie 060" 500 000 0,00 56 RO Y E—y T 000 000 T 000 0,00
] Less sales tax 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
ot salos reverie ™ 000 000,00 000000 " 005" 6.00 T B0 000000
Subsidy 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I SALES REVENUE =~ T o000 0,00 0,000 00 T 0,00 0,00 0,000 000 000 600 T 000 0 D00
Foreignshare (%) 0,00 _ 000 " 000 O 0,0

000 000 000 000 000 000 000 " 000




COMFAR HI Expert ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Dolfars

Production Production Production Production  Production

2021

2022

2023

2024

2025

2026

Production |
2027

| Stock brought forward
Quantity produced
Stack carried over

0,03
12,00
0.03

6,03
12,00

0,03 -

T 0,03

12,00
0,03

003"

12,00
0,03

......98
12,00
0,03

0,03
12,00
0,03

- 0.03

12,00
0,03

Quantity sold

Gross unit price (average)

0,00

12,00
0,00

m._ N.OO
0.00

12,00
0,00

12,00

0,00

12,00

0,00

0,00

4200

300

0,00

Gross sales revenue
Less sales tax

0.00

0,00

000"

0,00

5.0
0,00

‘., .o.o.o

0,00,

0.00”

0,00

0,00
0,00

0,00
0,00

Net sales revenue
Subsidy

0,00

0,00

000

0.00

0,00
0,00

0,00

0,00

0,00

0,00

0,00
0,00

0,00
-0,00

SALES REVENUE

-0,00

0.00

0,00

T 0.00

0.00

0,00

.60

0,00

"Foreign share (%) _

000

000

0.0




COMFAR il Expert
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ECORYS NEDERLAND B.V., THE NETHERLANDS

United Siates Dollars

'PRODUCTION AND SALES PROGRAMME - MARKETING AND LOGISTICS - TOTAL

" Production

2008

Production
2009

Production  Production

2010

2011

" Produyction

2012

Production’

2013

2014

“Production

2015

" Production

2016

Production
2017

Production
2018

Stock brought forward
Quantity produced
Stock carried over _

000

0,00
0,00

0,00
0,00
0,00

000

0,00
0,00

~ 555
1.925,33
533

5,33
2.112,53
5,87

- 587

2.323,59
6,45

5.45

2.556,65
7,10

2.811,71
7.81

B TR

3.002,78
8,58

859"
340186
845

~9.45

10,39

3.742.95

‘Guantity sold

Gross unit price (average)

0,00
0,00

600
0,00

0,00
0,00

1,920,00
42,19

T 2.112,00

42,19

TR AEB.00 256,00

42,19

42,19

2.811,00°

4219

T 309200

42,19

T 3.401,00

42,19

- 3.742,00
42,191

Gross sales revenue
Less sales fax

0,00

0,00

0,00
0,00

0,00

0,00

'81.000,00

9.000,00

89.100,00

9.900,00

98.001,56

10.889,06

107,831,25

11.981,25

~ 118.589,06

13.176.56

130.443,75
14.493,75

143.479,69
15,942,109

157.865,63
17.540.63

Net sales revenue
Subsidy

0,00
0,00

0,00
0,00

0,00
.00

~72.000,00

0,00

76.200,00
0,00

87.112,50

0,00

©95.850,00

0,00

- 105.412,50

0,00

115.850,00
0,00

T127.537,50

140.325,00
0,00 0,00

SALES REVENUE

0,00

‘, _0,00

0,00

79.200,00

_87.112,50

10541250

127.537,50 140.325,00

000

000

_ 000

__72.000,00

85.850,00°

_115.950,00

Foreign share (%)

100,00

10000

\_cc.oc

100,00

100,00

100,00

10000 100,00
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ECORYS NEDERLAND B.V., THE NETHERLANDS

United States Dollars

PRODUCTION AND SALES PROGRAMME -

MARKETING AND LOGISTICS - TOTAL

‘Praduction”

2019

2020

" Production

2021

‘Production’

2022

 Production

2023

2024

 Production

Production

2025

2026

Production
2027

Stock brought forward
Quantity produced
Stock carried over

10,39

3.840,27
10,67

T
3.840,00
10.67

10,67
3.840,00
10,67

10,67

3.840,00
10,67

3.840,00
10,67

10,67

3.840,00
10,67

1067
3.840,00
10,67

10867

3.840,00
10,67

SRR\ 12

3.840,00
10,67

| Quantity sold
Gross unit price ﬁ{m@mmy

1" "3.840,00

42.19

3.840,00

42,19

3.840,00

42,19

13.840,00

42,19

13.840,00

42,19

©3.840,00

4219

7 3.840,00

42,19

"'3.840,00
4219

42,19

 Gross sales revenus
Less sales tax

N

162.000,00

18.000,00

1162.000,00
18.000,00

162.000,00
18.000,00

162.000,00
18.000,00.

"162.000,00

18.000,00

18.000,00

1162.000,00

7162.000,00

18.000,00

T162.000,00

18.000,00

"7162.000,00
18.000,00

"Net sales revenue
Subsidy

144,000,00
0,00

" 7144.000,00°

0,00

"144.000,00

0,00

" 144.000,00°

0,00

144.000,00

0,00

0,00

-144.000,00

144.000,00
0.00

144.000,00
0,00

" 144.000,00
-0,00

SALES REVENUE

144.000,00

~144.000,00

_144.000,00

144.000.00

‘ 144.000,00

T 144.000,00

"144.000,00

"~ 144.000,00

[Forsign share (%)

ey oo_o.o,

10000

100,00

100,00

190,00

109,00

100,00
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ECORYS NEDERLAND B.V,, THE NETHERLANDS

'FINANCIAL FLOW - TOTAL

United States Dollars

'

ot

inflow

‘Construction

2006

" Construction
2007

" Produgtion

2008

Production’

2009

Production
2010

‘Production
2011

2012

* Production
2013

Total equity capital
Total Jong-term loans

'27.559.270,83

12.750.815,50

""4.007.590,38

3.924.067,00

7.764.180,45
8.826.748,50

500"
-425.027,18

-425,027,18

-425.027,18

500”

-425.027.18

250.000,00
_-1.062.567,96

. -1 .CQN.@GN.&W

TOTAL LONG-TERM FINANCE _

40.310.086,33.

_7.931.657,38 _

16.590.928,95

~_ -425.027,18

42502718 -425.027,18

-425.02718

-812.567,96

-902.567,86

Total short-term finance

13.063,31

0,00

~4.388,84

1.233,49

92913

43449

~1.110,99

500,26

TOTAL FINANCIAL FLOW _

Aowmwzw.ma

7.931.657,38

‘._.‘m.mmo.mmm,mm

__-420.638,35

~423.793,70

-424,098,06

.. ....A.Nw._._mmm.mm.

-811.456,97

. S01977,70

[Foreign share (%)

e A9AT

5320

10098

10028

100,20

13094

117,80




R e e S e

COMFEAR I Expert ECORYS NEDERLAND B.V.. THE NETHERLANDS

FINANCIAL FLOW - TOTAL
United States Dollars

2014

"~ Production

2015

Production

2016

Producfion

2017

... ._u&nﬁwmol.

2018

Production

2019

" Production

2020

" Producton

2021

Production
2022

Total equity capitat
Total long-tarm loans

-1.062.567,96

0,00

0,00

-1.062,567,96

.00
-1.062.567,86

" 1.216,000,00
-1.062.567,96

345.750,00
-1.062 567,96

0,00
-1.062.567,96

0,00
-1.062.567,96

0,00
-1.062.567,96

"""250.000,00
-425.027,18

| TOTAL LONG-TERM FINANCE _

1 -1.062.567,96

__+1:062.567,96

-1,062.567,96

~7155.432,04

__-716.817,96

-1.062.567,96

"1.062.567,96_

" 1.062.567,96

-175.027,18

Total short-term finance

648,33

714,90

768,10

84143

923,42

22465

138

39,33

4077

TOTAL FINANCIAL _n_.0<<

| -1.061.919,63

7-1,081.799.86

156.273 .47

-715.894,53

~-1.062,343,31

-1.062.556,58

"1.062.528,62

" 174.986,41

Foreign share (%)

19096

100,06

M7 X

14842

100,02

100,00

__242.80
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ECORYS NEDERLAND B.V., THE NETHERLANDS

FINANCIAL FLOW - TOTAL

Production
2023

Production

2024

Production
2025 2026

~ Produgtion

~ Produgtion

2027

“Scrap
2028

| Total equity capital

Total long-term ioans

12.345.750,00

0,00

TTTTT0.00”

0,00

968.000,00
0,00

+250.000,00

0,00

0,00
0,00

0,00

000

Total short-term finance

TOTAL LONG-TERM FINANCE

1.12.345.750,00

3948

40,39

T~ G68.000,00
BEI000

" 250.000,00
4 -167,79'

_-12.89552

TOTAL FINANCIAL FLOW

| 12.345.789,46

T a0 30

___ 968.044,53

_249.832.21]

-12,895,52

Foreign share (%)

0,00

000

000

000

5,79




COMFAR (Il Expert V., THE NETHERLANDS
DEBT SERVICE - TOTAL
- United States Dollars
o T o " Total|l - Construction  Construction| = Production Production ‘Production  Production " Production
inflow. 2006 2007 2008 2009 2010 2011 2012
Total long-tormi Toans — e — - | — : T — - =
Dishursemernt 12.750.815,50 3.924.067,00 "8.826.748,50 0,00 0,00 0,00 0,00 0,00
Repayment 12,750.815,60 0,00 3,00 425.027,18 425.027,18 425.027,18 425.027,18 1.062.567,96
Debt balance 0,00 3.924.067,00 -12.750.815,50| 1232578832  11.900.761,13  11.475733,95  11.050.706,77 9.988.138,81
Exchange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Capitalized interest 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Interest payabfe 10.566.075,13 333.545,70 1.083.819,32 1.083.819,32 1.032.816,06 981.812,79 930.809,53 879.806,27
1 Other financial costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Total short-torm oans e, e 4 S\ NN AL
Dishursement 0,00 0,00 0,00 0,00 0,00 0,00 .0,00 0,00
Repayment 0,00 0,00 0,00 0,00 0,00 0,00 0,00 ’ 0,00
Debt balance 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Excharnge rate adjustments 0,00 0.00 0,00 0,00 0,00 0,00 0,00 000!
Gapitalized interest 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Interest payable 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
QOther financial costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Disbursement 12.750.815,50 -3.924.067,00 8.526.748,50 0,00 0,00 0,00 0,60 0,00
Repayment 12.750.815,50 0.00 0,00 425.027,18 425.027,18 425.027,18 425.027,18.  1.062.567,96
Debt balance 0,00 3,924.067,00 12.750.815,501 12.325.788,32 11.900.761,13 11.475.733,95 - 11.050.706,77 9.988.138,81
Exchange rate adjustments 0,00 ‘0,00 0,00 0,00 0,00 0,00 0,00 0,00
Capitalized interest 0,00 0,00 0,00 6,00 0,00 0,00 0,00 0,00
Interest payable 10.666.075,13 333.545,70 1.083.819,32 1.083.819,32 1.032.816,06 1 981.812,79 930.809,53 879.806,27
Cther-financial costs 0,00 0,00 0,00 0,00 0,00 4 0,00 -0,00 . 0,00




COMFAR il Expert ECORYS NEDERLAND B.V., THE NETHERLANDS
DEBT SERVICE - TOTAI,
United States Dollars
T T ~ Production’ Production ~ Production ~  Production  Production "Production’ " Praduction Production
2013 2014 2015 2016 2017 2018 2019 2020
Total lorg o 1637 LA S <o | — St OO0 — : = .
Disbursement 0,00 0,00 0,00 0,00 0,00 0,00 2,00 0,00
Repayment 1.062.567,96 1.062.567,96 1.062.567,96 1.062,567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,56
Debt bafance 8.925.570,85 7.863.002,89 6.800.434,93 5.737.866,97 4.675.299,02 3.612.731,06 2.550.163,10 1.487.595,14 |
Exchange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00
Capitalized interest 000 0,00 0,00 0,00 0,00 0,00 0,00 6,00
Interest payabls 796.925,97 714.045,67 631.165,37 548.285,07 465.404,77 382.524,46 299.644,16 216.763,86
Other financial costs 0.00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
~Fotal short-term Toans - /L L V. 1.\ 4 - N1 el Al .
Disbursement 0.00 0,00 0,60 0,00 0,00 0,60 0,00 0,00
Repayment 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Debt balance 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exchange rate adjustments 0,00 0,00 4,00 0,00 0,00 0,00 0,00 0,00
Capitalized interest 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Interest payable 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Other financial costs 000 0,00 0,00 0,00 0.00 0,00 0,00 0,00
TOTAL DEGT SERVICE I et e 2t .. ). S 1. - -
Disbursement 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Repayment 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96
Debf balance 8.925.570,85 7.863.002,89 6.800.434,93 5.737.866,97 4.675.299,02  3.612.731,06 2.550.163,10 1.487.595,14
Exchange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Capitalized interest 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00
Interest payable 796.925,97 71 #chm‘. 67 631.165,37 548,285,07 465.404,77 382.524,46 290.644,16 216.763,86
Other financial costs 0,00 000 0,00 0,00 0,00 0,00 0,00 0,00




COMFAR Ill Expert
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ECORYS NEDERLAND-B.V,, THE NETHERLANDS

DEBT SERVICE - TOTAL

United States Dollars .

S — Broducion Erodudion ™ . e T

2021 2022 2023 2024 2025 2026 2027 2028

o T — il IR L __£ReY LS . .
Dishursement 0,00 0,00 0,00 0,00 4,00 0,00 0,00 0,00
Repayment 1.062.567,96 425.027,18 0,00 0,00 0,00 0,00 0,00 0,00
Debt balance 426.027,18 -0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exchange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Caplfafized inferest 0,90 .00 -0.00 0,00 ag.aa .00 a,00 0,00
Interest payable 133.8683,56 51.003,26 0,00 0,00 0,00 0.00 0,00 0,00
Other financial costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Total shortterm loans S L L. -~ et e
Disbursement 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 |
Repayment 0,00 0,00 0,00 0,00 . 0,00 0,00 0,00 0,00
Debt balance 0,00 0,00 - 0,00 0,00 0,00 0.00 0.00 0,00
Exehange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 000 4,00
Capitalized interest 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00 |
Interest payahle 0.00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Other financial costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

TOTAL DEBT SERVICE T o T T
Disbursement 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Repayment 1.062.567,96 425.027,18 0,00 0,00 0.00 0,00 0,00 0,00
Debtt batance 425.027,18. -0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exchange rate adjustments 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Capitalizad interest 0,00 0,00 0,00 0,00 3,00 0,00 0,00 0,00 {
Interest payable 133.683,56 51.003,26 0,00 0,00 0,00 0,00 0,00 0,00
Other financial costs._ 0,00 0,00 0,00 000 000 0,00 0,00 ___000




COMFAR i Expert ECORYS NEDERLAND B.V., THE NETHERLANDS
CASH FLOW FOR FINANCIAL PLANNING - TOTAL
United States Dollars
T T ‘Construction  Construction " Production 7" Production  Production ‘Production
2006 2007 2008 200¢ ) 2011 2012 2013
TTOTAL CASH INFLOW 7.848.134,00 16.500.928.95|  3.466.988,84 5.372.483,49 6.655.354,13 7.172.259.49  '8.129.91009  8.883.227.76
tnflow funds 7.848.134,00 16.580.92895]  4.388.84 "1.23349 92913 T43449 "251.110,99 160.590,26
Inflow operation 0,00 0,00 3.462.000,00 5.371.250,00 6.654.425,00 7.171.825,00 7.878.800,00 8.656.237,50
Other income 0,00 0,00 0,00 0,00 0,00 0,00 0,00 66.400,00
TOTAL CASH OUTFLOW 7.931.657,38  16.536,156,151 3.046.496,50  3.841469,95  4.400.65692  4.612.34452  5871.413,01  6.236.864,98
increase in fixed assets 759811169  15.368.336,83| T000 T 000 T 0000 0,00 T 25000000 0 190.189,72
Increase in curent assets 0,00 £4.000,00 51.821,64 50.434,80 38.227,86 13.466,69 40.037,83 22.968,05
Operating costs 0,00 0,00. 1.393.861,15 1,886.440,31 2.232.033,73 2.411.615,83 2.804.290,73 3.015.016,71
Marksting costs 0,00 0,00 91.967,21 91.967.21 91.957.21 91.967,21 91.957,21 01,967,21
income (corporate) tax 0,00 0,00 0,00 354,784,39 631.588,14 740.458,07 842.743,01 1.057.229,35
Financial costs 333.545,70 1.083.819,32 1.083.819,32 1.032.816,06 981.812,79 930.809,53 879.806,27 796.925,97
Loan repayment 0,00 0,00 425027 18 425.027,18 42502718 42502718 1.062.567.96 1.062.567,96
Dividends 6,00 0,00 0,00 0,00 0,00 0,00. 0,00 0,00
Equity capital refund 0,00 0,00 6,00 0,00 . 0,00 0,00 0,00 0,00
"SURPLUS (DEFICIT} 8352338 5477280 419.89234 1.531.013,53 2.254687,20 255891497 168.497,98  2.646.362,79
CUMULATIVE CASH BALANCE -83,523,38 -28.750,58 391.141,76 1.922.155,20 4.176.852,49 6.735.767 47 8.894.26545  11.540.628.23
Foreign surplus {deficit) A 177-2,433.973,70  -5.390.820,82] -1.516.184,65  -1.569,351,28  -1.541.20741  -1.420.74165  -2.265.670,30  -2.130.232,87
Local surptus (deficit) 2.350.450,31 5.445.593,62 1.936,077,18 3.100.364,82 3.795.904,61 3.979.656,62 4.424,168,28 4.776.595,66 |
Foreign cumulative cash batance 243397370  -7.82479451) -9340.979,38 -10.910.330,64 -12.451.538,05 -13.872.279,69 -16.137.949,8% -1B.268.182,86
{ Local cumulative cash balance 2.350.450,31 7.796.043.93 9.732.121,91 __ 12.832.48593  16.628.390,54 _ 20.608.047,16 _ 25.032.21544 _ 29.808.811,10
Net flow of funds 7514.588,30  15.507.108.63| -1.504.457.66  -1.456.609,75  -1.405.910,85  -1.355.402,22  -1.691.263,24  -1.698.003,66




ECORYS NEDERLAND B.V,, THE NETHERLANDS

..... 7 Produclion.  ~  Production "Production "Production " “Production " Production " Production Production
. , 2014 2015 2016 2017 2018 2019 2020 2021 |
TOTAL CASH INFLOW _ 9.511.998,33 -~ 10.452.60940  11.456.218,10  13.772.028,93.  14.175.223.42 " 14.112.22465  14.115.886,38 14.119.914,33
it fode e T 71160 e 121884 A B46 67342 22465 T 1138 ]
Inflow operation 9.511.350,00  10,451,987,50 11.455450,00  12.553.187,50  13.759.97500  14.112.000,00  14.115.87500  14.119.875,00|
Qther income 0,00 0,00 0,00 0,00 68.575,00 0,00 0,00 0,00
TOTAL CASH OUTFLOW '5.365.686,06 6.774.786,68  7.196.098,80 8.880.942 81 8.560.170,65  8.268.663,28 8.200.682,75  8.161.463,98
Increase in fixed assets TG00 T 000 “,00 T 1.218.000,00 400.932,21 T 9,007 U000 0,00
Increase in current assets 25,229,60 27.715,94 30.396,30 33.425,01 36.701,89 10.756,03 744,69 996,99
Operating costs 3.246.373,84 "3.500.414,95 3.774,492,95 4,074.663,13 4.404.128,63 4,508.731,47 4.522.092,06 4.536.095,89
Marketing costs 91.967,21 91.967,21 "91.967,21 91,967,21 91.967,21 91.867,21 91.967,21 91.967.21.
tncome (corporate) tax 1.245.501,78 1.460.955,25 1.688.389,40 1.934.914,73 2.161.348,28 2:294,996 45 2.315.546,96 2.335.952,38
Flnancial costs 714.045,67 631.165,37 548.285,07 465.404,77 382.524,46 299.644,16 216.763,86 133.883,56
Loan repayment 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96 1.062.567,96
Dividends 0,00 0,00 0.00 0,00 0,00 0,00 0,00 0,00
Equity capital refund 0,00 - 0,00 0,00 0,00 0,00 0,00 0,00 0,00
(SURPLUS (DEFICIT) T3.426.312,27 367791272 4.260.119,21  4.801.086,12° 551505278  5.843.561.37 - 5906.203.63  5.958.450,35
CUMULATIVE CASH BALANGE 14.666.940,50  18.344.85322  22.604.97243  27.496.05855  33.111.111,33 "38.954672,70  44.860.876,33  50.819.326,68
Foreign surplus {deficit)” T1.865,190,74  -1.791,189,98  -1.718.04382  .2:863.913,45  -1.975.720,41  -1.489.004,22  -1.403.990,85  -1.321.251,12
Local surplus {deficit) . 4.991.503,00 5.469.102,70 5.978:163,04 7.754.999,57 7.590,773.19 7.332.565,59 7.310.194,48 7.279.701,47
Foreign cumilative cash balance -20.133.373,60 -21.924.563,58 -23.642.60741 -26.506.520,85 -28.482.24126 -29.971.24548 -31.375.236,33  -32.696.487,45
Local cumulative cash balance 1l 34.800.314,10 40.269.416,80 46.247.579.84 54.002.579.41 61.593.35259 68.925.918,18  76.236.112,66  83.515.814,13
Net flow of funds 147596530 -1.693.021,42 -1.610.084.92 -300.131,29 -1.098.419.00  -1.361.987.47  -1.279.32044  -1.196.412,19




AR S S S S e 8 T

CASH FLOW FOR FINANCIAL PLANNING - TOTAL
United States Dollars .
. T Production Production Production Production " Production Production| Scrap
2022 2023 2024 2025 2026 2027 2028
TOTAL GASH INFLOW  14.374040,77 " 27.720.789,46  14.125040,39  14.12504241  14.755.54453  14.375.000,00]  14.787.743,95
inflow funds | 250040777 1234578946 40,39 . 42,41 968.044,53 250.000,00 70,00
Inflow operation 14.124,000,00  14.125.00000  14,125.000,00  14.125.000,00  13.787.500,00  14.125.000,00 0,00
Qther income 0,00 1.250.000,00 0,00 0.00 0,00 0,001 14.787.743.95
TOTAL CASH QUTFLOW T 7.726.020.87  19.469.884,75 703392226 7.044.97247  7.930.07518  7.42280045| 12.89552
Increase in fixed assets™ 250.000,00  12.243.45882 0.00" 0,00 T 968.00000 43575000 0,00
Increase in current asssts 1,046,05 1.089,78 1.141,71 1,198,80 1.258,74 358,05 0,00
Operating costs 4.550.772,86 4.564.982,24 4.579.523.41 4.594.791,63 4.610.823,27 4.550.418,78 0,00
{ Marketing costs 91.967,21 91.967,21 91.967,21 91,967,21 91.967,21 91.967,21 0,00
Income (corporate) tax 2.356.204,31 2.568.386,59 2.361.289,92 2.357.014,82 2.258.025,96 2,345.045,62 0,00
| Financial costs 51.003,26 0,00 0,00 0,00 0,00 0,00 0.00
Loan repayment 425,027,18 0,00 0,00 0,00 0,00 167,79 12.895,52
Dividends 0,00 0,00 0.00 0,00 0,00 0,00 0,00
Equity capital refund . 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SURPLUS (DEFICIT) ' 6.648.019,90 -250.904,71 70981118,13  7.080.069,94 .825.460,35 6.952.009,55| " 14.774.848,44
CUMULATIVE CASH BALANCE 57.467.346,57  65.718.251,28  72.800.36042  70.880.439.36  B86.714.908,71  93.666.018,26| 108.441.766,70
‘Foreign surplus (deficit)y = " -850.830,45 -12.368.258,92 124,800,000  -124.800,00  -1.0927800,00 -560.550,00] ~ 4.559.989,65
Local surplus (deficit) 7.498.850,34  20.619.163,63 7.245.918,13 7.204.869,94 7.918.269,35 7.512.558,55! 10.214.858,79 |
Forelgn cumulative cash balance -33.547.317.90 4591557682 -46.040,378,82 -46.165.176,82 -47.257.976,82 -47.818.526,82| -43.258.537,18
Local gumulative cash balance 91,014.664,47 111.633.828,10 118.840.746,24 126.054.616,18 133.972.885,53 141.485.44508| 151.700.303,88
Netflowoffunds 7 7225989 68 12.345,789,46 ©Ap39 T 4241 968.044,53 0 249.83221 712,895 52




COMFAR Ill Expert

| DISCOUNTED CASH FLOW - TOTAL CAPITAL INVESTED
United States Dollars

" Canstruction
2006

~ Construction

2007

:_Ua‘.m, on
2008

uction
2009

~ Production
2010

"~ Broducion
2011

Production
2012

“TOTAL CASH INFLOW _

0,00

0,00

3.462.000,00

_ 5.371.250,00

6.654.425,00

7.171.825,00°

7.878.800,00

inflow operation
Other income

0,00
0,00

0,00
0,00

""3.462,000,00

0,00

5.371.250,00
0,00

G654 425.00

0,00

TTT7.471.825,00

0,00

7.878.800,00
0,00

"TOTAL CASH OUTFLOW ‘

~ 7.598.111,69

15.452.336,83

—1533.281,16

238239323

....M“‘mww,.mm.ﬁwws.

325707331

T 402792779

Increase infixed assets
Increase in net working capital
Operating costs

Marketing costs

Income (corporate) tax

7.598.111,69

0,00
0,00
0,00
0,00

15.368.336.83
84.000,00
0,00

0,00

000

0,00
-47.432,80 .

1.393.861,15
91.967,21
0,00

49.201,32
1.886.440,31
91.867.21
354.784,39

=000

000"

37.298,73
223203373
91.967,21
631.588,14

o
13.032,20
2.411.615,83
91.967,21
740.458,07

7250.000,00
38.926,84
2.804.290,73
91.967,21
842.743,01

"NET CASH FLOW
CUMULATIVE NET CASH FLOW

-7.6508.111,69

-7.588.111,69

-23,050.448,52

1.928.738,84

__+21.121.709,68

5 988.856 77
-18.132.852,91

3.661537,18
+14.471.315,73

THATEA 60
=10.556.564.04

3.850.872,21
-6.705.691,83

Cumulative net present value

"Net present value

e —

T 676039594

_-6.780.39504

T -12.305.320,61

-19.085.716,45

1.370.634,22
-17.715.082,23

T 1.895.407.66
15818.674.57

.__N.%_oa.z
1374757625

1.976.971,97

1.735.420,73

NET PRESENT VALUE
| INTERNAL RATE OF RETURN
MODIFIED INTERNAL RATE OF RETURN
NORMAL PAYBACK

DYNAMIC PAYBACK

NPV RATIQ

" at12,06%
16,68%
16,68%

at 0,00%
at 12,06%
- 0,37

7.943.650,66

8.48 years
13.19 years

= 2014

= 2019 .

Not prosent values dscouried o

12006
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St ecu o i s b e g

ECORYS NEDERLAND B.V., THE NETHERLANDS

1 United States Dollars

DISCOUNTED CASH FLOW - TOTAL CAPITAL INVESTED

" Production
2014

" Production
2016

2016

2017

Production

2018

T Brodustion

2019

TOTAL GASH INFLOW

B.792.637 50

9.511.350,00°

10.451.987,50

—11.455.450,00

“12553.187,50

7 13.828.550,00

14.112.000,00

Inflow operation
Ofher incomse

"'8656,237,50

66.400,00

779,511.350,00

0,00

0,00

11,455.450,00

0.00

12.553.187,50

6,00

13.759.975,00
68.575,00

14.112.000,00
0,00

TOTAL CASH OQUTFLOW

4.376.780,79

5.080.341.45

7.352.128,66

increase in fixed assets
Increase in net working capital
‘Operating costs

Marketing costs

190.189,72

22.377,79
3.015.018,71
91.967,21
1.057.229,35

___4.608424,11

0,00
24.581,28
3.246,373,84
91.967,21
1.245.501,78

0,00

27.004,04
3.500.414,95

91.967,21
1.460.955,25

___5.584.477,76_

anIe
29.628,20
3.774.492,95
91.967.,21
1.688.389,40

"71.,218.000,00

32.583,58
4.074.663,13
91.967,21
1.934.914,73

7.114.154,80
40093221

35.778,47
4.404.128,63
91.967,21
2.181.348,28

0,00
10.531,38
4.508.731 47
91.967,21
2.294.996 45

Income {corporate) tax _
CUMULATIVE NET CASH FLOW

T 545,856, 71

-2.369.835,12

2.543.090,77

T 4.902.925 89

""75.871.646,05

7.914.736,82

T5B70.972,24

13.785.708,06

5.201.058,84
_18.986.767,90

25.701.163,11

T 305, 773,49
__32.906.936,80

"Neét present value
Cumulative net present value

T TAT.T14,37

-8.287.469,18

1.759.542.52
-0.527.926,67

1.720.288,18

-4.807.638,48 _

~1.677.850,37
—-3.129.788.11_

1.326.430,04
-1.803.358.07

-275.268,32

—~ T
—1.188.161,68

1.463.430,00

NET PRESENT VALUE

INTERNAL RATE OF RETURN
MODIFIED INTERNAL RATE OF RETURN
NORMAL PAYBACK

DYNAMIC PAYBACK

| NPV RATIO
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COMFAR IIf Expert

ECORYS NEDERLAND B.V., THE NETHERLANDS

United m»mﬁmm Dollars

DISCOUNTED GASH FLOW - TOTAL GAPITAL INVESTED

" Production Production Produgtion Production Production Praduction” _Production

2020 2021 2022 2023 2024 2025 2026

TOTAL CASH INFLOW 1411587500  14.119.87500 14.124 000,00 1537500000  T14.125.000,00 . 14.125.000,00° 13.787.500,00
Inflow operation 14.115.875,00 1411987500 - 14.124.000,00 14.125.000,00° - 14.125,000,00°  14.125.000,00  13.787.500,00
Other ingome 0,00 0,00 0,00 1.250.000.00 0,00 0,00 0,00
“TOTAL CASH QUTFLOW 6.930.339,55 6.864.97313  7.249.949,66 19.469.84520 7.033.881,87 7:.044.930,06 " 7.930.030,65
“Increase In fixed assets T 0,00 TTTT0,000 T 250.000,00 0 12:243.458,92 1 0,00 0,00 968.000,00
Increase in net working capital 733,31 957,65 1.005,28 1.050,32 1.101,32 1.156,39 1.214,21
Operating costs 4.522.092,06 4,536.095,80 4,550.772,86 -4.564.982,24 4,579,523 4 4.594,791,63 4.610.823,27
Marketing costs 91.967,21 91.967,21 91.967,21 91.967,21 91.967,21 91.967,21 91.967,21
income (carporate) tax 2.315.546,96 2.335.952,38 . 2.356.204,31 2.568,386,59 2.361,289,92 2.357.014,82 2.258.025,96
NET CASH FLOW " 7.185.53545 7.154.901,87  6.874.050,34 -4.094.845,29 '7.091.118,13 ~ 7.080.069,94 5.857.469,35
CUMULATIVE NET CASH FLOW - 40.092.472,05 47.247.373,92 54.121.424,26 50.026.578,97 57,117.697,10 64.197.767,04 70.055.236,39
Net present value " 1.302.266,49 1.157.161,0% 7 992,092,558 ~ '-527,383,30 T 81499131 726.14807  536.101,53
Cumutative net present value 2.490,428 17 3.647.589,18 4,639.681,75 4.112.298 46 4.927.2689,76 5.653.437,83 6.188.539,35

NET PRESENT VALUE
INTERNAL RATE OF RETURN

MODIFIED INTERNAL RATE QF RETURN
NORMAL PAYBACK
DYNAMIC PAYBACK
NPV RATIO®

Net present <m__.._mmd_mn%iwn”_® -




ECORYS NEDERLAND 8.V., THE NETHERLANDS

Production |

2027

Scrap
2028

TOTAL CASHINFLOW

"14,125.000,00

__14.774.848,44

Inflow operation”
Other income

14.125,000,00]

0,00

__14.774.848/44

7.422.900,45 |

0,00

TOTAL CASH OUTFLOW
Increase infixed assets
Increase in net working capital

Operating costs

Marketing costs

Income (corporate) tax

-191,16
4.560.418,78

91.967,21
2.345.045,62

R

0,00
0,00
0,00

0,001

e e o —
| CUMULATIVE NET CASHFLOW

6.702.009,55 |

76.757 245,85

14.774.848 44

91.532.094,38

Net present value
| .Cumulative net present value

s
| 573692253

1,206.728,13
7.943 650,66

| NET PRESENT VALUE

INTERNAL RATE OF RETURN
MODIFIED INTERNAL RATE OF RETURN
NORMAL PAYBACK

DYNAMIC PAYBAGK

NPV RATIO

[[Net prescnt values discountedto
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COMFAR ill Expert ECORYS NEDERLAND B.V., THE NETHERLANDS
NET INCOME STATEMENT
United States Dollars
T 7 Production” Produgtion Produgtion Praduction Production Production Production  Production
2008 2009 2010 2011 2012 2013 2014 2015
Salés revenue ] 346200000 5371.250,00 665442500  7.171.825,00 7.878.800,00 ©  8.656.237,50  9.511.350,00  10.451.987,50
Less varigble costs 1.223.984,01 1.615.841,66 1.954.090,81 2,125.961,42  2510.539,25  2.712.763,31 2.935.193,42  3.179.861,18
VARIABLE MARGIN. 223801589  3.755.40834 ~ 4.700.334,19  5.045.863,58 5.368.260,75  5,043.474,19  6.576.156,68  7.272.126,32}
in % of sales revenue 64,65 69,92 70,63 70,36 68,14 68,66 69,14 69,58
Less fixed costs ~ 1.354.783,67 145550518  1.462.84046  1.470.560,95 1.478.658,01 1.370.729,09 1.413.690,26  1.423.263,62
OPERATIONAL MARGIN 883.232,32 2.200.903,16  3,237.48474 357530263  3.889.602,73 457274509  5.162.266,32  5.848.862,70
in % of sales revenue 25,51 42,82 48,65 49,85 4937 52,83 54,27 55,95
‘Interest on short-term deposits” CTT0,00 0,00 0,00 T 000 0,00 770,00 000 0,00
Financial costs 1.083.819,32 1.032.816,06 981.812,79 -930.808,53 879.806,27 796.925 .97 714.045,67 631.165,37
GROSS PROFIT FROM OPERATIONS |~ -200.587,00  1.267.087,10 ~ 2.255.671,94  2.644.49310  3.009.79646  3.775.819,12  4.448.22065 . 5.217.697,33
in % of sales revenue -5,79 23,59 33,80 36,87 38,20 43,62 46,77 4992
Extraordinary Income 0,00 70,00 om0 T 0,00 6,00 0,00 0,00 U000
Extraordinary loss 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00
Bepreciation allowances 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
GROSSPROFIT ~ -200.587,00  1.287.087,10  2.255.671,94  2644.493,10  3.008.79646  3.775.818,12 ~ 4.448.220,65  5.217.697,33
“Investment allowances 000 T o00 T 000 T Tpoo T o000 0 000 TTUmod T 6,00
TAXABLE PROFIT 7 7000 1.267.087,90  2.255.671,94 264449310  3.009.79646  '3.775.819,12"  4.448.220,65  5.217.697.33
| Income (corporate) tax T Q,00 " 354.784,39 631.588,14  740.458,07  842.74301  1.067.22935  1.245.501,78 1.460.955,25
[NETPROFIT To200587,00 0 912.302,71 1.624.083,80  1.904.03503 216705345  2.718.589,77  3.202.718,87  3.756.742,08
-1 in % of sales revenue -5,79 18,98 24 41 26,55 2750 31,41 33,67 35,94
‘Dividends - 000 o000 T 000 0,00 o007 0,00 0,00 TTTo,00
RETAINED FROFIT ~ -200.587,00 91230271 1.624.083,80  1.904.03503  2.167.053,45  2.718.584977  3.202.718,87  3.756.742.08|
RATIOS ™ ‘ - L N 1L LILAL S 6o foL S o it SR LE D 2005, /7
Net profit to equity (%) -1,72 7,81 . 13,90 16,29 18,15 22,47 26,47 31,05
Net profit to net worth (%) 1,73 7.31 11,51 11,89 11,76 12,76 1307 13,29
Net profit+interest to investment (%) 3,60 7,92 10,59 11,52 12,23 14,00 15,58 17,43




COMFAR il Expert

NET INCOME STATEMENT
Unlted States Dollars

"Production
2016

" Production

2007

Production

2018

" Production
2019

Production

2020

Production
2021

" Production’

2022

* Production
2023

‘Sales revenue
Less variable costs

T 1V455.450.00

3.444.097.14

" 12.553.187,50

3.733.933,19

13.759.975,00

4.,052.547,84

14,112.000,00
4.145.757,30

"14115.875,00
_4.147.154,84

714.119.875,00

4.148,597 46

14.124.000,00

4.150.085,16

14.125.000,00

4.150.445,82 |

'VARIABLE MARGIN
in % of sales revenue

8.011.352,85

69,93

8.819,254,31
70,26

T 9.707.427,16

70,55

70,62

T 9.968.720,16

70,62

9.971.277,54
70,62

997391484

70,62

9.974.554,18)

70,62

Less fixed costs

1.443.439,79

1.437.573,13"

"7 1.470.182,66

T 1482.145.72

___1.494.706,92

1.507.896,19

801.744,92.

OPERATIONAL MARGIN
in % of sales revenue

6.578.247.20

57,42

T 787581452

58,76

8.269.854,03"
60,10

" 8.496.060,04

60,20

 8.4B6.574,45

60.12

'8.476.570,62
60,03

8.466.018,65 ~

59,94

,... .w..,._%N..‘mcmm.Nm..

64,94

| Interest on short-{érm deposits
Financial costs

0,00
548,285,07

0,00

465.404,77

T 00

382.524,46

0.00

299.644,16

~5.00
216.763,86

0.00°

133.883,56

0,00
51.003,26

0,00
0,00

in % of sales revenue

GROSS PROFIT FROM OPERATIONS ™

6.029.962,14
52,64

6.910.409,76

7.887.320,56

57,32

8.196.415,88

58,08

8.769.810,58

8,342.687,06
59,08

8.415.015,39
59,58

9,172.809,26

64,94

Extraordinary income
Extraordinary loss
Depreciation allowances

500"

0,00
0,00

___5505

0,00

9,00
0,00

0,00

96.800,00
0,00

__.__o.o_o
0,00
0,00

58,59

0,00

0,00
0,00

._..o._oo
0,00
0,00

0100

0,00
0,00

500
0,00
0,00

GROSS PROFIT

6.029.962,14

6.910,409,76

. 7.780.529,56

—5:196,415,66

— 5.269.810,58

__8.342.687,06

8.415.015,39

9.172.809,26

Investment allowances

0,00

0

0,007

0,00

0,00

0,00

0,00

0,00

TAXABLE PROFIT

 5.029.962,14

6.910.409,76

7.790.529,56

8.196.415,88

8.269.810,58

~ B.342687,06

8.415.015,39"

~9.172.809.26

Income (corporate) tax

~ 1.688.389,40

1,934.914,73

2.181.348,28

220499645

2.315,546,96

2.335.952,38

2.356.204,31

_ '2.568.386,59

'NET PROFIT
in % of sales revenue

1 4.341.572,74

37,90

4.975.495,02

38,64

5.609.181,28

40,76

41,82

T 5.901.419,43

 5,954.263,62°

42,18

6.006.734,68"

42,54

~6.058.811,08

76.804.422,67

46,76

Dividends

000"

0,00

0,06

000

0,00

0,00

6.0

RETAINED PROFIT
RATIOS

Net profil to equity (%)
Net profit to-net worth (%)

4 uw.w.,_..k..mwm.wa‘

35,89
13,31
19,41

497549502

37,36
12,82

2057

5.600,161.26

41,06
12,53
22,29

590141943

43,20
11,65

—_— Mw.bm

5.954.263,62

43,58
10,52

22,04

6.006.734,68 _

43,897
9,59
_22,83

65681108

43,55
8,79

2251

6.604.422 67

25,15
7,52

16,77

Net profittinterest to investment (%)




COMFAR Wl Expert

e

[ NET INCOME STATEMENT |
United States Doliars

"~ Production”

2024

" Production

20256

Froduchion
2026

Production
2027 |

Sales reveniie
Less variable cosls

14,125 000,00

" 14,125.000,00

4.150.445,82

4.150.445,82

713787 500,00 14.125.000,00 |

4.150.445,82

VARIABLE MARGIN
in % of sales revenus

"9.974,554,18
7062

69,90

| 9.974.554,18

70,62

Less fixed costs

""1.541375.89

~1.556.644,1

1.572.675,75

1.599.391,26

"OPERATIONAL MARGIN
| in % of sales revenue

8.433.178,29
59,70

TBA417.91007

59,60

TTB.064.378,43

58,49

59,29

 Interast on short-term deposits
Financial costs

0,00

2,00

0,00
0,00

0,00
-0,00

6.0
0,00

"GROSS PROFIT FROM OPERATIONS |

in % of sales revenue

BA43317829

89,70

BAT7 910,07

59,60

-~ 8.064.378,43

58,49

78,375.162,92
59,29

- Extraordinary income ™~
Extraordinary loss
‘Depreciation allowances

T 0,00

0,00
0,00

0.00”

0,00
0,00

0,00
0,00
0.00

0,00
0,00
0,00

GROSS PROFIT

m._nmu._:m..uu

__m__.__\:..q.._o_obﬂ.

" 8.064.378,43__

8.375.162,92

| Investment allowances

000

000"

~ .00

i 0,00

TAXABLE PROFIT

8.433.178,29

8.417.910,07"

8.064.378.43

- 8.375.162,92

| 2.361,280,92

7'2.357.014,82

. 225802596

2.345.045,62

_.:oqi.m..A%.BoE@ ﬁx ..
NET PROFIT t
in% of sales revenue

T 6.071.888,37

42,99

" 76.060.895,25

42,91

5.806.352 47
4211

6,030.117,30

42,59

"Dividends

.00

0,00

7 0,00

0,00

'RETAINED PROFIT

1 6.071.888,37

- 0:060.895,25

RATIOS
Net profit to equity:(%)

Net profit fo net worth (%)

Net profit+interest to investment (%)

23,12
6,46

1541

23,08
6.06

1539

21,95
5,33
14,78

IR L e R T R e SIS A R

ECORYS NEDERLAND B.V., THE NETHERLANDS
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ECORYS NEDERLAND B.V., THE NETHERLANDS

A PR

PROJECTED BALANCE SHEET
United States Dollars

2006 2007 2008 2009 2010 2011 2012
TOTAL ASSETS 7.931.657,38 2452258633 24.101.947,89 24.590.457,00 25.580.855,74 27.069.208,08 28.424 894,57
Total current assets 00077 7T138.772,80 1 610.486,78 219193511 4.484.860,18 7.057.24184 - 925577764
Total fixed assets, net.of depreciation 7.931.657,38 24,383.813,53 23.290.874,21 22.197.934,89 21.104.995 57 20.012.056,24 19.169.116,92-
Accumulated losses brought forward 0,00 0,00 0,00 200.687,00 0,00 0,00 0,00
Loss in currant year __ 0,00 0,00 200,587,00 0.00 0,00 0,00 0,00
TOTAL LIABILITIES 7.931.657 .38 24.522586,3% 24.101947.99 2459045700 2558085574  27.0069.098.08  28.424.894.57
Tolal Siror TabiEs ™ 06 Y My Yy R T T Y Y
Total long-term debt 3.924.067,00 12.750.815,50 12.325.788,32 11.800.761,13 11.475.733,95 11.050,706,77 9.988.138,81
Total equity capital 4.007.590,38 11.774.770,83 11.771.770,83 11.771.770,83 11.771.770,83 11.771.770,83 12.021.770.83
Reserves, retgined profit brought forward 0,00 0,00 0,00 0,00 711.715,71 2.335.799,51 4.239.834,54
Retained profit . __ 0,00 0,00 0,00 912.302,71 1.624.083,80 1:904.035,03 2.167.053,45
‘Net worth _ "4,007.590,38 T 11.771.770,83 11.571.183,83  12.483.486,55 14.107.570,34 16.011.605,37  18.428,658,83
RATIOS
Equity to total liabilities (%) 50,563 48,00 48,84 47,87 46,00 43,49 42,29
Net worth to total liabilities (%) 50,53 48,00 48,01 50,77 55,13 59,15 64,83
{ ong-term debt to net worth 0,98 1,08 1,07 0,95 0,81 0,69 0,54
Current assets lo current liabilities 0,00 0,00 139,10 389,86 684,56 1.010,21 1.143,12
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PROJECTED BALANCE SHEET
United States Dollars

2013 2014 2015 2016 2017 2018 2019

TOTAL ASSETS ™ 30,241,506 64 32.382.305,87 35.077.191,90 T 38.356.964,78 = 43.488.733,28 °  48.382.020,03 53.221.006,15
Total cumrent assets ™ 1192510848  15.076.650,35.  18.782.279,00  23.072.794,52"  27.997.305,65  33.649.060,32 39.503.377.72
Total fixed agsets, net of depreciation 18.316.398,16 17.305.855,53 16.294.912,90. 15.284.170,26 15.491.427,63 14.732.959,71 13.717.718,43
Accumulated losses brought forward 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Loss in eurrent year ) , 0,00 0,00 0,00 0,00 0,00 ‘0,00 0,00
TOTAL LIABILITIES 3024150664 32.382.305,87  -35.077.191,90 '38.356,964,78  43.488,733,28 48.382.020,03  53.221.096,15
Total current liabitities " BBB719 933552 10,047,427 10.81552 11.65695 1258038  12.805,03
Total long-term debt 8.925 570,85 7.863.002,89 6.800.434,93 5.737.866,97 4.675.299,02 3.612.731,06 2.550.163,10
Total equity capital 12.181.770,83 12.181.770,83 12.481.770,83 12.181.770,83 13,399.770,83 13.745.520,83 '13.745.520,83
Reserves, retained. prafit brought forward ' .6.408.887,99 9,125.477.76 12:328.196,63 16.084.938,71 -20.426 511,45 25.402.006,48 31.011.187,76
Retained profit 2.718.589,77 3.202,718,87 '3.756.742,08 4.341.572,74 4.975.495,02 5.609.181,28 5.901.419,43
Networth 21.307.248,60 ~ 24.500.96746  28.266.709,55 = 32608.282,29° "~ 38.801.777,31 44.756.708,59 '50.658.128,02 |
RATIOS .
Equity to tntal liabilities (%) 40,28 37,62 34,73 31,76 30,81 28,41 25,83
Net worth to total liabilities (%) 70,46 75,69 -80,58 85,01 89,22 92,51 95,18
Long-term debt to net worth 0,42 0,32 0,24 0,18 0,12 0,08 0,05
Current assets to current liabilities 1,372,72 1.614,98 1.869,36 . 2,133,30 2.401,7 2.674,73 3.084,99
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PROJECTED BALANCE SHEET
United States Dollars

2020 2021 2022 20 2024 2025 2026

TOTAL ASSETS 58.112.803,19 " 63.057.00825  68.940.833,91  87.891.046,0: 193.96297480  100.023.912,46  106.798.30947

Total current assets '45.410,326,04  51.369.773,38 68.018.839,32  66.270.833,81 ~ 73.363.09366  80.444.362,41  87.271.090,50

Total fixed assets, net of depreciation 12.702.477,15 11.687.235,87 10.921.994,59 21.620.212,23 20.599.881,15 19.579.550,06 19.527.218,97

Accumuiated iosses brought forward 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Loss in current year 0,00 0,00 0,00 0,00 0,00 0,00 . 0,00

TOTALLIABILITIES 58.112.803,19° "~ 63.057,00926 ~ '68.940.83391  §7.891.04604 9306297480  100023912,46  106.798.30047

Total current iiabilities 1281641 1285574 1289651 1293597  12.976,36 T 13.018,77 T 13,083,371

 Total long-term debt 1.487.595,14 425.027,18 0,00 0,00 0,00 0,00 0,00
| Total equity capital 13.745.520,83 13.745.520,83 13.995.520,83 26.341.270,83 26.341.270,83 26.341.270,83 27.309.270,83
| Reserves, retained profit brought forward 36.912.607,19 42.866,870,81 48.873.605,49 54.932.416,57 61.536.839,24 67.608.727,61 73.669.622 85
Retained profit 5.954.263,62 6.006.734.68 6.058.811,08 6.604.422,67 6.071.888,37 6.060.895,25 5.806.352,47

Networth  56.612.301,64 6261012632  6B.927.93740  87.878.110,07 ~ 03.949.998,44  100.010.893,69  106.785.246,16

RATIOS j

Equity to fotal liabilities (%) 23,65 21,80 20,30 29,97 28,03 26,33 25,57

Net worth to totai liabilities (%) 97,42 99,31 99,98 99,99 99,99 99,99 99,99

Long-term debt to net worth 0,03 0,01 ) 0,00 0,00 0,00 0,00 .00

Current assets to current liabilities 3.543,14 3.995,86 4.498,80 5.122,99 5.653,50 6.179,10 £.680,63
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ECORYS NEDERLAND.B.V,, THE NETHERLANDS

PROJECTED BALANCE SHEET
United States Dollars

2027

' TOTAL ASSETS

] 113.078.258,08

Total current assets 94.222.741,10
Total fixed assets, net of depreciation 18.855.517,88
Accumuiated losses brought forward -0,00
Loss in current year 0,00

TOTAL LIABILITIES

1 113.078.258,98

Current assets to current :mw::ﬁm.

“Total current liabilities 12.895,52
Total long-term debt 0,00
Total equity capitat 27.559.270,83
Reserves, retained profit brought forward 79.475.975,33
Retained profit 6.030.117,30
Networth 113.065.363,46
RATIOS

Equity fo total liabilities (%) 24,37
Net worth to total liabilities {%) 99,99
Long-term debt to net worth 0,00

7.306.63|
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ECORYS NEDERLAND B.V,, THE NETHERLANDS

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
oo ae e T s 08 T 107085 08T 0 OE o4 03 024 50,12
Current assets to current liabilities 0,00 0,00 13910 389,86 684,56 1.01021 114312 137272 161498 1.86936 2.133,30 2.401,77
Cash flow to fong-term debt 0,00 0,29 0,15 0,24 0,31 0.34 0,37 0,45 0,55 0,68 0,86 1,12
| Accounts receivable to accounts payable 0,00 0,60 0,86 0,94 0,85 1,00 0,89 0,89 0,99 0,99 0,99 0,99
Cash flow to long-term debt service 075 105 128 205 2,60 2,89 2,11 242 2,76 317 3,64 4.20
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'FINANCIAL RATIOS

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Long-term debt to net worth 770,08 005 003 ©01 000 G000 000 000 000 000
Current assets to cumrent fiabilities 267473 3.084,99 23.543,14 399586 4.408,80 512299 565359 6.179,10 668063 7.306,63
| Cash flow to long-term debt 1,51 1,99 2.82 4,81 16,76 0,00 0,00 0,00 0,00 0,00
Accounts receivable to accounts payable : 0,99 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Cash flow to long:term debt service -4,89 5,29 5,62 598 14,97 0,00 0,00 0,00 0,00 0,00
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ECORYS NEDERLAND B.V., THE NETHERLANDS

'EFFICIENCY RATIOS

2008 2009 2010

:._..U..n..vncnnmos

2011

““Production '

2012

"Production  Production

2014

Production  Production

2015

2016

" Production

2017

Production
2018

‘Sales to total capital investment
Investment to personnel cost
Inventory fo sales

Net cash flow fo total sales

R 7 a— 022 027

43,42 40,17 39,50
0,04 0,03 0,03

056 056 055

0,29

3562
0,03

0,55

0,32
27.50
0,03
0,49

26,87
0,03

~5.38

S c-mm e

0,42

26,42
0,03

VT

26,09
0,03
0,51

0,47
27,02
0,03
041

27,09
0,03
049

0,51
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EFFICIENCY RATIOS

Production  Production

Production
2023

'Sales to total capital investment
Investment to personnel cost
Inventory to sales

036
37.10
0,03

Net cash flow to total sales

029

ECORYS NEDERLAND BV, THE NETHERLANDS

_Production Production  Production
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GHANA TECHNOLOGY CENTRE

AREA REQUIREMENTS
Ref |ltem description Basic area Office spaceftool room Toilet facilities Total area
Length | Breadth Area Length | Breadth Area Length | Breadth Area
m m .m? m m m* m m m? m?
1 |GNC Shop 35 35 1225 35 10 350 0 1575
2 |Recon lab/Welding o3 35 1225 35 10 350 [ 1575
3 |CAD-CAM-CAE centre 35 35 1225 35 10 350 0 1575
4 |Teaching facility 15 10 150 0 0 150
5 |Staif offices 10 10 100 0 3 3 9 109
6 |Stores/warehouses 45 35 1575 0 0 15975
7 |Wash room block1 10 10 100 0 0 100
8 |Wash room block2 5 10 50 0 [ 50
9 |Pump room 10 10 108 0 1] 100
10 [Fire figthing faciities 190 10 100 0 ¢ 100
11 |Health facility 5 10 50 0 o 50
12 {Containment tank 10 10 100 0 o} 100
13 |Water lanks 10 10 100 [ o 100
14 |Seild waste collection 10 10 100 o 0 100
15 |Kitchen/Ganteen 10 10 100 0 g 100
16 |Foundry shop 10 10 100 0 [+ 100
17 |Garage 15 10 150 1] 0 150
18 |Maintenance yard 15 10 150 0 0 150
19 |Effiuent treatment 10 10 100 0 0 100
20 |Bailer room 10 14 100 0 0 100
21 |Fuel storage 10 5 50 0 o 50
22 |Standby genset room 10 5 30 1] 0 50
23 |(Translormer room 10 .5 50 0 0 50
24 [Switch room 10 5 50 0 0 50
24 |Gate house 5 5 25 0 0 25
25 |Compressed air room 10 5 50 0 1+ 50
26 |Maitenance stare 10 10 100 0 0 100
27 |Pavement lumpsum 17000
28 [Bare land lumpsum 4000
TOTAL Area industrial centre 29334
27 |Student dorm 15 187 2505 0 2505
28 [Bungalow 3x 10 15 150 450
29 |Future axientions 3x 35 35 1225 35 10 350 4725
TOTAL area for accomodationand future extentions 5425,5
Total m2 area required 640935
Total area required in atres (1 acre is 4046 m2) 1584 |
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Annex 4 Lay-out of the TICCG

ECORYS A  Annex4
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GHANA TECHNOLOGY INNOVATION CENTRE - List of machinery

FACTORY EGQGUIPMENT
Main plant item or plant unit Currency:
ltem desctription Units |Quantity uhit cost

Foreign Local Foreign

uss$ GC uss

CNC SOFT MACHINE CELL
3-Axis GNC Vertical Milling Centre Machine Tool With dual Pallet LoadNo. 1 4005.000.,00 : 400.000,00
2-Axis GNG Turning Machine Tool With Long Bead Na. 1 250.000.00 250.000,00
2-Axis GNC Turning Machine Teol With Bar Feeder No. 1 250.000.60 250.000,00
Large CNG Boring Machineg Tool for “Heavy Machinery” No. T 500.000,00 500.000,00
Cutting Tools Lumpsum 1 75.000,00 75.000,0¢
Toal Holding Devices Lumpsurn 1 75.000,00 75.000,00
Working Holding, Fixturgs & Clamping Degvices Lumpsum 1 75.000,00 75.000,00
CNC HAND MACHINE CELL
3-Axis CNC VMC Machine Tool With 4-Axis Rotary Table No. 1 350.000,00 350.000,00
2-Axis CNC Turning Machine Tool With SuperTum No. 1 250.000,00 250.000,00
Cutting Tools Lumpsum 1 ] 50.000,00 50.000,00
Tool Holding Pavices Lumpsum 1 5C.000,00 50.000,00
Working Holding, Fixtures & Glamping Davices Lumpsum 1 §0.000,00 50.000,08
CNC COMPLEX & PRISMATIC MACHINE CELL
5-Axis CNC Mill- Turn Machine Tool Far "Wrap Technalogy” Na. i 500.000,00 500.000,00
5-Axis GNC Milling Machine Tool For “Mold Technology” No. 1 400.000,00 400.000,00
4-Axis CNG Herizontal Milling Centre Machine Toal for "Prismatic Tect{No. 1 405.000,00 400.000,00
Cutting Tools Lumpsumn 1 75.000,00 75.000,00
Tool Holding Devices Lumpsum 1 75.000,00 75.000,00
Warking Helding, Fixtures & Clamping Daevices Lurmpsum 1 75.000,00 75.000,00
CNC GRINDING CELL
CNC Gam-Jig Grinding Machine Toal No. 1 200.000,00 200.000,00
CNGC Fon Grinding Machine Tool No. 1 200.000,00 200.000,00
CNC Canterless Grinding Machine Tool No. 1 150.000.00 150.000.00
CNC Surface Grinding Machine Teol No. 1 150.000,0¢ ’ 160.050,00
CNG Ring Grinding Machine Tool No. 1 250.000,00 250.000,00
GNC External Gylindrical Grinding Machine Too! No. 1 200.000,00 200.000,00
CGNG Internal Cylindrical Grinding Machine Toal No. 1 150.000,00 150.000,00
GNC Barrei/Tube Herning Machine Tacl No. $ - 209.000,00 200.000,00




6-Axis GNG Universal Cutter Flute Grinding Machine Tool Ne, 100.000,00 100.000,00
Grinding Tools Lumpsum 75.000,00 75.000,00
Tool Holding Devices Lumpsum 75.000,00 75.000,00
Working Holdlng, Fixtures & Clamping Devices Lumpsum 75.000,00 75.000,00
CNC SHEET METAL & COLD FORMING CELL

CNG Sheet metal Cutting Machine No. 150.000,00 150.000,00
CNC Sheet Metal Bending Machine No, 120.000,00 120.000,00
CNGC Tube/Pipe Bending Machine No. 120.000,00 120.000,00
CNC Press No. 120.006,08 120.000,00
Cotd Forming Machine for “Fastening Technology® No. 200.000,00 200.000,00
Grinding Tools Lumpsum 50.000.00 50.000,00
Tool Holding Devices Lumpsum 50.000,00 50.000,00
‘Working Halding, Fixtures & Clamping Devices Lumpsum 50.000.00 50.000,00
FABRICATION & RECONDITIONING CELL

Manual Press for Assembly/ Disassembly No. 20.000,00 20.000,00
Hydraulic Press for Assembly/ Disassembly No. 30.000,00 30.000,00
Pneumatic Press for Assembly/ Disassembly Ne. 30.000,00 30.000,00
CNG Cutting Saw Machine No. 80.000,00 80.000,00
CNC Slitting Machine No. 80.000,00 80.000,00
Marual Cutling Saw Machine No. 20.000,00 20.008,00
Universal Saw Cutting Machine Tool No. 20.000,00 20.000,00
Hydraulic Test-Assembling-Stripping-Bench No. 70.000,00 70.000,00
Welding Sets(TIG/MIG & ARC) Lumgsum 20.000,00 20.000,00
Cutting Touch Set Lumpsum 10.000,00 10.000,00
Shop-Floor Miscellaneous Lumpsum 100.000,00 100.000,00
QUALITY ASSURANCE "QA" & INSPECTION CELL

"GMM' Goordinate Measuring Machine for Automated Part Inspection TNU- 200.000,00 200.000,00
Inspection & Measuring [nstrumenis Lumpsum 50.000,00 50.000,00
Calibration Instruments Lumpsum 50.000,00 50.000,00
OTHERS

Heat Treatment Plant "Hardening” No. 300.000,00 200.000,08
Coating / Plating # Chroming Na. 180.000,08 100.000,00
Destructive Testing Plant No. 200.000,00 200.000,00
Polishing machine "Roughs & Finish® No. 20.000,00 20,000,008
Crane No. 50.000,00 50.000,00




Air-Compressor No. 100.000,00 100.000,00
Fork Lift No. 20.000,00 20.000,00
Equipment Miscellaneous Lumpsum 100.000,00 100.000,00
Machines Miscellaneous Lumpsum 3.745.000,00 3.745.000-.00
TOTAL MACHINES

IT FACILITIES

PC Hardware For Main Designing Centre Lumpsum 20.000,00 20.000,00
PC Hardware For R&L "Collaboration with KNUST; Lumpsum 20.000,0¢ 20.000,00
CAD Software Applications tor 2D Drawing / 3D Solid Modelling Lumpsum 20.000,00 20.000,00
CAM Sottware Applications tor NG Code Generation Lumpsum 20.000,00 20.000,00
CAD/CAM Software Applications *Virtual Reality Stimulation of CNC MLumpsum 20.000,00 20.060,00
CAE Software Applications far Engineering Verification Lumpsum 20.000,00 20.000,00
DNG Software Applications fer CNC Machines connections Lumpsum 20.000,00 20.000,00
Other Software Applications Lumpsum 20.000,00 20.000,00
OTHER FACILITIES

Air Conditioning for CNC Facilities Lurmpsum 30.000,00 30.000,00
Air Gonditioning for PC Facilities Lumpsum 30.000,00 30.000,00
TRANSPORT FACILITIES

Truck No. 50.000,00 50.000,00
Mini Van No. 2(.000,00 20.000,00
Car.t;; and laptops for sales personnel No. 30.000,00 180.000,00
Total facilities

TOTAL COST 12.470.000,00
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GALLERY OF PARTS

Attached is a small selection of typical components that we design/machine/recondition and
product.
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CAD/CAM/CNC PRECISION COMPONENT MACHINING

CAD-CAM-CAE Suite

F

AutoDesk

uth-AD 2000, 2D/3D solid Modelling, Designing Software
ﬁpphcah'on

AutoDesk-

AutoCAD Mechanical 2000 Power Pack. 2D Parametric
Designing Software Appiication with standards parts and Finite
Flement Analysis.

AutoDesk

fechanical Deskiop Rb Power Pack. 20/3D solid Modelling,
Parametric Designing Software Application with standards
rts and Finite Element Analysis.

AutoDesk

Hyper MILL V5.0.1 for AutoCAD 2000 and Mechanical
Desktop R5.0. CAM / NC-Code Generation Software
lication.

AutoDesk Invertor 4. 20/30 solid Modeling, Parametric
Designing Software Application, for large assembling models.

PTG

Pro ENGINEER. Proe2000i2. 2D/3D solid Modelling,
Parametric Designing Software Application with standards
parts, kinematics simulations and Finite Element Analysis.
CAM ! NC-Code Generation Software Application.

Kolid Warks 2000. 2D/3D solict Modelling, Parametric Designing
Saoftware Application, for large assembling models

Momingstar

GIBBS CAM, Virtual Gibbs 3D Milling & Tuming Softwars
ication.

Pathrace

aster Cam 8. Design 8 - 20/3D solid Modelling, Parametric _
igning Software Application. Mill 8 - CAM / NC-Code
nerstion Software Application for 2-axds, Faxis, 4-axs, 5
is Milling Toolpaths. Lathe 8 - CAM / NC-Code Generation
are Application for Z-axis Tuming Toolpaths.

iBM Dassault

BM Catia V5. 2D/3D solid Modelling, Parametric Designing

Application with standards parts, kinematics

imulations and Finite Element Analysis. CAM / NC-Code
ion Software Application for milling and lathe

CGTech

IONS.
GTech VERICUT version 4.4 /5.0 - NC- Code and metal removal
verification, sirmulation and optimisation CAD/CAM 3D
id Modelling software. Combined machine tool simulation, NC-
Code, fixture, workpicce stock and design verification for the most
virtual realistic and accurate CNC emror and collision checking, Opti
Path for toolpath optimisation. AUTO-DIFF for.the most virtual
realistic and accurate machined component measurement checking.

PLANSEE

PLANSEE TIZIT Applications. Formel — Forruta collection for
pnachining. PTWirt — Techno-Economics for cutting materials.

18IS

iSIS Tooling Mansgemen: system.

iIFs

FS Applications 2003. For integrating all HCT business
rocesses, including engineering & financials.




Equipment Line _
o 5-Axis CNC MillTurn Machining Centre
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Next generation multi-axis turning centers with fathes and milling
machining. centers that fuse multi-dimensionality. Because tuming
operations can be followed by real milling operation with one chucking,
changeover setup is not required, and major Improvements are achieved
in intensive processing.

e« ' 3-Axis CNC Vertical Machining Centre




CADICAM/CNC PRECISION COMPONENT MACHINING

A traditional compaci “box way VMC” vertical milling, boring, drilling,:
tapping machining centers that maintain reputation of accuracy, rigidity,
and refiability. -

The VMC integrates with a flexible manufacturing cell “FMS” which
consist of automatic pallet loader, component !oading-unloading
nrkstation, pailets storage, and manually driven pallet cart.
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CAD/CAM/CNC PRECISION COMPONENT MACHINING

Stashes setup downtime by 90%
Switch patlets with fixtures or vises in 2 min.
+ Includes 3 pallels, power clamp base, and
cart. Storaga shelvoes optionat.
» Basily upgraded to lull SctupSwitcher by
adding System 2 pallet swilching unit,

ASPINDLE
o a1 CUTHNG

T
Patiet “8" is shuttied onto tabde mounted
clemp fixture from adjustabie height cart

POWEN CLANP BASE Pafie? “A™ with permanently aligned vises is
Stz mvial b returned to $-pallet slorage shelves,




Stashgs table setup downtime by 90%

- Slashes load { unload dewniime by 0%
Facilitates high density woskholding.

« Bwiteh paltets in 1 minute.

« Short-Run Systems; 3 pallets, power clam
hase, switehing unil, eari. Shelves oplion

1%
%

Setup or b on allfie peler whie machine TS Optional extin pliets nivd cart keeps next 8
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CAD/CAM/CNC PRECISION COMPONENT MACHINING
¢ 2-Axis CNC Lathe Tuming Centre

Large capacity machine for small parts and long shaft. This machine is
for machining hydraulic cylinders, cylinder heads and many other

complex parts.

Hydraulic Cylinder Tester

When your business is replacing hydraulic cylinders for your own equipment or that of a
customer, knowing that each cylinder repair is perfect before it is reinstalled is essential.
Being able to guarantee that there are no rpd or piston seal leaks and that the cylinder will
work properly means greater profit, satisfipd customers and long-term customer loyalty.
The high volume, high-pressure hydraulic sygtem and precise controls and gauges of the
Hydrauiic Cylinder Tester provide a hlgh speed testing capability.




CAD/CAM/CNC PRECISION COMPONENT MACHINING

HYDRAULIC CYLINDER SERVICER - DISASSEMBLY AND ASSEMBLY BENCHES

UNIQUE FEATURES

Versatility

Hundreds of different sizes and types of cylinders can be serviced on each of the Hydraulic
Cylinder Servicer. '

One Man Operation

The unique designs and built-in hydraulic power allow one man to service cylinders easily
and without assistance, Set up is quick and easy with the provided mounting cones.

Centerline Mounting

Centerline mounting makes it possible to manually or hydraulically rotate the cylinder barrel
either clockwise or counterclockwise around the stationary rod thus providing high torque to
remove threaded caps, cap bolts and piston retaining nuts.

Built-Ir Upiversal Spanner Wrench

The Universal Spanner Wrench connects to retaining cap slots or holes thus allowing barrel
rotation to quickly remove the retainer. Chain wrenches and conventional spanner wrenches
are not required.

T-Slot Securing System

T-slot design provides a safe and secure way of quickly mounting both ends of a hydraulic
cylinder to the servicer. The T-slots hold a wide range of mounting adapters, tools and
accessories to make the toughest job easy.

Universal High Torque Wrench .

This tool attaches quickly to all conventional hex and square piston retaining nuis from 2-1/2"
10 4-1/2" (63.5 to 114 mm.) across the flats. It is built to withstand up to 30,000 tbs./f1. (4149
kg-m) of torque and eliminates the need for buying expensive high torque sockets. A wrench
with 2 4" to 6-1/2" capacity is also available.



CAIVCAM/CNC PRECISION COMPONENT MACHINING
Adjustable Support Stands
Both barrel and piston rod support stands provide micrometer-like vertical, horizontal and

diagonal adjustment that helps eliminate seal damage on reassembly and assures repair
integrity. g

Easy To Read Torque Gauges
Large, liquid-filled gauge directly reads torque. It monitors and records disassembly torque,
assuring that cylinders are reassembied to factory torque specifications.

Automaﬁc Hydraulic Qxlindel;'. Hone

The fully automatic hone is a field proven design that aliows the operator to quickly program
stone surface speed, stroke length and stroke speed. Even stone expansion to compensateé for
wear is automatic. A timer controls the length of the honing process.

HYDRAULIC CYLINDER WASHER

Dirt and honing debris are every
hydraulic system’s worst enemies.
The Cylinder Washer guarantees
that cylinders wili be contaminant
free when they are reassembled.

The uses rotating pressure spray
nozzles and rotating brushes to
make repaired cylinders clean. A
powerful 15 GPM cleaning
solution pump flushes out all the
debris quickly. Two sets of
brushes handle cylinders with
from 4 to 13 1/2" bores.




CAD/CAM/CNC PRECISION COMPONENT MACHINING
PISTON ROD GUIDED SPANNER WRENCH

. When comrosion, cylinder
distortion or thread compounds
make threaded cylinder head
removal a time consuming job,
technicians resort to cuting away
the barrel, cutting the gland, torch
heating or using a hammer and
punch,.

At HCT there is a spanner wrench
¥ useable in the shopfloor or field
that makes high torque threaded
gland head removal quick, casy
and much safer because it won't
slip and it won't damage the rod,
head or its spanner slots or holes.

The attaches to piston rods from
1.00" (25.4 mm) to 3. 10“ {78.7 mm) in diameter. Built-in nylon pads protect the piston rod. A
simple adjustment centers the wrench on the head. The appropnate slot or pin dles engage the
head and follow it out, as it is unscrewed.

Coordinate Measuring Machine “CMM”

Series 3000i
20 micron
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STANDARDIZED COMPANY
Legal Form:  Limited Company
Capital: US$3,370 (C24 million} Minimum capital requirement C25,000

City: Accra

Registration requirements:

Proc 1 Apply to the Registrar-General’s Department to obtain a incorporation certificate

Time to complete:
Cost to complete:

5 days

C780,111=C500,000 for registration of a limited company +C100,000
filing fee +C20,000 per copy of Registration Certificate Comments:
After incorporating the company the promoters must within 28 days
complete forms 3 & 4 stating the names and addresses of the Directors
and Secretary of the company, the Auditors, place of business ete. On

- payment of 0.5% of the stated capital as commencement tax, the

Registrar shall issue a certificate to commence business.

Proc 2 Deposit paid in capital in an account

Time to complete:
Cost to complete:
Comments:

1 day

free

Present copies of regulations of the company; certificate of
incorporation and certificate to commence business; signatories of
authorized representatives of the company.

Proc 3 Obtain company commeon seal (OPTIQONAL)

Time to complete:
Cost to complete:
Comment:

14 days (2 weeks)Maximum

(550,000.00

small size ¢400,000.00 - ¢550,000.00

large size ¢750,000.00 - ¢1,000,000.00

The step does not stop the following formalities.

Proc 4 Register with the Internal Revenue Service

Time to complete:

Cost to complete;
Comments:

7 days (depending on the category of the business)The Registrar of
Companies now automatically registers new Companies with the
LR.S.

C 100,000

With companies engaged in general commercial/industrial activities the

minimum registration fee is ¢10,000.00 and the maximum registration is

¢100,000.00 as calculated on projected turnover.  Obtaining a tax
clearance certificate if the company is otherwise entitled to a certificate
on a satisfactory tax position will cost ¢2,000.00 and VAT is charged at

12.5%. :

Proc 5 Pay for business licenses at the Metropolitan Authority

Time to complete:
Cost to complete:

ECOM]%T Start up costs

7 days
C900,000 (varies, depending on the nature of the business)



Comments:

Category A
Category B
Category C
Category D
Category E

The cost 10 complete depends on the type of business and the category
in which it falls. An officer of the Metropolitan Authority visits the
business premises and assesses the type of business set up. The officer
then determines at his discretion the category in which the business
should be placed for purposes of assessing the license fee to be paid.

Turnover 5 billion ¢ 4,000,000
Turnover 2.1 billion - 5 billion ¢ 2,450,000.00
Turnover 1 billion - 2 billion ¢ 1,600,000.00
Turnover 30 million - 1 billion ¢ 915,000.00
Turnover 0 - 3 million ¢495,000.00

Proc 6 Register employment vacancies with the Employment center.(This procedure only
relevant with minimum wage employees)

Time to complete:
Cost to complete:

Comment:

1 day

free at government labor department. With private employment
agencies between ¢30,000 - ¢100,000.

The employer must go to the Employment Centre to register vacancies
available on Vacancy Registration Card PEC 6.

Proc 7 File employment contracts with the Employment Center after hiring

Time to complete:
Cost to complete:
Comment:

1 day

free

This and the previous procedure are in the same building, however,
there is an intervening procedure in-between - the hiring of the
employee. Therefore they are constdered 2 procedures.

Chief Labor Officer is required by the Labor Decree to attest each
employment contract and confirm its validity and compliance with
Ghanaian Labor Laws and International Labor Organization Laws. In
practice, this seldom done,

Proc 8 Apply for Social Security

Time to complete.
Cost to complete:
Comments:

3 days

free

Must attach the list of employees, salaries, their Social Security
Numbers and the company’s Certificate of Incorporation and Certificate
to Commence Business.

Proc_9 Inspection of work premises by the Employment Center(applicable only to
enterprises such as restaurants, bars,etc,but not to the professions and executive

emploment.)

Time to complete:

Cost to complete:
Comment:

ECOHS}%? Start up costs

1 day

free

A Labor Inspector inspects the business premises before the company
begins its business operations. Subsequently the Labor Inspector
inspects the business premises two (2) times in a month and a Labor




Officer inspects the business premises four (4) times in & month. This is
to ensure that the business promises are fit for the purpose of the
business and are fitted out in accordance with the labor laws of Ghana
and the International Labor Organization at all material times.

Proc 10, Obtain Environment certificate

Time to complete:
Cost to complete:
Comments:

ECOM‘\%T Start up costs

60 days

C,100,000 (Varies)

No fixed fees as the cost depends on which consultant is commissioned
to assess the environmental impact of the work involved. The purchase
of Environmental Assessment Preliminary Registration Form costs
¢5,000.00. The Environmental Assessment Registration Form costs
¢20,000.00. All other costs incurred will depend on the type of
company to be set up, the environmental impact of the company or
organization to be set up and the fees of the consultant commissiened to
do the assessment.

The company submits an application describing the location, current
zoning classification, nature of processes to be utilized, and the likely
environmental impact. Environmental authorities or officials visit within
1 day of application. The cost of the visit is paid for by the company.
The Environmental Officer classifies the project into (1) no impact; (2)
minimal impact; (3) impact. Incase two (2) the company must file a
detailed report. In the case of three (3), a full environmental impact
assessment is done. It takes 90 for the ideal situation.
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Relevant market for TICCG

From all capital goods importers the TICCG is initially going to focus on:

Argiculture

Food processing
Machine tocling

Relevant

HS Code

products for the TICCG are:

Product Description

Year 2004 CIF Import Value

i$)

8455 Metal rolling mills and rolls thereof; parts 3069656
8456 Maghine tools for material removal by laser etc 962803
Machining centers, unit const mach etc work
8457 metal 540979
8458 Lathes for removing metal 812532
8459 Machine toois for driling, baring, milling etc 5046350
8460 Machine teols for honing or finishing metat etc 936902
8461 Machine toecis for shaping, sletting, gear cutete | 1,184,830
8462 Machine tools for forging, bending, stamping etc | 4285224
8463 Machine tocls for working metal, nesoi 20685351
8464 Machine tocls for working stone, etc & glass 819961
8465 Machine tools for working wood, cork, bone ete | 12276534
Parts etc for machine toois of heading 8456 to
8466 8465 (lathe, machine togls, ete) 13846957
8432 Agricult etc mach for soil ete; lawn rollers; pts 3369140
Harvest elc machines, cleaning eggs ete nesoi,
8433 pts 1916917
8434 Milking machines & dairy machinery & parts 887307
8435 Presses elc for wire, cider, fruit juice ete, pts 298858
8436 Agri etc & poultry ete equip, inc incubators, pts | 3440223
Mach for cleaning seed ete & work cereal efc,
8437 pts 10883521
8438 Mach nesoi, ind prep of food or drink etc, parts 18215097
Total 83.664.412
Total market US$83,6 million

CEPS Data-Base imports of Goods into Ghana

Totai

Avg %

HS Year 2000 | Year 2001 Year 2002 Year 2003 Year 2004 Growth

Cod CIF Import | CIFimport | CIFImport | CIF Import CIF Import (2001 -

g Product Destription Value (8) Value (§) Value ($) Value ($) Value (§) 04)
Natural rubber, balata,
chigle ete, prim form

4001 | efc 0 7.921 67,300 | 17,152,029 43,167 76%
Synth rubber 7 fabric,

4002 | inc pat-syn mk, prfm 0 33,674 140,828 415137 102,646 45%

Annex 8 CEPS database
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4003

Reclaimed rubber in
primary forms or in
plates, sheets or strip

10,307

9,458

68,229

6.489

-14%

4004

Waste of rub,exc had
rub, & powder obtain
thereof

20,563

23,004

24,357

5,131

-37%

4005

Compounded rubber,
unvilganized, primary
forms etc

800,987

431488

1,230,211

218,084

-35%

4006

Unvule rubber forms
nesoi & unvule rubber
articles

96,152

170,613

634,973

236,270

35%

4007

Vuicanized rubber
thread and cord

17,838

13,185

98,827

34,673

25%

4008

Plates, sheets, profile
shapes efc, soft vule
rubber

302,694

408,442

2445415

638,017

28%

4009

tubes, pipes & hoses
of unhard vulcanized
rubber

2,596,080

1,931,333

6,954,200

2,808,707

3%

4010

Conveyor or transmiss
belts of vulcanized
rubber

11,422,74
4

1,675,291

2,698,060

10,994,985

3,701,935

30%

4011

New pneumatic tifes
of rubber

29,413,940

32,138,299

216,528,58
8

43903327

14%

4012

Retread or used pneu
tires, solid tires etc,
rubber

8,067,353

6,523,719

38,495,438

8,443,361

2%

4013

Inner tubes for tires, of
rubber

946,356

. 874238

6,168,838

1,256,082

10%

4014

Hygienic or pharma
articles of unhard
vulcan rubber

1,473,689

2,267,866

4,237,159

1,075,313

-10%

4015

Art of apparel &
access of unhard
vulcanized rubber

663,164

3,023,806

617,685

4%

4016

Articles nesoi of un
harded vulcanized
rubber

596,466

3,067,066

2,467,150

13,980,985

4070473

10%

4017

Hard rubber in all
forms: articles of hard
rubber

101,701

59,238

326,265

113,897

4%

4201

Saddlery, harness,
traces, leads etc, any
material

14,829

209,996

166,343

124%

4202

Travel goods,, '
handbags, wallats,

9,898,638

21,157

9,680,465

49,352,684

42,586,952

63%

Annex 8 CEPS database
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ECORYS Ak
V

jewelry cases etc

4203

Articles of apparel &
access, leather &
comp leather

208,534

225,744

2,745,603

2,573.141

131%

4204

Articles of leather
used in
machinery/mechanical
appliances

34,065

108,817

16,870

142,154

128,187

6%

4205

Articles of leather,
nesoi

42,547

43241

213,897

204,109

88%

4206

Arlicles of gut nesoi,
of gold beater's skin
etc

4,224

1,821

6,384

6,153

13%

5901

Textile Bock covered
fabric; tracing cloth;
paint canvas

2,928

32915

486,424

441,517

432%

5902

Tire cord fabric of high
tenacity yam, nylon
etc

378,039

2,883

739,651

704,965

23%

5903

Textile fabrics {not tire
cord) coat et piastics

167,957

£2,189

1,808,606

1,698,462

116%

5904

Linoluem; floor cover
with coat etc on a text
base

18,269

1,407

177,600

171,156

111%

5905

Texiile wall coverings

1,350

61,805

£9,562

#DOIVAO
'

5906

Rubberized textile
fabrics, other than tire
cord

22,250

20,327

284,062

280,427

133%

5807

Textile fabric, coated,
efc, theatrical scenery,
back-cloth

206,010

33,841

850,844

779711

56%

5908 |

Textile wicks for lamps
efc and gas mantles
ele

5,297

12,898

10,747

#DIVIO
!

5800

Textile hosepiping and
similar textile tubing

3,937

21,156

707,252

655,942

450%

5810

Transmission/conveyo
r belts, tex matri,
whthrfno reinfrcd

132,563

91,651

2,379,816

2,293,466

159%

5911

Textile Products ete
for specific tech uses
neso

289,347

350,864 |

566,163

1,937,268

1,795,842

72%

7301

Sheet pitling, welded
angles efc of iron or
steel

540,005

562,181

5.464,222

5,174,037

112%

Annex 8 CEPS databasge




ECORYS 4
¥

7302

Railway etc track
construction material,
iron & steel

437,714

207,475

2,402,002

1,179,564

39%

7303

Tubes, pipes and
hollow profiles of cast
iron

517,680

127,805

2,401,438

2,289,784

64%

7304

Tubes, pipes etc,
seamless, iron nesoi,
imn & steel

2,603,089

1,723,752

12,316,308

9,076,408

52%

7305

Tubes & pipes nesoi,
ext dia ov406-4mm,
iron & steel

119,598

1,309,272

4,794,070

986,636

102%

7306

Tubes, pipes & hollow
profiles nesoi & steel

6,081,902

2,475,591

25,641,249

21,242.415

52%

7307

Tube or pipe fiftings,
of iron or steel

1,494,371

2,004,295

2,087,517

17,188,214

15,052,606

96%

7308

Structures nesoi &
parts thereof, of iron
or steel

16,980,345

8,865,131

53,321,057

46,598,267

40%

7308

Tanks etc, over 300
liter capacity, iron or
sieel

906,817

- 1,913,913

4,786,288

4,108,046

65%

7310

Tanks étc, nfov 300
liter capacity, iron or
steel

8,482 409

2,275,051

49,826,215

17,160,575

15,006,142

88%

7311

Containers for
compressed or
liquified gas

404,778

213,925

3,308,130

2,835,621

91%

7312

Stranded wire, ropes
etc, no elec ins, iron or
steel

1,500,275

1.476,771

5,666,094

5,015,799

50%

7313

Barbed wire and
twisted wire for
fencing, iron/steel

372,077

2,654,177

2,248,054

1,944,331

74%

7314

Ciath, grill etg iron or
steel; expanded metal,
iron or steel

1,021,417

858,687

6,711,649

6,321,234

84%

7315

Chain & parts, of iron
or steel

610,785

1,029,605

3,565,633

3,076,224

71%

7316

Anchors, grapnels and
parts therect, of iron
Isteel

52,775

38,117

2,207,977

2,127,853

243%

7317

Nalls, tacks, drawing
pins etc of iron of steél

1,206,446

1,154,897

5,298,258

4,622,763

55%

7318

Screws, bolts, nuts,
washers etc, iron or

4,630,094

4,505,720

67%

steel

Annex 8 CEPS database
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ECORYS 4
%7

7319

Needles, sew & knits,
hodkins efe, pins etc
iron & steel

141,244

93,995

325,930

300,350

29%

7320

Springs & leaves for
springs, iron or steel

412,190

474,834

5,796,838

5,267,501

134%

1321

Stoves, ranges ete,
ronel domestic &
parts, iron & steel

2,705,262

2877748

14,015,268

12,012,652

64%

7322

Radiators, air healers
efc, nonel & parts, iron
& steel

46,828

130,622

526,666

499,152

120%

7323

Household articles &
parts, iron & st; ir or
sieel

5,158,773

5096812

33,874,506

29,243913

78%

7324

Sanitary ware & parts,
iror: or steet

1,133,452

741,509

8,621,734

8,048,972

92%

7325

Cast articles nesoi, of
iron or steel

2,706,589

312,370

5,771,462

4,966,528

22%

7326

Articles of iron or
steel, nesoi

10,331,381

8,813,361

36,487,887

27,815,060

3%%

7610

Aluminium struciures
nesoi (ne prefab) &
parts of

2,569,843

1,293.478

1,567,751

-106%

8201

Handtools & Tools
used in agricult ete, b
met pls

790,573

801,713

972,649

2,977,208

4,256,018

74%

8202

Handsaws & metal
pts: saw blades; base
mtl saw parts

1,239,137

1,127,899

565,482

2,678,296

3,571,904

47%

8203

Files, rasps, pliers,
metalcut shears efe, b
mt pt

203,279

210,113

178,803

809,582

1,026,248

70%

8204

Hand operated
spanners & wrenches
ele, b met parts

462,956

391,350

460,741

1,709,642

2,042,654

13%

8205

Handtools nesoi; biow
torches ete; anvils ete

1,450,571

2,297,814

1,373,778

5,450,417

7,586,629

49%

8206

Tocls of 2 om of hdg
8202 - 8205, sets for
retail sale

196,161

214,971

346,088

747787

909,733

67%

8207

Interchange tools for
hand - or maching -
tools bmpt

4,627 527

5,882,838

4,768,211

17,266,401

19,358,134

49%

8208

Knives & blades for
machines &
appliances, b mt pt

1,129,613

1,133,787

2,140,965

4,066,953

53%

8200

Plates, sticks, tips etc
f tools unmntd snird

8,025

20,700

276,813

315,410

240%

Annex 8 CEPS database




ecoavs%

crbds/crmis

8210

Hand-op mech appl
10kg or less, food/drk
prp/con/srv pt

40,965

101,974

58,171

73,108

21%

8211

Knives with blades &
blades for knives
nesoi, bmpt

235,592

230,953

944,265

1,204,322

72%

8212

Razors & razor blades
(inc! blade blanks), b
mt pt

970,629

1,176,382

2917073

3,630,768

56%

8213

Scissors, failors &
smir shéars, blds a oth
bs mil pas

46,517

30,289

128,839

406,468

106%

8214

Articles of cutlery
nesol; manicure sets
etc, bmpt

57,544

57,788

271,583

352,131

83%

8215

Tableware efc of base
metal, base metal
paris

414,075

352,434

1,185,912

1,473,668

53%

8401

Nuclear Reactors; fuel
elem (n-l): mach
isoloe sep

228912

13.415

60,608

7712

713177

276%

Steam efc Generating
Boilers nesoi; sup w
boilers

2,024,400

3,491,008

1,299,584

4110,738

6%

8403

Central Heat boilers
nesoi, and paris

170,741

369,892

444,608

245,817

938,972

1,708,425

87%

8404

Auxilliary Piant used
with boilers;
condeners; pts

1702917

379,882

156,284

571,932

1,107,848

43%

8405

Produgcer gas,
acetylene gas etc
generators & parts

204,792

89,779

1,715,103

307,863

697,686

98%

8406

Steam turbines &
other vapour turbines,
parts

362,954

2,311,216

328,346

578,626

2,289,821

0%

8407

Spark ignition recip or
rotary int comb piston
engine

6,799,956

10,264,760

8,650,491

37,153,202

76%

Compression-ignition
internal comb piston
engines

6,377,025

5,544,672

6,077,998

5,440,829

5,329,470

19,966,653

49%

8409

Parts for engines of
heading 8407 or 8408
(spark & compr
ignition, etc)

7,832,303

6,187,861

5,374,003

10,026,744

34,072,137

7%

8410

Hydrautic furbines,

1,632,767

566,087

204,782

330%

Annex 8 CEPS database
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ECORYS &
v

water wheels &
regulars, pts

8411

Turbojets,
turbopropellers &
other gas turbings. pts

3,097,988

2,107,293

3693416

2,266,680

5,820,762

39%

8412

Engines and motors
nesoi, and parts
thereof

1,338,829

1,608,266

1,715,082

2,530,823

11,413,568

82%

8413

Pumps for liquids;
liguid elevators; parts
thereof

14,860,21
1

12,286,847

11,636,364

14,748,898

60,539,372

70%

8414

Air or vacuum pumps,
compr & fans; hoods
& fans; pts

11,448,79
0

9,384,963

9,341,042

12,619,292

47,273,236

1%

8415

Air conditioning
machines (temp &
hum change), pis

9,502,007

9,156,553

9,028,657

12,490,351

90,694,421

7%

8416

Furnace bumers;
mechanical stokers
etc, paris

335,444

436,866

240,208

1,274,823

82%

8417

Industrial or lab
fummaces & ovens,
nonelect pls

457,999

210,759

2,938,529

583,212

1,895,321

3,987,364

11%

8418

Refrigerators, freezers
efc; heat mat; w heat,

pt

29,604,26
2

11,656,761

16,407,156

55,342,805

88%

8419

Machinery etc for
temp change treat

3,534,360

6,007,688

10,420,668

6,630,240

4,070,465

18,677,922

820

Calenderiné machines
etc nesoi & cylingers,
parts

43,779

148 321

85,781

93,861

399,045

46%

39%

8421

Centrifuges; filter etc
mach for liquid or
gases; pis

5,401,889

6,945,570

6,249,836

11,535,972

31,083,507

65%

8422

Macitines, dishwash,
clean efc cont & fili,
pak efc

4,417,308

4,667 452

5,648,794

7,044,781

23,488,373

71% -

8423

Weighing machines &
weighing machine
weights; pts

1,940,471

1,149,788

915,300

2,125,486

6,796,762

81%

8424

Mech appl to disperse
lig etc; sand et blast
mach

1,247,275

4,133,959

5,056 678

11,635,063

17,673,886

62%

8425

Pultey tackle & hoists
(exc skip); winch ete;
faks

1.021,803

2,000,656

1,102,085

933,666

4,653,328

32%

8426

Derricks; cranes;
mobile lifting frames

1,602,953

3,537,423

1,507,348

5410,778

13,723,810

57%

Annex 8 CEPS database
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¥

gtc

8427

Fork-lift trucks; other
works trucks with lifts
etc

5,202,848

4,230,433

8,135,541

6,234,800

19,999,206

68%

8423

Lifling, hanaling
loading & unload
machines nesoi

3673829

4,110,288

4,076,339

18,868,688

13671832

49%

8425

Self-propelled
bulldozers, graders,
scrapers etc

27.,574,85
7

15,696,511

21,438,009

13,002,538

72,108,450

66%

Mach nesoi, moving
grad etc, pile-dr;
snowplow etc

2,894,198

1,836,383

7,483,076

4,552,893

11,745,060

86%

8431

Parts for machinery of
headings 8425 to
8430 {trans, radar,
electric signal efe)

50,183,15
2

24,273,458

24,898,702

25642 220

86,614,111

53%

8432

Agricult etc mach for
soil etc; lawn rollers;
pis

1,300,866

1,886,750

628,207

1,761,345

3,369,140

21%

8433

Harvest etc machings,
¢leaning eggs efc
nesoi, pts

523,611

805,156

421,525

2,782,171

1,916,817

34%

8434

Milking machines &
dairy machinery &
parts

70,810

231,877

92,542

209,087

887,307

56%

8435

Presses elc for wine,
cider, fruit juice ete,
pis

31,062

100,408

203,320

242911

298,858

4%

8436

Agri etc & poultry etc
equip, in¢ incubators,
pts

259,585

308,481

506,961

4,062,533

3440223

123%

8437

Mach for cleaning
seed efc & work
cereal etc, pts

1,586,294

2,959,755

3.527.121

4332728

10,883,521

54%

8438

Mach nesoi, ind prep
of food or drink etc,
parts

4,710,369

9,374,455

11,481,868

8,487,301

18,215,097

25%

8438

Mach for making pulp
& making / finishing
paper, pts

54,975

120,083

708,582

1,916,336

1,107,248

110%

Beokbinding
machinery, incl book-
$ewing, parts

71,595

98,362

192,813

237,288

1,161,040

128%

Mach for making up
pulp & paper, in¢
cutters, pts

2,747,128

3,055,558

2,692,610

6,974,270

4,256,946

12%

Mach efc nesoi for

1,006,464

704,678

626,723

966,794

3,081,587

64%
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‘3‘

typeset, making pr
plates efc

Printing maghinery,
rmachines ancil to
printing, pt

5,075,782

£,607,542

5,218,064

7,273,266

11,263,923

27%

Machines extruding,
drawing etc man-
made textile

326,371

1,703

310,504

21,418

427,417

531%

8445

Machines for
preparing textiles
fibres & yams

971,819

736,003

66,125

747,807

1,202,374

18%

8446

Weaving machines
(looms)

243,445

414,085

475,638

218,757

1,705,847

80%

Machines, knitting,
stitch-bend, {ace, net
etc

39432

220,488

695,822

232,314

980,795

84%

8448

Auniliary machinery
for use with textile
machines

2,925,933

2,630,374

1,858,389

6,378,229

9,257,013

52%

8448

Mach for manuf or
finish nonwovens; hat
blocks; parts

8,178

13,500

17,710

101,669

179,954

137%

8450

Washing machines,
household or laundry-
type, pts

434,133

478,625

433,158

1,444 344

2,824,714

81% -

8451

machinery {not
laundry) for cleaning,
drying etc

-~ 1,788,155

908,459

744,765

1,377,802

3,724,017

60%

8452

Sewing machines (not
book-sew), cover etc;
needles

2,169,311

2,522,868

2,872,286

2,626,719

10,277,306

50%

8453

Machinery for work
leather etc & foorwear
etc, pis

34,214

4,010,884

27,435

683,859

161,140

-66%

8454

Converters, iadles,
ingot molds & casting
mach, pt

437,176

1,802,226

2,529,143

998,486

1,457 408

-8%

8456

Metal rolling milis and
rolls thereof, parts

677,228

1,046,945

1,081,881

1,874,516

3,059,656

43%

8456

Machine tools for
material removal by
|aser etc

50,103

27,31

158,307

854,149

962,903

228%

8457

Machining centers,
unit const mach et

- work metal

9.564

11,251

54,048

362,934

540,979

264%

8458

Lathes for removing
metal

135,081

180,919

305,848

753,282

812,532

£5%

8459

Machine tools for

943,786

2,043,144

688,234

1,655,475

5,046,350

35%
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drilling, boring, milling
elc

8460

Machine tools for
honing or finishing
metal etc

104,825

403,587

204,930

716316

936,902

32%

8461

Machine fools for
shaping, slotting, gear
cut ete

681,382

571,387

1,088,308

418,985

1,184,830

28%

Machine tools for
forging, bending,
stamping etc

3,498,291

2,211,898

4,405 367

4,285,224

%

8463

Machine tools for
working metal, nesoi

1432411

1,474,158

797,204

679,787

521,150

2,065,351

37%

8454

Machine tools for
working stone, efc &
glass

378,521

238,165

916,808

'121,008

819,961

47%

8465

Machine tools for
working wood, cork,
bone etc

4,810,228

7,542,985

4,038,096

2,680,751

12,276,534

18%

8468

Parts etc for machine
tools of heading 8456
to 8465 (lathe,
machine tools, etc)

5,283,787

4,336,184

3,525,046

4,142,326

13,846,957

4%

8467

Tools for working in
the hand, pneumatic
efe, pt

2,514,958

2,543,452

2,323,394

4,918,992

15,484,382

B3%

Machines, solder efc;
gas surf temper
machines, pt

157,662

182,590

337,841

1,389,318

1,866,798

117%

8468

Typewritérs & word
processing machines

352,226

148,830

195,199

8,076,357

632,331

62%

8470

Calcutating & account
machines, cash
registers etc

480,913

471,612

411,373

1,244,725

2,381,180

72%

3471

Automatic data
process machines;
magn reader etc,
compuier hardware

19,506,12
4

20,604,036

20,379,322

32,131,617

97,810,433

68%

8472

Cfficé machines nesoi
(hectograph,
addressing etc)

1,127,635

1,967,413

822,363

1,365,811

4,247,836

29%

8473

Parts etc for
typewriters & other
office machines
computer accessories

3,184,379

2,128,227

1,918,757

6,852,294

21,026,592

115%

8474

Machinery for sorting
screening efc
minerals, pis

19,650.47
5

17,357,705

17,532,173

16,785,860

58,912,509,

50%

Annex 8 CEPS database
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12 ECORYS 4h
£

8475

Machines for
assembling elec tubes
etc & glass mfr, pt

239,899

37,120

520,092

2,499,675

110,12

4%

8476

Automatic goods-
vending machines,
parts

37,124

75

197,497

1,108,842

1343%

8477

Machinery for working
rubber & plastics etc
nesoi, pt

8,344,075

11,755,129

7,738,164

7,107,411

225,500

34,245,003

43%

8478

Machinery for tobacco
preparation nesei,
parts

456,918

1,018,767

791,349

181,961

731,846

-10%

8479

Machines et having
individual functions
nesoi, pt .

4,518,583

7,669,864

4,590,231

3172471

19,652,460

3I7%

Moulding boxes for
metal foundry; mold
bases etc

2,830,008

2,070,614-

4,922,295

3,682,558

11,196,353

76%

8481

Taps, cocks, valves
ete for pipes, tanks

- etc; pars

4,090,585

5,911,203

4,166,916

7,191,382

21,248 000

53%

8482

Ball or roller bearings
and paris

3,780,870

3,804,746

4,222,699

3,717,904

14,691,623

56%

8483

Transmission shafts,

" bearings, gears efg;

parts

5,260,377

6,064,141

6,298,228

7,649,989

27,916,642

66%

8484

(Gaskets & similar
joints of metal
sheeting

1,563,644

1,681,834

1,301,309

13,983,050

8,053,848

69%

8485

Machirery pls. No
elect connectors etc
nesoi

9,699,075

6,960,836

6,841,187

2,578,698

6,508,425

-2%

8501

Electric motors and
generators (no sets)

22,356.,40
1

3,263,626

17,419,151

14,584,762 |

52%

8502

Electric generating
sets and rotary
converters

3,869,110

4,152,475

5,458,257

6,952,347

32411421

79%

8503

Parts of electric
motors, generators &
sets

9,788,045

435,769

792,137

3,569,995

31,261,803

3443844

89%

8504

Electric Transform,
static converters &
induct, pt

16,177,18
1

11,338,864

9,350,673

41,131,689

39,697,194

52%

8505

Electromagnets,
permanent magnets
etc & parts

86,303

163,324

663,192

639,128

95%

8506

Primary celis &
hatteries, parts

55,714

0

17,573,379

16,073,611

29,018,113

27 965,580

17%
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8507

Electric storage
batteries, incl
separators, parts

8,734,903

7,842,859

29,812,707

28,759,140

49%

8508

Electromechanical
tools, working inhand,
pars

329,832

531,320

50,788

1,087,700

1,048,234

25%

8509

Electromech domestic
appliances; parts

843,234

773,051

4,926,617

4,753,083

78%

8510

Electric shavers & hair
clippers; parts

17,924

18,488

327,630

315,938

160%

- 8511

Electric ignition etc
equip; generators;
parts

1,463,824

2,651,916

10,073,570

9,713.444

87%

8512

Electric light etc equip;
windshield wipers
etc,parts

804,655

820,151

6,986,742

6,740,551

103%

8513

Partable elec lamps '
function by own
energy soulce

2,368,130

1,660,524

7,026,305

6,786,172

42%

8514

Industrial or tab elec
furnaces efc, parts

2,218,864

719,161

285,889

1,772,007

1,721,107

34%

8515

Electric, laser or other
light or photon beam
efc

796,408

426,495

460,208

6,243,976

6,017,782

142%

8516

Elec water, space &
sail heaters; telephone
sets, pts

9,143,855

8,356,185

3,683,066

17,475,403

16,897,588

26%

8617

‘Elec apparatus for line
telephony, telephone
sets, pts

25,303,94
7

18,433,478

44,716,684

43,113,865

40%

8518

Microphones;
loudspeakers; sound
amplifiers etc, pt

2,052,312

15,676,574

1,922,754

2,000,375

10,821,023

10,452,808

76%

8519

Turntables, record &
cassetie players elc

1,450,466

1,231,931

5,956,388

5,742,078

58%

8520

Magnetic tapé & other
sound recorders

656,102

644,427

492,152

3,823,298

3,684,944

7%

8521

Video recording or
reproducing apparatus

1,881,344

2,136,259

3,140,207

20,281,560

19,563.475

109%

8522

Parts & access of
record play, mag tape
record elc

336,209

405,046

457,292

440,699

8%

8523

Prepared unrecorded
media no film) for
sound elc

1,679,946

1,582,926

9,713,032

5,360,990

7%

Records, tapes &
other recorded sound
media etc computer

806,249

354,594

3,019,392

2,910,516

53%

8524

Annex 8 CEPS database
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14 ECORYS A
L

software

8525

Trans apparatus for
radiotelephony efc, fv
cameras cordless
telephones

13,550,947

4,154,415

31,622,223

30,378,890

31%

8526

Radar apparatus,
radio navig aid &
remote cont app

635,869

576,405

3.278,112

3,169,169

71%

8527

Reception apparatus
for radiotelephony etc

5,111,445

4,553,168

29,047 671

28,019,018

76%

8528

Television receivers
{incl monitor & proj
receivers)

14,012,626

15,664,514

70,233,024

87,771,071

§9%

8529

Parts for television,
radio and radar
apparaius

2,816,148

1,705,258

12,030,809

11,614,065

60%

8530

Electric signal, safaty
or traffic control equip

41,379

255,510

546,355

526,531

133%

8531

Electric sound or
visual signaling
apparatus, pts

472,631

656,063

2,286,150

2,203,238

67%

8532

Electric capagitors,
fixed, vartable or
adjustable (preset)

80,462

237,433

630,193

815,639

785,948

49%

8633

Electrical Resistors
except heating
resistors, pts

64,341

161,167

464,188

447,345

91%

8534

Printed circuils

129,390

10,090

222,162

214101

18%

8535

Electrical apparatus
for switchig etc, ov
1000v

5,109,814

1,561,880

8,636,525

8,323,274

18%

8536

Electrical apparatus
for switchig ete, nfov
1000v

6,846,446

5015714

34,959,788

33721224

70%

85371

Boards, panels ete
with elec switch appar
ele

1,542,317

1,659,404

8,496,321

8,209,368

75%

8538

Parts for elec appar
efe of hd 8535, 8536 &
8537 (elec! appar for
swiching etc}

899,140

2,568,236

5,125,088

4,940,792

76%

8539

Electric Filament or
discharge lamps, part

3,567,054

3,349,800

16,007,187

15442,319

63%

8540

Thermionic, cold
cathode or
photocathode tubes pt

77,732

122,704

1,340,831

1,292,180 !

156%
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8541

Semiconductor
devices; light-emit
diodes efc, pts

173,164

175,310

1,654,136

1584117

110%

8542

Electronic integrated
circuits &
microassembl, pts

4,233,780

4,518,734

10,107,937

9,741,545

32%

8543

Electric mach efc, with
ind functions nesoi,
pis

361,814

546,307

1,049,965

4,306,067

4,195,626

97%

8544

Insulated wire, cable
etc; opt sheath fib
cables

14,500,607

13,779,866

35,126,660

33,926,229

33%

§545

Carbon electrodes &
bruches, lamp
carbons el

816,288

825,796

3,678.938

3,545 451

£3%

8546

Electrical insulators of
any material

612,776

751,081

2,174,904

2,095,989

51%

8547

Insulating fittings for
assembly nesoi

573,796

1,340,444

2,384,309

2,304,779

59%

8548

Electrical parts of
machinery nesoi

4,650,182

3,671,232

1,308,393

_ 1,261,883

-35%

8601

Rail locomotives, elect
(battery or extm
source)

66,225

2,644

884

1,267

-13%

8602

Rail locomotives,
nonelect nesoi,
locomot tenders

1,534

39,004

#DIVAQ

8603

Self propelled raitway
efc coaches, vans efc
nesoi

126,140

1,050,519

103%

8605

Railway, tramway
pass etc coaches not
self-propelied

1141

#DIVI0
!

8606

Railway or tramway
freight cars, not self-
propelied

87,058

2,255,121

67

315,784

Parts of railway or
framway locomotives
or r stock

500,112

627,695

313,113

3426,299

8607

8608

Raitway fixtures; mech
signaling, safety, etc,
eq

15,214

38,683

177,289

316

176,783

8609

Containers for one or
more rmodes of
fransport

401,846

626,058

164,414

3,218,634

8701

Tracters (other than
works trucks) of
heading 8708 {self-

2,639,000

4,306,155

9,041,029

5,289,578

72,784,965

ECORYS % Annex 8 CEPS database




16 ECORYS A
F

propelled, no lift, etc)

8702

Public-transport type
passenger motor
vehicles

10,138,937

8623175

5,474,236

15,521,866

15%

8703

Motor cars & vehicles
for transporting
pErsons

205,839,78
8

257,546,26
0

139,287,21
6

1,173,312,82
4

79%

8704

Motor vehicles for
transport of goods

117,880,16
1

143,206,33
7

83,694,561

699,748,967

81%

8705

Special purpose motor
vehicles nesoi

5,177,556

3,862,118

737

17,182,018

48%

8706

Chassis w eng for
trac, mir veh f passigd
& special pur

101,726

48,197

213,401

2,193,264

178%

8707

Bodies (including
cabs}, for spegific
motor vehicles

135,981

101,615

32,93C

9,616,943

314%

8708

Parts & access for
mator vehicles (head
8701 -8708) -
{tractors, motor cars,
transpert vehs)

20,570,642

18,001,600

9,804,694

67,517,611

49%

8700

works trucks, self-
prop, no Iift; stat
tractors; pt

108,439

532,427

94,422

162,676

5,311,189

103%

8710

Tank & other armored
fight vehicle,
motorized; and paris

28

10,417

36,119

806,868

2976%

8711

Motorcycles (inct
mopeds} & cycles with
aux moter

7,111,901

8,519,409

6,204,994

52,657,601

95%

8712

Bicycles & other
cycles {inc del tricycle}
no motor

6,396,568

6,650,436

5,978,784

36,300,547

78%

8713

Invalid carriages,
mechanically
propelled or not

333,104

345,167

179,727

846,583

36%

8714

Parts & access for
cycles & invalid
carriages

1,731,751

5,108,232

2,761,210

42,123,539

134%

Baby carriages (inc
strollers) and parts
thereof

23,444

20,822

10,055

282,858

129%

8715

8716

Trailers etc; othr
vehicles, not mech
propelled, pt

5,223,030

5,974,205

4,706,646

x

31,116,646

81%

8901

Vessels for the

104,002

387,897

2,969

1,445,227

140%
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F

transport of persons or
goods

8902

Fishing vessels;
factory ships, vessels,
nesoi

1,043,348

430,149

18,757

516,725

-21%

8903

Yachis & other
vessels for pleas ete,
row boat etc

83,522

21,093

86,778

280,423

50%

8904

Tugs and pusher craft

24,668

118,909

2177

#DIVID
I

8905

Light - vessels, fire-
fioats, etc; fl docks &
platforms

37,772

1,882,912

288670

1513423

351,552

43%

8606

Vessels nesoi incl
warship/lifebcat ex
row boats

909

260

1,787

25%

8907

Floating structures
nesoi, rafis, tanks,
bouys efc

35,401

321,574

4,516,923

1,839

6,120,678

167%

8908

Vessels and fioating
structures for
scrapping

2,953

2,470,876

#DIVIO

9007

Cinematographic

‘| cameras & projectors,

parts efc

62,461

310,329

299,162

34,802

1,189,825

3%

8008

image projectors, still;
enlargers efe, still; pts

73,062

70,467

27,456

621,752

104%

9009

Photocopying
apparatus &
thermocopy
apparatus; pts

3,923,247

3,499,258

856,315

13,343,282

50%

9010

Apparatus etc for
photo labs efc nesoi;
parts etc

101,720

225,049

50,426

1,352,425

137%

9011

Compound optical
microscopes; parts &
accessories

51,087

82,787

122,164

227,609

40%

9012

Micrescopas except
optical; diffract appar;
paris

118,808

5,605

9,638

1222284

241%

9013

Liquid crystal devices
nesoi; lasers; opt appl;
pt

11,778

22,080

10,775

55677

458,829

175%

9014

Direction finding
compasses & navig
inst etc, pts

214,602

10,641

22,190

524,387

267%

a015

Survey, hydrogr,
metecro efc inst;

1,108,611

491,898

308,673

149,455

3,772,442

97%
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3

rangef etc, pts

9016

Balances, sensitivity >
=5eg, w or wio wat, &
pts

61,080

78,926

83,318

420,125

75%

017

Drawing, math,
measuring inst ete
nesoi, parts

296,105

586,897

521,215

129,902

1,736,255

44%

9018

Medical, surgical,
dental or vet inst, no
elec, pt

3.513.243

4,192,285

3,563,815

10259417

30,820,898

94%

9019

Mech-ther, message,
psych test, ozone app
etc, pts

1,366,140

501,138

442,052

152,844

670,504

10%

9020

Breathing appliances
& gas masks nesoi;
parts elc

126,138

156,504

218,418

11,891

1,692,793

121%

8022

X-ray etc apparalus;
tubes, panels, screen
eic, pt

4,062,947

203,658

370,435

33,428

5730327

204%

9023

Inst, appts & models,
for demonstrational
use & parts

8,914,187

8,463,691

141,909

637,251

-58%

9024

Machines etc for
testing mech prop of
material, pt

191,216

61,275

334,990

35419

1,781,706

208%

8025

Hydrometers,
Thermometers,
pyrometers ete; pis
etc

243,075

243,843

39,343

963,521

58%

9026

Inst ete measure or
check fiow, level etc,
pts efe

879,109

596,302

464,824

4,542,518

73%

9027

Inst etc for physical
etc anal efc;
microtome; pts

1,033,803

925,750

19,468

5,864,851

78%

9028

Gas, liquid or electric
supply efc meters,
parts

5,359,037

7,809,788

5,075,665

9,288,148

20%

9029

Revolution &
production count,
taximeters etc, pts

64,545

63,363

5122

388,212

82%

9030

Oscilloscopes,
specirum analyzers
elc, parts efc

1,228.912

1,245,081

17,588

5,034,860

60%

9031

Machines nesoi in
chapter 90; profile
project, pt

685,062

542,108

292,331

139,505

3,456,365

85%
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9032

Automatic regulating
or controlling
instruments and

ECORYS % Annex 8 CEPS database

apparatus 786,873 1,186,097 32843 4911.214 84%
Parts, nesoi for
machines, appln,
inst/appts of optical, -
9033 | photo, cine etc 61,835 113,951 379,307 205 446 68%
19
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1.1

(Ghana interest rates

Dec-04

Jan-05 Feb-05 Mar-05

Apr-05 May-05 Jun-05

Jul-05

Weighted Average Disc. Rates
9-day

182-day
1-Year
Interest Equivalent
91.Day
182-Day
1-Year
Repo Rates
Inter-bank weighted avg.
Deposit Rates (DMBs)
Demand Deposits
Savings Deposits
Time Deposits (3 Mth}
Cert. Of Deposits
Call Money
Others
Lending Rates {DMBs)

16.38
16.39
17.85

17.08
17.85
17.85
18.50
16.19

7.50
9.50
13.25
12.25
9.25
7.50
28.75

16.48
16.43
18.00

16.53
16.48
18.00

16.39
16.39
18.00

17.24
17.96
18.00
18.50
16.20

17.09
17.85
18.00
18.50
16.22

17.19
17.90
18.00
18.50
16.20

7.50
8.50
13.25
12.75
9.25
7.50
28.75

750
9.00
10.50
12.75
775
7.50
28.75

750
9.00
10.50
11.75
7.75
750
28.75

16.58
16.50
18.00

16.54
16.50
18.00

15.53
15.50
18.00

17.30
17.98
18.00
16.50
16.29

17.25
17.98
18.00
18.50
16.25

16.16
16.80
18.00
16.50
15.78

7.50
8.00
10.50
11.75
7.75
7.50
28.75

750
9.00
10.50
11.75
7.75
7.50
28.75

7.50
9.00
10.50
11.75
8.00
7.50
28.75

14.97
15.24
18.00

15.55
16.50
18.00
16.50
15.22

7.25
9.00
10.50
10.75
6.75
8.00

Source: Bank of Ghana




1.2 African Development Bank interest rates

ADB AFPLICABLE LENDING RATES FOR LOANS APPROVED AITER 4 MAY 2005 I
Fleating Base Rates 1% Lending Spread (%)
Drates USD EUR YEN ZAR UsD . EUR YEN ZAR . UsD EUR = AR
1-Feb-05 | 2.060 2,183 0.064 1514 400 . 400 0.400 0400 3.30 2.585 0464 TH4
1 302 | 2143 | 0057 | 66k 400 400 | 0400 0400 432 . 2543 0487 | 73 |
Variable Basé Rates Lending Spread Applicable bie Lending
D | 180 | EDR ] VEN | 03D EUR. YEN |
1-Jan05 | B.680% | 5.300% | 4.560% || D40% 0.40% 0.40% 7.350% 5.760% 4.060%
1-Jui-35 | 7.000% | 5400% | 4.650% || 040% 0.40% 0.40% 7A400% 5860% . 5.060%

Last Update  t-Aug-05

ECOM%Q Interest rates




1.3 World Bank lending rates

IBRD SINGLE CURRENCY LOANS (SCLs} AND FIXED-SPREAD LOANS (FSLs)
LIBOR-EQUIVALENT OF LENDING RATES*

LIBOR-Based Variable-Spread Loans (VSLs, formerly called VSCLs)

licabié 1o Inierest rate percds

Appl
LORIMEncmg BEIWEET:

D505
Dr15/2005
271542004
PI15/2004
52003
PI15/2003
DTS00z
DiS2002
FS2003
ptisiann:
PTIL51Z000
1152050
THENss
1HEHEa
715958
1151888
TrE1997
plakvad o
TN
LIRELE: 3
TrSHEes
HISTEeS
LG
TIEneRs
THSHeD3

B8 CE0ETSGC OO B850 60685 8PEOREE

ead ovet LIBOR of knding rate

O Loans New cans |

Q1N412006 LIBOR + 17 bp. LIBOR + 42 bp.
UTN4I266S LIBOR + 15Dbp. LIBOR + 40 bp.
1402005 LBOR + 17 bp. LIBOR + 42 by,
QTHAZ004 LISOR + 13 hp. LIBOR + 44 bp.
Q142004 LBOR + 19 bp. LIBOR + 44 bp.
O7H42003 LMOR + 21DBD. LIBGR + 45 b
0111472003 LMOR + 2ibp LIBOR + 46 bp.
O7HAZN0? LIBOR + 19 bp. LBOR + 44 bp.
01/14/2002 LEOR + 19bp. LIBOR + 44 bp.
07H4Z301 LBOR + fBDp. LBOR + Abp
D1142001 LBOR + 17 bp. LIBOR + 42 by
THAIO00 LIBOR + 17 bp. LIBOR + 41 bp.
11412000 LIBOR + 15 hp. LIEOR + 40 by,
Thanaye LIBOR + 12 bup. LIBOR + 37 ©.p.
11411999 EIBOR + 15 bp. LIBOR + 40 bp.
71411988 LIBOR + 17 bp. - ,
11411098 LIBOR + 15hbp. -

71881547 LIBOR + 22 bp. -

11141907 LIBOR + 25 hp. -

1471996 LIBOR + 26 bp. -

11411996 LIBOR + 22 hp. .

711411995 LMOR 4+ 23bp. -

111411995 LIBCR + 27 bp. .

1471994 LIBOR + 20bp -

1141984 LBOR + Z7 bp. -

LIBOR-based Fixed-Spread Loans (FSLs)

[asee

Spread Over LIGOR of Bnoing Jae"
—“F—L—""g"“_‘us EUR Y

O 112045 LACR + 5D LIBOR + 52 LIBOR + 52
152005 LBOR + 50 LIBOR + 50 LIBOR + 5S¢
19:2612002 LIBOR + 50 LIBOR + 50 LIBOR + 45
218112001 UBOR + 55 LIBOR + 5% LIBOR + 50
O5MH 12009 UBOR + 55 LIBOR + 55 LBOR + 43
01743172000 LIGOR + 55 LIBOR + 55 LIBOR + 40
19y LIBOR + 55 LIBOR + &% LIBOR + 40
Npiz: Ohoe an FSL I8 sighad, the spread over LISOR remams fixed for e fe of the I0an. Changes ¥ posied spreadts ony apolles
b5 bw BEN COMTAMAns.
Fixed-Rate SCls
(1] Buro
Apcicable fo rate fixings a%ected between:  Oxd Laans New L0ans W LO3NE
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Introduction

The project

The Government of Ghana (GoG) has defined in 2003 a National Medium Term Strategy
for Private Sector Development. This strategy was designed to take forward progress
towards the GoG’s aim of achieving the Golden Age of Business. One of the key
objectives is to enhance the level of industrialization by increasing the competence and
capacity at the firm level.

The Ghana Poverty Reduction Strategy and the Integrated Industrial Policy for Increased
Competitiveness (prepared by Ministry of Trade and Industry) all focus on the need to
support the small and medium scale industries to enhance growth and competitiveness.

Capital Goods are a vital asset for the firms active in the industry. However the majority
(approximately 65%} of the demand for Capital Goods is imported. In view of the
Government’s industrialization policy it is expected that the demand for Capital Goods
will grow significantly for the medium term and for the long term.

In order not to depend on import, the GoG wants to support the local production of
Capital Goods. It has been noted however that the locally produced Capital Goods in
most cases do not meet the quality requirements of the firms demanding the Capital
Goods in contrast to the imported Capital Goods.

A recent Market Study (prepared by UNIDQ) indicated that the main reason for this the
use of inefficient and obsolete machinery not capable of producing the kind of finish
associate with imported products.

Consequently the GoG and UNIDO dec1ded to 1mt1ate the concept of a Technology
Center for Capital Goods.

In order to decide on the implementation of a Technology Center for Capital Goods they
awarded a contract to ECORY'S Nederland b.v. in association with GIBB Africa and
Bruks Associates (hereafter “Consultant) following a competitive tender to prepare an
Opportunity and Feasibility Study for the Implementation of a Technology Center for
capital Goods in Ghana.

Technology Center for Capital Goods . 5
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This Opportunity Study Report

In accordance with the contract agreed upon between UNIDO and ECORYS Nederland

b.v. with the GoG as beneficiary, the Consultant is to submit as part of the Opportunity

and Feasibility Study a Provisional Report related to the Opportunity Study. The Report,

required to contain around 20 pages of text', is to address the following issues.

+  Place and role of the sector {capital goods industry and its sub-sectors) in the
industrial framework of the country.

« Size, struciure and growth rate of the sector.

»  Present size and growth rates of demand for items that are not imported and for those
which are wholly or partially imported.

= Rough projections of demand for each critical item.

» Identification of the items in short supply that have growth, expert or import
substitution potential.

» A broad survey of raw materials and sub-components indigenously and regionally
available.

« Major constraints and conditions in the growth of sector.

¢ Identification of opportunities for development based on above information and on
other important factors, such as transport costs, available or potentially available sub-
contractors, regional suppliers, human resources, investors, technology base, and
infrastructure.

«  Conceptual rele and funetions of a technology centre to address the constraints and
improve the conditions for the sector growth.

= Projected and recommended sources of finance (estimated) for a self-sustainable
implementation of the envisaged technology

The issues are addressed in the following report structure.

Chapter 2 presents a summary of the market research. It includes a description of the
market siructure, the estimated demand for capital goods and the industry demands for a
TCCG.

Chapter 3 presents the strengths, weaknesses, opportunities and threats for the capital
goods sector as a whole based on which the key challenges for a TCCG are defined.
Following the various options in terms of service offering, market focus and institutional
setting are presented and taken into account the input from the stakeholders a preferred
strategy is formulated.

In Chapter 4 the next steps are proposed to finalize the feasibility study.

! Because of the complexity of the issue at hand, the consultant has taken the liberty 1o exiend the report excluding appendices
to approximately 40 pages in arder to adequately describe the preliminary findings and supperting analysis.
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2 Market Research

2.1 Introduction

This chapter presents the basic characteristics of the market for capital goods. It is based
on extensive desk research of related documents (see bibliography), interviews with
industry experts and a comprehensive survey of a representative sample of the industry
players.

2.2 Defining Capital Goods

There are a number ways that Capital Goods may be defined in the literature. For the
purposes of this report Capital Goods refer to real products that are used in the production
of other products but are not incorporated into the new product (these are termed
Consumer Goods). They are often called fixed human-made means of production. Capital
goods include factories, machinery, tools, and other buildings. They are different from
raw materials which are used up in the production of goods.

Major sectors of the domestic market can be grouped into five (35) categories. 1)
Manufacturing; 2) Vehicle repair and maintenance, 3) Metal working, 4) Sale of

engineering materials and accessories; 5) Sale of automobile spare-parts

Major Sectors and Products

Major Sectors Product Group and Services

Manufacturing Food processing machinery & equipment and farm implemants,
Improved cook stoves, commercial and domestic utensils, foundry

products
Vehicle repair and Engine overhauling, auto electrical works, vehicle interior
Maintenance upholstery, auto body straightening & spraying
Mstal working Metal fabrication and plant construction using sheet metals, angle

irans, channel irons, bars ate.

Sale of engineering materials & Sheet metals, bars, iron rods, steel sections.
accessories Hand tools, fasteners, electric motors, purmps etc.
Sale of automobile spare-parts Used engines and parts, car decorating materlals ete

ECORYS% Technology Center for Capital Goods | 7
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HE CODES LIST

72 TRON & STEEL

73 ARTICLES OF IRON OR STEEL

74 COPPER & ARTICLES THEREOF

75 NICKEL & ARTICLES THEREQF

76 ALUMINUM & ARTICLES THEREOF

78 LEAD & ARTICLES THEREQF

79 ZINC & ARTICLES THEREOF

80 TIN & ARTICLES THEREQF

81 BASE METALS NESOI; CERMETS; ARTICLES ETC.
82 TOOLS, SPOONS & FORKS OF BASE METAL

83 MISCELLANEQUS ARTICLES OF BASE METAL

84 MACHINERY & MECHANICAL APPLIANCES

85 ELECTRICAL MACHINERY & EQUIPMENT. & PARTS;
TELECOMMUNICATIONS EQUIP; SOUND RECORDERS, TELEVISION
RECORDERS

86 RAILWAY OR TRAMWAY LOCOMOTIVES, ROLLING
STOCK, TRACK FIXTURES & FITTINGS, SIGNALS

87 VEHICLES OTHER THAN RAILWAY QR TRAMWAY
ROLLING STOCK

88 AIRCRAFT, SPACECRAFT, & PARTS THERECF

89 SHIPS, BCATS, & FLOATING STRUCTURES

90 OPTICAL, PHOTOGRAPHIC, CINEMATOGRAPHIC,
MEASURING, CHECKING, PRECISION, MEDICAL OR
SURGICAL INSTRUMENTS & ACCESSORIES

Relevance of the Capital Goods Sector

The capital goods sector is a very important sector of any economy. It is the engine of
growth on which Ghana can move from being a developing country to an industrialized
country. Every sector of the economy relies immensely on the capital goods sector for
development {Agriculture, Agro-processing, Construction, Health, etc).

The role of the capital goods sector is to design and manufacture the requisite machinery
and tools that industries require to produce and manufacture their products. The sector is
to ensuore the provision of maintenance, repair and recondition services to industries. The

-sector is to ensure the promotion of industries and the dissemination of appropriate

technologies geared towards economic growth (GDP), and high productivity.
It is worth noting that, data on the Capital Goods sector in Ghana is limited.

Demand for Capital Goods

The ITS report on the imports of Capital Goods into the ECOWAS sub region shows
Nigeria as the highest importer of Machinery and equipment with Ghana ranked second.

Technelogy Center for Capital Goods 8



Figure 1: ECOWAS Imports of Machinery and Transport Equipment
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Table 1: Import of Machinery and Transport Equipment into West Africa
% Value Change per annum
Country 1999-2000 | 2000-2001 | 2001-2002 2002-2003
Benin -36% 19% 0% na '
Burkina Faso 1% -2% -49% na.
Cote d'Ivoire -45% na. na. 44%
‘Cameroon -1% 42% 12% 3%
Cape Verde -9% 2% na na.
Gambia -1% -100% na. na.
Ghana 21% -5% 2% _ | na.
Guinea -21% 29% -15% na.
Niger -29% -3% 56% 42%
Nigeria 76% -100% na. na.
Senegal -15% 11% 33% -1%
Toge -19% -8% 45% 5%9%

Table 2 shows that, Ghana experienced significant negative growth between 1999 and

2000 and only started to record growth after 2001.

ECORYS% Technology Center for Capital Goods 9
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Figure 2. ECOWAS Exports of Machinery and Transport Equipment {1999 - 2003)
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Trade Reperting Gountries

The data on exports of Machinery and Transport Equipment (figure 2) by this same group
of countries presents a different picture. In this group, Cote d’Ivoire with an export figure
of $532.1 million in 2003 emerges as the leading exporter of Machinery and Transport
Equipment in the sub-region and exhibited a consistent growth over the period 1999-2003
which is only interrupted in year 2000. The beginning of the conflict in this country may
have been responsible for this drop. Togo follows a distant second with a little over
$100.1 million (also most probably the results of re-exports) with Ghana exhibiting a
consistent drop in export values from a high value of $38.08 million in 1999 to a low

value of $11.5 million in 2001. There was no data for 2002-03.
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Figure 3: ECOWAS Imports of Automotive Products from year 1999 - 2003
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The import trade statistics for automotive products follow the same trend as that for
Machinery and Transport Equipment above. Over the period 1999 - 2000 that data is
available, Nigeria is recorded as the leading importer of automotive registering a steady
growth rate from 19% to 49%. Ghana follows second exhibiting modest and decreasing
annual growth from 12% to 9% within the period 2000 - 2002.

Conclusions drawn from the WTO database

The above statistical gaps notwithstanding, Nigeria and Ghana are significant importers
of Capital Goods with Cote d’Ivoire emerging as a dominant exporter, It is important to
note however that Cote d’Ivoire’s export performance may be due to significant re-
exports from France and the other land-lock Franco-phone countries. For the 2 years
(1999-2000) that complete data is available, there was over $5.0 billion per annum worth
of Machinery and Transport Equipment imports into West Africa (ECOWAS).

Ghana imported approximately $0.86 - 1.0 billion worth of Machinery and Transport
Equipment items per annum.

ECORYS % Technolegy Center for Capital Goods ' 11



Estimated market growth

There have been high imports demands for Base and articles of base metals; Machinery
and Mechanical Appliances; Electrical Equipment; Vehicles, Vessels and associated
Transportation equipment and parts & accessories thereof. The 2004 total imports of
capital goods into Ghana is about $2.1 billions. Automotives value for 2004 stand in
excess of $1.9 billion.

The estimated overall market growth between the year 2001 to 2004 stands at 55%.
Simple articles of base metals like tubes, springs, bolts and nuts etc. recorded an average
growth rate of 56% per annum. Machinery and Transport Equipment also recorded an
average growth rate of 55% per annum. Automobiles however recorded a significant rate
81% per annum. This high rate is due to the high imports of used vehicles and cars into

" the country.

Table 2: Summary of Capital Goods Imports into Ghana

Year 2000 CIF  Year 2001 CIF  Year 2002 CIF  Year 2003 CIF  Year 2004 CIF

Import Value Import Value import Value Import Value Import Value Ave Annual
Product Description ($) (%) ($) ($) 3 % Change
HS Code 73-82 Base and
articles of base metal 21,516,827 80,024,087 112,909,809 348,560,875 306,676,385
% Annual Change 41% 209% ~12% 56%

HS Codes 83-90 Machinery and
Transpert Equipment exciuding

Automobiles

454,795,094 559,254,408 540,162,422 1.041,204,362  2,088,625,997

% Annual Change -3% 93% 101% 55%
HS Codes 73-90 Capital Goods
(Base metals, Machinery and

Transport Equipment excluding

Automobiles) 476.311,821 639,278,493 653,072,231 1,389,765,237  2,395,302,382
% Annual C'hange 2% 113% 72% 55%
HS Code 87 Automobile 0 326,006,478 404,621,980 224,155,312 1,937,803,376
% Annual Change 24% -45% 764% A 81%
Total 476,311,821 965,284,571 1,057,694,211 1,613,920,549  4,333,105,757
% Annual Change 10% 53% 168% 65%

Conclusions on Demand
® There is a significant and growing demand for imported capital goods into Ghana
defined strictly by HS code 73-90 excluding automobiles. This value for 2004 is
about $2.4 billion. The value of imported automobiles for 2004 stand in excess
of $1.9 billion

¢ Two categories above with highest growth rates also present a significant
opportunity for setting up a domestic capital goods industry in Ghana,

¢ Imports of Machinery, Mechanical, and Transport Equipment account for the
highest percentage of 48% of this $2.4 billion imports.

ECORYS% Technology Center for Capital Goods 12



2.5 Industry Structure

The capital goods industry is made up of producers of capital goods, users of capital
goods and support institutions that render support services to both producers and users.

2.5.1 Producers

The producers of capital goods constitute basically private and Government agencies.
33% of these producing firms were established between 1970 and 1980 whilst 31% of
them started operation after 1991, Many of these companies are limited liability firms.
The key functionality of these companies is: -

® Foundry and pattern making operations
&  Welding and metal fabrication
® Machine tooling ’

Some of these producers do provide support services occasional to clients that come to
them.

Figure 4: Year of Commencement
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Figure 5: Key Functionality of Equipment Used by Producers
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Foundry & Welding & Support Metal other
Pattern Metal Senices Machining &
Making Fabrication Tooling

Welding & metal fabrications and metal machining & tooling are the key functionality
and engineering capabilities of these producers. This is as shown in figure 25 by majority
of respondents (35%) and (25%) respectively.

Among the key equipment currently used by producers, the Drilling machine, Guillotine

machine, Grinding machine, Shaping machine, electric welding set and milling machine
were found to be the most frequently used.

ECORYS % Technology Center for Capital Goods 14



Table | below reveals that 22,025 (85%}) of manufacturing establishments in the survey
have up to 9 employees which categorizes them as a Small Scale Enterprise as per the
Statistical Service definition. '

Table 3: Establishments in manufacturing by size and region

Establishment size™

Region 1-4 5-9 10-19 20-29 30-49 50-99 100 — 199 200 - 499 500+ Total
Waestern 973 678 180 30 16 18 1,920
Central 1,503 682 199 43 27 16 2,485
Greater Accra 4,029 1,635 53 140 100 75 49 37 14 6,610
Volta 599 435 161 38 33 26 10 3 1,308
Eastern 1,909 719 219 34 41 28 5 6 4 2,965
Ashanti 3011 - 2,355 721 152 71 45 25 25 7 6,412
Brong Ahafo 1,078 429 161 27 29 14 10 1 3 1,752
Northern 487 433 132 50 71 53 5 1 1,232
Upper East 379 335 89 21 8 6 1 - 839
Upper West 229- 127 33 [ 5 5 3 - 468
Total 14,197 7,828 2,426 541 401 286 124 87 41 25,931
Percentage 55 30 9 2 2 1 0 0 0 100

Note :'0'in percentages means less than 0.5%, and * - " means no establishment
** Establishment size is defined on the basis of the number of persons engaged

This information is to help put into perspective the nature of the manufacturing industry.

Note that only 41 manufacturing firms employ 500+ persons in their operations.
Industrial Statistics is therefore very limited. Acera and Kumasi have the highest
number of manufacturing concerns.

Figure 6: Key Challenges Producers are confronted with
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High cost of raw materials accounted for 26% of the major challenges facing producers in
their operations. Lack of credits, followed with power outages and lack of modern
equipment were also cited as major challenges.

Figure 7: Ways by which Challenges are addressed
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Deliver on time

Afiront payments used to purchase raw materials
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With regards to how they were addressing these challenges, the use of improvised tools
and materials accounted for about 16% of the listed ways.

2.5.2  Users
The users of capiial goods constitute firms engaged in food processing, agro-processing,

construction, manufacturing, wood, and health. About 80% of these user firms are
limited liability firms out of which 40% got incorporated less than five years ago.
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Figure 8: Few Types of Equipment used by Users of Capital Goods
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Ninety five (95) different types of equipment were listed by users of capital goods. The
most frequently listed equipment used by users are the moulding machine, filter pressers
and filler/crowners.

The parts of the equipment that develop frequent faults are the electric motors, gears and
shaft & bearings. Many of these are repaired or replaced with new ones occasionally.

Figure 9: Major defective parts /components
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The market research shows that about 84% of the users interviewed are new investment
in machinery to increase production.
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2.5.3  Support Institutions

The support institutions are made of GRATIS foundation, the Centre for Scieniific and
Industrial Research (CSIR) which constitute Food Research Institute and Industrial
Research Institute (IRI); the College of Engineering (Kwame Nkrumah University of
Science and Technology - KNUST), Polytechnics, Accra Technical Training Centre,
Ghana Standard Boards, Ghana Pumps Services Ltd, all government owned; and the
private institutions (Agbemskod Engineering Ltd, Dunkwa Continental Goldfields Ltd,
ete).

Apart from the private institutions, all the other support institutions were set up by
Government. Most of these Government Institutions have been in existence as far back

as 1970 and 1987.

Figure 10: Purpose of being in Business
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These institutions provide:

®  Training and support services for industries.
Research, education and development services
Technical supports

Maintenance and repair services

And also design and build engineering equipment
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Figure 11: Type of Machinery & Equipment currently used by Institutions
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Figure 12: Factors Limiting Support Institutions’ Ability to deliver Optimal Quality
Services
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The major bottlenecks preventing the institutions from achieving optimal services and
delivery are the lack of requisite equipment and existence of bureaucracies.
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Suppliers
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Apart from the local market, the major sources of raw materials, equipment and
machinery used by users are UK, Germany, Asia, USA, Holland, Europe, and South
Africa. UK and Germany are the leading countries.

Competition

Ghana imports most of its capital goods from the Buropean union, especially Germany
and the United Kingdom.

It is expected that the Asian Capital Goods sector will expand and imports from countries
as China and India will increase. Therefore, this study also looks at that competition.

This competitor analysis focuses on the following:

1. Identification of competitors

2. Critical success factors of competitors, strengths and weaknesses

Ad 1. Identification of competitors

European Union
The European Union is the largest producer and exporter of mechanical equipment in
the world. There are twenty-one thousand enterprises involved in mechanical

engineering producing € 360 billion of machines and mechanical equipment (2003)

Characteristics of the European Union Capital Goods Sector
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Products
The figure below shows the products made in by the 15 EU countries:

Other machinery & equipment 36%

ahtPgears & drives 6%
Cocling & ventilalioAELMILIELIRTNY Lifnng ¢ dling equipment 12%

Source: EU Engineering Database
Strengths
Key know-how supply
Technological edge
The mechanical equipment made in the EU are quality products.
Access to export markets

Weaknesses

* Economies of scale due to specialised production
e Price; difficulty in meeting Asian prices

» Investment in the Engineering Sector is too low
* Labour costs are relatively high

e Asia
The most important issue of competition with the more advanced Asian NICs lies in
the area of the development of the Asian countries, This process has gained
momentum, and the Tiger countries are benefiting from the opportunities; big
projects have been launched, especially in the automotive industry and exports of
capital goods from Korea and Taiwan to Southeast Asia are booming.

The countries known as the "little tigers” - South Korea, Taiwan, Hong Kong and
Singapore - have established themselves as successful machine exporters in
competition with the industrialised countries. In the course of their export oriented
industrialisation, the consumption of mechanical engineering products by these
countries has grown at immense rates in the past decades. In general, these growth
rates have offered domestic manufacturers good potential for development.
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2.6 Stakeholder Demands
2.6.1  Support Institutions

® The Support Institutions must be restructured
Government and NGOQOs should provide financial assistance to these institutions

Capacity building in their human resource through training of Staff in new
technologies is required

® There is the need for the establishment of a technology centre of excellence for
the sector

® The technology centre when realized, should be Commercialized
® There must be less bureaucracies in state owned institutions
® Raw materials and requisite equipment must be available and affordable to all

2.6.2  Users

® Producers should use quality raw materials in the manufacture of equipment and
machinery
Producers and support institutions should be trained and equipped with new skills
Modern machinery and equipment must be made available

® Frequent workshops should be organized to upgrade the skills of stakeholders

2.6.3  Producers

The technology centre being proposed should be commercialized

® The centre should be equipped with new technologies in order to meet industry
needs.

The centre must be free from too many bureaucracies.
The centre should focus on the provision of training and technical assistance.
Support institutions should be equipped with state of the art equipment

Government and financial institutions must provide the sector with financial
assistance

® The activities small scale industries must be promoted
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3 Opportunity Asséssment_

3.1 _Introduction

The objective of the Opportunity Assessment is to assess the opportunities for the
envisaged TCCG. The assessment is based on the analysis of the strengths, weaknesses,
threats and opportunities of the Capital Goods Industry in Ghana taken into account the
findings of the Market Research as presented in the previous chapter. Based on this
analysis the key challenges for a TCCG are identified and consequently the options for
the TCGG in terms of:

+  Which services to offer?

«  Which markets to focus on?

+ How to organize?

The defined opticns are evaluated by the following criteria:

1. Alignment with government objectives..
As the envisaged TCCG is to be implemented as a public-private partnership and
initiated by the Ministry of Trade & Industry for the purpose of enforcing the
Capital Goods Industry it is relevant to assess to which extent the options align
with the policy of the Government of Ghana. The government objectives in this
respect are presented in the National Development Agency,

2. Alignment with industry demand
In addition to alignment with government objectives it is also relevant to take into
account the alignment with industry demand. The optimal public-private
partnership is a project that meets both the objectives of the public authorities and
the public sector. The industry demands are collected through an extensive
survey of indusiry stakeholders as presented in the previous chapter.

3. Stakeholder acceptance
In order to implement the defined concept of the envisaged TCCG it is of utmost
importance that all the stakeholders accept the proposed concept and strategy.
This acceptance is more than alignment with their respective objectives, though is
also to take into account the stakeholders perception and acceptance of the impact
of an opticn on their authority and level of control and power. The stakeholder
acceptance is assessed in the Stakeholder Workshop on 2 August 2005 of which
the Workshop Report is included in this report as Appendix L

4. Bankability
Although the bankability in terms of whether the possible revenues are sufficient
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to recover the cost of operations and the costs of funding is to be assessed in
detail in the next phase of the Opportunity and Feasibility Study, the initial
perception by the stakeholders of the bankability of the various options is to be
taken into constderation upon evaluation of the options. This initial perception is
assessed in the already referred to Stakeholder Workshop on 2 August 2005.

5. Ease of implementation
Also an implementation plan is to be defined in detail in the Feasibility
Assessment, though the initial perception of the ease of implementation by the
Stakeholders will be taken into consideration upon evaluation of the options. One
could think of long period of implementation, possible legal barriers to be
resolved, and so on. This initial perception is assessed in the already referred to
Stakeholder Workshop on 2 August 2005,

6. Sustainability
The sustainabiliiy of the various options is also a criteria to be taken into
consideration as the TCCG is to enhance the industry in a sustainable manner.
Sustainability will be assessed as the perceived expected sustainability by the
Stakeholders in the already referred to Stakeholder Workshop on 2 August 2005.

Based on the evaluation of the options through the methodology of a multi-criteria
analysis, a conclusion is presented in this chapter on the misston statement for the TCCG
and related business domain.

SWOT Analysis

It should be noted that the SWOT analysis is focusing on the sector defined as the Capital
Goods Industry as a whole, in order to detine and justify the need for government
intervention through the establishment of a TCCG and the related opportunities for the
TCCG.

Strengths

From a competitive perspective the strengths of the Capital Goods Industry are the
following:

1. A matured industry.
The market research indicates that most (87%) of the producers of all capital
goods exist already for more than 5 years and 56% even more than 15 years. This
is evidence of a matured market with vested and experienced organizations.

2. No capacity constraints
The market research also indicates that the industry does not experience any
capacity constraints, Au contraire, the market research indicates that the
producers are utilizing approximately 65% of their available capacity,
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3. Strong engineering knowledge base and technical skills
A previous market study” reveals that there is a wealth of engineering knowledge
base and technical skills available within the country for development, innovation
and manufacturing of capital goods. Over the years many institutions, both
private and public operating in the formal technical and vocational education and
training system in Ghana have been producing graduates who could be supported
to enter the capital goods sector as entrepreneurs or even employees.

4. Well established support institutes
As described in the previous chapter, there are a number of very well established
quasi government institutions engaged in the production of capital goods in the
formal sector. The market research indicates that the primary service offering is
maintenance and repair services (35%) followed by research & development. The
institutions, in particular GRATIS and its RTTCs have relative modern
equipment -70% younger than 10 years- including lathe machines, pedestal
shears, bending jigs, furnaces and milling machines and Computer Aided Design
software for producing prototypes.

5. Well developed educational facilities
Three out of the five universities provide tertiary education in a number of
technical fields such as Agriculture, Engineering Science and Mining, The
universities basically produce engineers, technical supervisors and future
managers who can develop and manage industries and organizations, Apart from
the Ministry of Education formal training institutions, there are also training
institutions set up purposely to provide more practical oriented and formal
apprenticeship training for graduates from the senior Technical Institutes.

3.2.2  Weaknesses

From a competitive perspective the weaknesses of the Capital Goods Industry are the
following: -

1. Lack of economies of scale
The capital goods sector is quite diverse with operators ranging from rural
blacksmiths, micro-urban metal firms, small and medium metal firms, scrap
dealers to imported steel dealers and merchant capital good dealers. The
operators are spread over all regions of the country. No single company has a
market share of more than 5%. In comparison with the competing foreign
companies who are mostly large conglomerates or medium sized though highly
specialized global players, the indusiry is lacking economies of scale and
consequently inefficiencies and high costs of production.

2. Poor knowledge dispersion
Although the industry as a whole has a strong engineering knowledge base and
technical skills, this knowledge and skills are poorly dispersed. The UNIDO
market study reveals that 61% of the operators have no formal engineering

2 Market Study on Capital Gioods for Ghana (2004) prepared by UNIDO
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background and that even 72% of the workers do not have formal engineering
training, despite adequate educational facilities provided for by the universities
and the Ministry of Education. Consequently the level of innovation and
efficiency is hampered. It should be noted that access to skilled labor is not
perceived as high priority by the operators, though that there is a need for
additional training facilities.

3. Limited availability and high costs of funding
The market research reveals the one of the key weaknesses in the sector is related
to finance. Lack of credits from banks is ranked second by the respondent as
major challenge in production. The high interest rates and the delay in releasing
funds were also ranked second as the main limitation to the service delivery of
support institutions. Consequently investments in new equipment and or research
and developed is hindered by the Iack of funding and if available its costs and
release time.

4, Inability to recover high cost of raw materials
The market research reveals that the high costs of raw materials are perceived as
the most significant challenge in production. Apparently the operators have not
been able to charge the high costs of raw materials to the clients.

5. Lack of requisite equipment
The market research reveals that the lack of requisite equipment at the support
institutions is regarded by both the users as the support institutions themselves as
the key limitation in the service delivery of the support institutions. The reason
for this could be either because the support.institutions do not have the financial
means to invest in requisite equipment or because the support institutions do not
know what is requisite because of lack of communication between the support
institutions and the operators,

It can be concluded that the combination of underutilization, lack of economies of scale,
high costs of funding is driving the cost of production in general to an uncompetitive

level, in comparison with the imported goods.

And that the combination of lack of skilled work force and lack of requisite equipment is
limiting the quality of the produced goods in comparison with the imported goods.

Consequently the price quality ratio of locally produced goods does not match that of the
imperted goods, leading to lack of demand, consequently lack of income, consequently
lack of investment possibilities aimed at cost reduction and quality enhancement.
Threats
The Capital Goods Industry is facing the following threats:

1. Increasing competition of low-cost producers

It is noted that capital good producers in low-cost economies such as China and
India are growing. This imposes a severe threat to the Capital Goods Industry in

Technology Center for Capital Goods 26



(Ghana as this competition is able to produce at low cost because of economies of
scale, low cost of financing, and low cost of human resources and still able to
produce adequate quality because of availability of skilled labor due to excellent
government funded educational and training facilities. The only competitive
advantage local production has in this respect is the cost of transport and import
duties to protect the local industries. It should be noted that this threat is not
likely to be eminent in the short term, as the short term competition is primarily
to come from Europe, though in the medium term this threat is to be taken very
serious,.

2. Increasing competition of high quality producers
Next to the low cost competition, there is also the competition from the high
quality producers mostly from Western Europe, e.g. United Kingdom and
Germany. These producers, most of them medium sized global players and highly
specialized and consequently enabling economies of scale upon production,
invest significantly in research and development and are able to constantly
innovate products and production processes as being their strategy to remain
competitive. ‘

3.24 Opportunities
The Capital Goods Industry has the following major opportunities:

1. Growing demand in Ghana for capital goods
Naturally the main opportunity for the sector is the expected growing demand for
capital goods in Ghana itself. Drivers for this demand growth are the political
stability of the country, the expected economic growth and the government policy
to enhance the industrialization of the country’s industries. As can be derived
from the market research the main sub sectors expected to grow further are:

Food crops

Timber

Cotton

Food processing

Textile

Construction

me oo o

2. Government policy aimed at enforcing the sector
Political and government support to enforcement of the industry can also be
regarded as a major opportunity for the sector. It implies among others the
possibility to reduce the level of bureaucracy generally regarded as a major
bottieneck for the sector as well as the possibility to enable more attractive
funding opportunities through government support,

3. Growing demand in the ECOWAS region for capital goods
It can also be concluded form the market research that there are opportunities in
the ECOWAS region in particular Nigeria, as Nigeria is also depending severely
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on import of capital goods.

4. Availability of scrap material
It has been indicated by various of the institutes interviewed that scrap material is
available throughout the country which could be used with some handling as raw
material in order to offset the current high costs of raw materials in particular
steel.

3.2.5 Conclusions
The SWOT analysis can be surmmarized as follows:

Strengths l

Weaknesses

Matured industry 1. Lack of economies of scale
No capacity constraints 2. Poor knowledge dispersion
Strong engineering knowledge base and 3.  Limited availability and high costs of funding
technical skilis 4. Inability to recover high costs of raw materials
Well established support institutes 5. Lack of requisite equipment
Well developed educational facilities '

1. Growing demand in Ghana for capital goods 1. Increasing competition of low-cost producers

Gavernment palicy aimed at enforcing the sector | 2.
Growing demand in the ECOWAS region for
capital goods

Increasing competition of high quality producers

4. Availability of scrap material

Opportunilies | Threats
The analysis indicates that the sector requires a strategic breakthrough in order to seize
the opportunities and match the competition, The strategic breakthrough is to be aimed at:

1. Enabling economies of scale through specialization

In order to enhance cost effectiveness economies of scale is required, Tn general
the Capital Goods Industry throughout the world is characterized by medium
sized enterprises. The products offered by these firms are highly speciatized and
customized because of the high investments in requisite equipment and specific
knowledge on the products and production process. The high level of
specialization is required to enable economies of scale on the equipment and
work force.

It is recommended for the Capital Goods Industry in Ghana to choose explicitly
for one or more specializations and focus all resources on these products.
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2. Enhancing knowledge dispersion

In order to enhance the efficiency and quality of production to match the
competition a skilled work force is an absolute requisite. Although the industry as
a whole has a strong engineering knowledge base and technical skills as well as
good educational and training facilities, it has not led yet to well trained work
force on the ground.

Consequently it recommended to develop an infrastructure that enables a more
efficient and effective knowledge dispersion.

3. Enabling investiments in requisite equipment

In order to enhance the efficiency and quality of production to match the
competition more investments in equipment is an absolute requisite. Investments
currently not possible because of limited availability of funds and associated high
costs of funding and long peried of release of funds, Cost of funding is related by
the creditworthiness of the fund applicant and the risks of his investment
proposal. Enhancement of the creditworthiness and risk mitigation on the
investments are to reduce the cost of funding.

Consequently it is recommended to enhance the creditworthiness of the fund
applicants and mitigate the investment risks in order to enable more cost efficient
funding of investment.

These challenges justify the establishment of a Technology Centre for Capital Goods and
provide guidance to defining its service offerings, its markets to focus on and its
institutional embedding,.

Opportunities for Service Offerings
The options

The various forms and styles of (S) Service and (T) Technology capacity-building
initiatives that have emerged over the past 20 to 30 years have given rise to a rather
motley conceptual and terminological vocabulary, Similar concepts may have different
names, and the same terth may refer to initiatives with sometimes substantial differences
in format and objectives. However, it is fair to say that many of the new institutional
forms designed to support technology capacity-building are characterized by a specific
physical location and co-operation between public- and private-sector institutions in the
form of actions aimed essentially at building bridges between academia and industry,
promoting innovation in small and medium enterprises (SMEs) and encouraging
investment in technology-based start-up firms.

Brief definitions of some of the most common institutional forms of S and T initiatives
and selected components are given in the following pages.
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Technopoles

Technopoles are relatively new entities that extend over a well-defined geographical area where
scientific and industrial activities are co-lecated, and where axchanges of expertise are greatly
facilitated, owing to the proximity of the various institutions and their willingness to collaborate. Fer
existing firms in new and evolving areas of applied science, technopoles offer an attractive environment,
including ready access to research facilities. Technopeles usually involve urban development and may
extend over a region that includes several cities. They comprise research laboratories for large fims,
universities, research institutes and high-technology enterprises, as well as services for technology
transfer.

Technology parks }

Technolagy parks are similar to technopoles, but with more emphasis on the transfer of techrological
know-how and industrialization. Technology parks tend to have scmewhat casual selection criteria, with
a target clientele that is not always sharply defined. They may include technological and entrepreneurial
tenants as well as service firms, financing institutions and governmental agencies.

Science/research parks and science cities

A park in which scientific R and D activities are predominant, whether in co-operation with research
laboratories at universities or research institutes in the same location or somewhere nearby, is krown
as a “Science Park” or a “Research Park™. When the park extends over a wide geographical area, it may
be called a "Science City".

Innovation centers

Innovation centers, on the other hand, are capacity-building initiatives based on incubation schemes.
Their principal aim is to help new high-technology finms survive their pre-launch, launch and early
operational phases. They may also provide existing small fimns with suggestions on improving their
production processes. Members of an innovation gentre are provided with access to R and D facilities
and equipment from research centers or uriversity laboratories, and are also offered guidance and
assistance in becoming members of local or regional innovation networks. Naturally, firms that are
selected as members of innovation centers tend to have a high-technology focus. Furthermore, owing o
the demanding naturs of the work invalved, younger entrants often enjey priority in terant selection
schemnes. : '

Centers oi excellence

Centers of excellence in science and technology are institutions that aim at demanstrating excellence in
selected fislds, whether in education or R and D, including a streng relationship with industry, They may
specialize in some specific discipline or cover several areas of S and T. They always represent areas of
emphasis that will bring the institutions behind them special distinctiveness owing to their unigueness,
special nature or high guality. They also provide leadership at the national or even international leve!
through research, high-level education programmes or resources in their fields of expertise.
Multidissiplinary feams are quite often involved in these excellence centers, where knowiedge, applied
resgarch and technical assistance are used to strengthen and prerote growth-orianted and technology-
driven businesses. Thase centers generally emphasize distinctive aspects of their output that set them
apart from other institutions in the same field. Almost invariably, they cparate at the forefront of Sand T
with the idea of preducing an irmpact that will result in ground-breaking applications of new technologies.
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Technology incubators

Technology incubators are a special form of business incubators. They focus on new enterprises whose
operations are based on novel technological ideas that are likely to lead to a marketable new product.
They provide common services as well as financial, lega! and business support to these newly formed
enterprises. The incubation process ends after a limited period of time, either with “graduation” of
successfil start-ups that move outside the incubator, or with the termination of incubation arrangements
for one reason or another.

High-technology industrial clusters

This term signifies groups of entities fram various sectors that use relatively large amounts of each
other's praducts and are characteristically based on innovative efforts and/or production linkages. Their
activities relate to firns or sectors that co-operate in the process of diffusing innovations. Linkages
relating to firms or sectors that form value-added production chains constitute another area of cluster
activities.

innovation networks

Innovation netwarks include managers, bankers, veniure capitalists, professors, graduates, scientists,
artists and government emptoyees working on, or toward, innovation-related targets in a variety of
application areas. Of the several types of institutional forms discussed above, innovation networks are
best suited 1o the adoption of virtual status.

Based on these aforementioned concepts the following options for services can be defined
relevant in the context of the envisaged TCCG:

1. Production of specialized capital goods or components

The TCCG could produce capital goods or components of capital goods that are
inefficient for current manufacturers to produce. This would concern capital
goods or compenents of which the production would either require specific
equipment that is too costly for current manufacturers to purchase on their own,
or of which the production would require specific knowledge of the work force
too costly for current manufacturers to acquire in terms of training costs.

2. Training and knowledge transfer
The TCCG could provide training and knowledge transfer services to the
workforce on the ground. It would facilitate knowledge dispersion though
training courses, workshops, and so on,

3. Research and Development
The TCCG could be active in the area of research and development. Research on
and development of new products and business process reengineering, computer
software development, prototyping, and so on.

4, Facilities

The TCCG could provide facilities for various purposes; e.g. manufacturing

ECORYS% Technology Center for Capital Goods ' 3




33.2

ECORYS A
k'

. facilities, design facilities, testing facilities and measuring facilities. Facilities
that would be inefficient for manufacturers to invest in'on their own. It would
imply that TCCG would provide only facilities but that the operators are
responsible for their own work force.

5. Consulting and human resources

As an alternative to training the TCCG could also offer engineering consulting on
a commercial basis. It could also post or second skilled work force employed by
the TCCG at the manufacturer in order for him to access to temporary skilled
labor. The TCCG would be a Center of Excellence in the area of the requisite
knowledge

6. Financing

The TCCG could be supporting and facilitating in fund raising for investments in
requisite equipment or even have the means to provide funds by itself in the form
of grants or loans or to reduce the costs of funding by means of guarantees or
insurances.

7. Marketing and logistics

The TCCG could be providing marketing or logistics services to respectively
stimulate demand by promoting the industry and reduce costs of logistics by
means of central warehousing and coordinated transport.

Evalunation of options

The options for service offerings have been presented to the industry stakeholders at the
Stakeholder Workshop on 2 August 2005 for evaluation in accordance with the defined
criteria as presented in the introduction of this chapter.

The criteria have been weighted by the stakeholders by allocating 100% to the different
criteria. Following the service options have been ranked per criteria on a scale from 1 to 7
in terms of level of agreement. For example, a stakeholder has given the service option #6
Finance the highest score on the criteria #2 Alignments with Industry demand. This
means in his opinion that financing services is most aligned with industry demand. For
the criteria #5 Ease of implementation he has given service option # 6 the lowest score. In
other words, he believes that financing services is most difficult to implement.

The weight and the rankings have resulted in the weighted average per service option.

The outcome of the individual questionnaires indicated that no services were significantly
less preferred than others, as following presented.
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Sarvice Optlons Score
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At the Stakeholder Workshop a group was formed to further elaborate the required
service offerings. The results of their discussion are following presented:

Criteria . . R 4. X . ‘ Weighted

average
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Weight 20% 35% 10% 10% 5% 20% 100%
Service Options Score
1. Production 1.4 2,45 0,4 0,3 0,3 0,6 5,45
2. Training 1,2 1,75 0,4 0,2 0,2 1 4,75
3.R&D 0,4 2,45 0,3 0,1 0.1 0,8 4,15
4. Facilities 0,4 245 0,3 0,2 0,15 1,4 .49
5. Consulting 0,2 0,35 0,1 0,1 0,05 0,2 1
6. Finance 0,4 1,75 0,2 0,4 0,2 1,4 4,35
7. Marketing 0,2 2,45 0,5 0,1 0,1 1,4 4,75

3.3.3 Conclusions _

It can be concluded that the stakeholders are in need for a broad range of services to be
provided by the TCCG with the exception of consulting services. The Feasibility of

'

1

ECORYS % Technclogy Center for Capital Goods 33




34

34.1

ECORYS M
'ﬁ‘

providing such a diversified service offering is to be assessed in the next phase of the
study. :

Opportunities for Market Focus
The options
The second decision to be made is which markets the TCCG should focus on. As _
concluded from the SWOT analysis it is of the utmost importance that economies of scale
or to be achieved through specialization. Consequently the TCCG has to limit its focus to
one or two at the most sub sectors to which it offers it services.
Following the demand analysis of the market research the following sub sectors have
been defined that currently are already significant users of capital goods and which
demand is expected to grow further in the coming vears:
1. Food crops
Cocoa is the main crop accounting for 30-40% of total exports. Other crops
include cassava, cotton, coffee, palm oil and sugar. Ghana produces an average of
12,826,000 tonnes of food crops a year in the 1996-2001 period.
2. Timber

Timber one of the main export products of Ghana, exporting 472,427 cubic
meters of timber in 2002, for the amount of EUR 183.4 million

3. Cotton

Ghana produces 70,000 bales of cotton on a yearly basis, this makes Ghana
worlds 37th cotton producer out of 121 cotton producing countries

4. Food processing
The food processing industry accounts for 13,7% of total manufacturing sector
for food processing and 8,1% for the beverage industry. Together being the .
largest manufacturing sector of Ghana

5. Petroleum refinery
The second largest manufacturing sector in Ghana is the petroleum refinery
sector, representing 19% of the manufacturing sector. Production started in the
early 1990’°s, led by 3 large international companies

6. Textile

The textile industry represents 15% of the manufacturing sector, by producing
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textile, wearing apparel, and leather goods.
7. Construction

Construction is rapidly growing in Ghana. Growth is driven by increasing
infrastructure development

34.2 Evalnation of options
The options for market focus have been presented to the industry stakeholders at the
Stakeholder Workshop on 2 August 2005 for evaluation in accordance with the defined

criteria as presented in the introduction of this chapter.

Upon request by the stakeholders the options were redefined to the following options for
market focus:

1. Agricultural Production
2. Wood Processing

3. Automotive Industry

4. Food Processing

5. Chemical Industry

6. Textile Industry

7. Mining and Construction
8. Machine Tooling

9.

Water and Sanitation

The outcome of the individual questionnaires indicated that no markets were significantly
less preferred than others, as following presented.

Market Focus Score

Apri Wood Autemotive Food Toxile Mining & Machinery Waler &
Procassing construction Sanitation

At the Stakeholder Workshop a group was formed to further elaborate the required
service offerings. The results of their discussion are following presented:
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Ranking

1. Food Processing 9

This is to cut down on post harvest losses
2. Agricultural Production 8

The emphasis is on producing appropriate tools in order to increase productivity
3. Machine Tooling 7

We need the machine capability to be able to produce the machines required for
the industries listed, Accessibility to machines should be critical for our rural
folks to move from subsistence farming to mechanized farming

4. Waste and Sanitation 6
To enable us as a country collect and process our waste products
5. Automotive Industry 5
6. Mining &Construction 4
7. Wood Processing 3
8. Chemical Industry 2
9. Textile Industry 1

34.3 Conclusions

3.5

3.5.1

It can be concluded that the stakeholders prefer the TCCG to have a diversified market
focus. However taken into account that some prioritization is necessary the demand the
TCCG to focus initially on:

1. Food Processing Industry

2. Agricultural Production Industry

3. Machine Tooling

Opportunities for Institutional setting
The options

Next to defining the service offering and the market focus, the third key decision to be
made is how to organize the TCCG. It should be noted that this is not just a start-up
factory, but an institute to facilitate a strategic breakthrough in an-already matured
industry with established institutions and vested interests. The existing infrastructure
cannot be neglected and is to be taken into account upon defining the institutional setting
for the TCCG.

Following the sector analysis of the market research, the following options for embedding
the TCCG in the institutional infrastructure haven been defined:

1. Upgrading of existing institntions

The first option is not to establish a TCCG but to upgrade already existing
institutions enabling them to offer the requisite services for the defined market
focus. This would concern primarily GRATIS and [IR. This would imply the
following industry structure.
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SUPPORT INSTITUTIONS GRATIS IIR
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The Support Institutions would be provided with the necessary means to upgrade

the necessary resources in terms of human resources and equipment to provide
the defined service offering to the heterogeneous group manufacturers and

workshops active in the defined market focus. Public Private Partnerships would

be possible through selling of part of the ownership to private investors.
2. Adding a new institution

It is also possible to position the TCCG in addition to the existing institutions.

Pending on the defined service offering, it is likely that the TCCG is to compete
to a certain extent with the existing institutions. The resulting industry structure is

following presented.

ESUPPORT INSTITUTIONS GRATIS R

=050 Do

= 100000000

Public Private Partnership is possible by either tendering the right to establish a
TCCG through a Design Build Finance and Operate concession, or through
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establishment of a legal entity with public and private shareholders.
3. Merger existing institutions

The third option is to merge the existing institutions and to upgrade and
rebranding the joint institutions as TCCG. A Public Private Partnership would be
possible by allowing a private equity investor. The resulting industry structure is
following presented.

SUPPORT INSTITUTIONS TCCG

MANUFACTURERS

==100,0 Oc

SO o
OOOOO

QOo0o00O0Oo0

4. Cocerdinating body

The fourth option is to position the TCCG as a coordinating body to coordinate
the activities of the support institutions and the support them wit the necessary
means for upgrading their resources. Public Private Partnership would be possible
through private sector participation in the coordinating body. The resulting
industry structure is following presented.

SUPPORT INSTITUTIONS GRATIS IR

MANUFACTURERS

#1000 Oo
O

= 00000000
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5. Restructuring the industry

The most advanced option is a restructuring of the industry through sectored and

geographical clustering. This implies that each region has a cluster of related
industry supported by a sectored and regional TCCG. This options also enables

Public Private Partnership through private sector participation in the TCCG. The
resulting industry structure is following presented.

SUPPORT INSTITUTIONS

MANUPACTURERS
AND WORKEHOPS

UBERE

3.5.2 Evaluation of options

The options for institutional setting have been presented to the industry stakeholders at

GRATIS

IR

TCCG

TCCG

TCCG

é)O
O
Oo

O
O

0O
QO

:g)o
O
O

Oo00000o0

the Stakeholder Workshop on 2 August 2005 for evaluation in accordance with the
defined criteria as presented in the introduction of this chapter.

The outcome of the individual questionnaires indicated that no options for institutional

setting were significantly less preferred than others, as following presented.

ECORYS% Technology Center for Capital Goods

38




tnstitutionat Options Score

35

25

Upgrading Adding Merging Coardingting Restructering

At the Stakeholder Workshop a group was formed to further elaborate the possible
options for institutional settings. The results of their discussion are following presented:

Group III - Institutional focus Options Ranking

1. Adding a new institution
Industry Restructuring
Upgrading of existing institutions
Merging existing institutions
Coordinating

Al
— R W B

The reasons supporting their options are;

o There is the need to develop a green field technology centre that will develop
programmes to facilitate Ghana’s vision. This is because all the existing centres and
facilities cannot fulfil dreams of this vision

« We need a programme committee serving as a Board to give vent to the central
planning which would establish the central board to be made up of:

« GRATIS

« CSIR

» Private Sector

+ Technical Institutions

« Government Representatives

« Donor Representatives

¢  Others

They would establish the uscr requirements e.g. Funding, Electroplating, tooling,
Machining etc

= Stakeholders ‘

«  Government — initiator which may off load shares to the private sector later.
» Industry Financing — Banks like NIB

+ International Financial Services — JFC

«  Private Sector — Producers & Traders
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Conclusions

Although the stakeholders as a whole has a more diverse opinion, it can be concluded that
the most preferred option for institutional setting is to add a new institution in addition to
the existing institutions. The existing institutions as well as other stakeholders are to be
involved in defining and implementing the concept of the TCCG. Upon actual
establishment the TCCG is to be operated as-an independent entity owned by:

»  Government - initiator which may off load shares to the private sector later.

» Industry Financing — Banks like NIB

» International Financial Services — IFC

+  Private Sector — Producers & Traders |
The feasibility of this institutional setting is to be assessed in the next phase of the study.
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Conclusions & Next Steps

Conclusions
Mission Statement for the Technology Centre

The Technology Centre for Capital Goods in Ghana is an independent public private
partnership to support the Capital Goods Industry by offering production facilities and
services, research and development, training services and support in financing, marketing
and logistics on a commercial basis.

Business Strategy

The Technology Centre is to focus initially on the Agriculture and Food Processing
industry as well as the Machine Tooling industry. Its long terms strategy is to serve. all
vital industries of the Ghana Manufacturing Sector.

Next Steps

Feasibility Assessment

The next step will be to assess the feasibility of the aforementioried mission and strategy
of the TCCG. In particular the following issues will be addressed:

=  Assess equipment requirement

+  Assess property requirements; location, site and environment
»  Assess human resource requirement

»  Assess raw materials and supplies requirements

= Estimate investment costs and cost of operations

»  Assess price setting potential

= Assess revenue potential _

. Assess funding options and cost of capital
= Estimate net present value
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422 Implémentation Plan

Assuming feasibility of the defined mission and strategy an implementation plan will be
prepared including:
- Description of the implementation phases
- Proposal for allocation of responsibilities for implementation
- Proposal for procedure to involve the private sector in a transparent and
effective manner
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PROCEEDINGS OF THE STAKEHOLDERS WORKSHOP ON TECHNOLOGY &
INNOVATION CENTRE FOR CAPITAL GOODS (TICCG) - MOTI/UNIDO

VENUE: Council for Scientific and Industrial Research Science and Technology
Policy Research Institute (CSIR/STEPRI)

DATE: August 2, 2005

The workshop started at about 9:40am. In attendance were the Minister of Trade and
Industries Hon. Mr. Alan Kyeremateng; his deputy Hon. Mr. Kofi Osei Ameyaw and the
UNIDO representative to Ghana Mr. A. D. Akba. Mr. P. V. Obeng, Chairman of the
Board of the Technology & Innovation Centre for Capital Goods chaired the workshop.
Sixty two (62) participants from public and private sector attended the workshop. This
includes CSIR — IIR, TCC-KNUST, GRATIS Foundation, Fateco, Denco Foundry,
Ghana Standards Board, Ghana Railways Corporation Ltd, MOTI, MPSD/PSI and
National Board for Small Scale Industries (NBSSI).

In his opening address, Mr. P.V. Obeng urged all participants to help Ghana realize this
dream of a Technology & Innovation Centre for Capital Goods by contributing to the
objectives of the workshop.

Address by the Deputy Minister of Trade and Industry (MOTI):Hon. Mr. Kofi Osei
Ameyaw

The Deputy Minister of Trade and Industry Hon. Mr. Kofi Osei Ameyaw, in his welcome
address informed the house that the Ministry of Trade and Industry is pursuing industrial
growth for the national economy to create employment. The proposed centre is designed
to manufacture machine plant, parts, components and equipment for selected
manufacturing firms such as the agro processing centre.

In December 2004, UNIDO accepted to fund the opportunity and feasibility study for
such a centre. An Advisory Committee was set up and after competitive bidding a
consortium of three consulting firms Ecorys, Bruks and Gibbs emerged as winners and
subsequently commenced work which are to discuss today. UNIDO also opted for a
Steering Committee. :

Address by UNIDO’s Representative to Ghana: Mr. A. D. Akba
In his message to the house, Mr. A. D. Akba informed participants that UNIDO’s
objective 1s to support the objectives of Government. The objective is to help

e {(Contribute to the realization of poverty reduction
e (Contribute towards the creation of a broad and industrial based centre

For this purpose, UNIDO has been working in close collaboration with the Ministry of
Trade and Industry in formulating its programmes with the proposed Technology &
Innovation Centre as an integral part of these programmes. The project has two phases.
The first phase is to conduct a full feasibility study and the second, is to embark upon the
resource mobilization for the implementation of findings of the study.

T
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He continued that the technology centre being set up aims to manufacture the parts and
components to service Capital Goods being imported into Ghana. The envisaged
Technology Centre will among others:

e Support existing and emerging companies to allow them enhance products
through the promotion and transfer of technology.

e Offer professional support services, product engineering, design, assist in usual
technology software and equipment.

Create and strengthen partnership
Explore new markets for new products

He went on to say that at the regional dimension, the centre will be the focal point for
Ghana and its neighbouring countries by tracking technologies. That is, new
technologies involving the private sector for both developed and developing countries,
The development objective is to increase and improve manufacturing companies for the
production of capital Goods and build up industrial partnership in West Africa.

He went on to say that the implementation of phase one has been successful and that the
full feasibility study will be ready for discussion at the end of September 2005. He
observed that the deliberation and discussion at the workshop will be crucial to the
implementation of the technology centre. In line with that, UNIDO has contracted
international experts to assist in selling the project to private and public institutions.
About 60 of such institutions have already been contacted and what is left is for UNIDO
to provide a detailed study for their consideration.

He continued by informing participants that the workshop is supposed to be an interactive
process. The research findings and options should be discussed to serve as inputs for the
feasibility and opportunity study.

He concluded by pledging UNIDO’s support to bring the technology centre to a
successful realization and implementation,

Address by the Minister of Trade and Industry: Hon. Mr. Alan Kyerematen

The Minister of Trade and Industry Hon. Mr, Alan Kyeremateng in his address stated
that, the consultants have proposed a number of strategic options that stakeholders have
to evaluate. He observed that even though a multivariant analytical tool was being used
by the copsultants to prepare these options, stakeholders should feel free to present their
own opinions and options. -

He however cautioned that, in choosing a development option, they should ensure that
the choice made fits into the development paradigm of Government. This is because
which ever strategic option that is chosen will depend on where Government wants to go
as a developing country. The greatest development challenge for Ghana is how to move
from stabilization to growth. The question then is why growth? The answer is that it 1s
only growth that can lead to poverty reduction. Not real or nominal growth but rather
accelerated growth.



He went on to say that with Ghana’s economy growing at 5.8%, the economists believe
that stabilization by itself can induce some growth. However, Ghana needs to move
beyond stabilization which in itself is a necessary condition but not sufficient. The
development experience of other countries points to only one direction which is
industrialization. To achieve development, Ghana needs to develop a new industrial
programme.

He added that, one of the things that underpin industrialization is technology; the
embodied technology being hardware and the non-embodied technology which is
software. The proposed technology centre is the core of embodied technology. He went
on to observe that no country had been able to develop without embodied technology.
Even if they do, such a country has to decide to either buy or make the machinery or
equipment by itself. The two are however not mutually exclusive. They may go
together. '

He went on to say that if the final proposal comes to the argument that Ghana is not
competitive in developing Capital Goods but rather to continue importing, we should
remember not to look at competitive advantage always. As a poor country, if we
concentrate on only competitive advantage then we will end up being poor again. We
have no choice than to do both by developing our own machines. This helps to increase
our employment capacity by making use of the Human Resource Capability. He said we
should remember that Japan and others grew through reverse engineering. Even if we
decide to continue importing the capital goods, Ghana has not got the required foreign
exchange to buy the machines. We therefore need to agree on how to do it, who to do it
and where to do it.

He continued by saying that; the consultants’ criteria may lead to a certain result but they
should put aside the arithmetic and concentrate on the strategic options. He urged all
stakeholders to provide their technical advice to the development of the centre in order to
fit this into Ghana’s development paradigm. He was glad that Ghana is not starting from
scratch because the institutions are already there but they are not enough.

He added that, Ghana needs some additional infrastructure to complement the existing
infrastructure. A lot of what we have does not fit into any strategy. We therefore need a
new centre that pulls along all the other institutions. We need a centre with that
additional capability but not just upgrading of existing institutions.

Ghana he said is looking at the manufacturing of basic tools, machines and equipment,
The question then is what is the capacity required for the Technology centre — medium,
high or low? What level of engineering sophistication the centre should have? What
should the raw material base be i.e. whether there is steel or iron in the system? What
standards i.e. to what extent can the Technology centre establish the standards setting? To
what extent can the centre be a stimulus for the Human Resource capability? What type
of machine type we are proposing? Will it be Agriculture, Mining, Construction or what?
Once these are done, we can then go ahead and propose a good Technology Centre.



He again cautioned stakeholders to concentrate on the basic guidelines and not to spend
time on whether we need a technology centre or not.

Questions in Response to Address.by Honorable Minister of Trade and Industries
Alan Kyeremanten by Participants

When questions were invited from participants, Mr. Robert Woode, a member of the
Steering Committee commented that there is no way Ghana can have a sustainable
industry if we have no machine building capacity. He therefore pleaded with the minister
to do all he can in his power to ensure that the technology centre is realized.

Mr. Acquaah Harrison, advisor in TUET wanted to know if the centre was going to be an
innovation centre or will be producing its own machines. Mr, Lawson (formally of
GRATIS) wanted to know if the centre will dismantle and copy machines that are in the
country and then reproduce new ones.

Dr. George Afeti, the principal of Ho Polytechnic wanted to know the policies that have
been set, to ensure that the market for the local producers of capital Goods is established
and that users accept the local products, in order for Ghana to be competitive with regards
to quality.

In response to the questions, the honorable minister Mr. Alan Kyeremateng mentioned
that design capability of the centre is very important. The proposed centre must have the
capacity to have the platform to design. Without that, the centre will have problems with
manufacturing capacity. The centre should be able to produce some machines and
equipment through the entire value chain in foundry, etc on a commercial base. He
reminded the house that it is not enough to stop at design. Ghana needs to go further by
the same product infrastructure to produce high precision equipment. The level of
existing capacity cannot do high precision. ‘This is not because Ghana lacks the requisite
skills but because the engineering tools are not available. If Ghana is able to do these,
then we can also receive engineering designs from other countries to produce for export.
We can also provide support to existing capital goods centres integrating the existing
institutions through subcentracts.

Mr. Robert Woode added that, with regards to ‘quality, there is no way Ghana cannot
achieve that if we use the required machines needed to produce the precision products.
The minister ended by informing the house that what we need is the need assessment for
the capital goods centre to take off.

Tea Break

An address by Mr. Robert Tandor of the MOTI On MOTI’s Overview on the
Technology and Innovation Centre of capital Geods

Mr. Robert Tandor said The Technology Innovation Centre for Capital Goods is the first
phase of the programmes the MOTI is implementing under the Industrial Reform and
Accelerated Growth Programme. The rural enterprise development programme
envisages one common viable industry which is local base to provide employment.



He added that Ghana is supposed to get a technology training centre that will help
industries with the needed machinery and program. The industry is also expected to:

® Support the establishment of a foundry and machine tool centre to promote capital
Goods.

e Provide infrastructural support and services to local machine tool enterprises.
Introduce standards and quality management in the machine tool industry in the

country.

® Provide academic training for first and second cycle educational institutes.

He went on to say that the basic things the technology centre has to deliver will depend
on Government and donor funding. The project will be a private — public partnership
with support from other agencies, For the project location, land of about 200,000 sq
metres is required. The centre would be located at an area where there is an already
existing foundry; where students can receive training; where there is market distribution
and where there is available manpower. For this, cities being considered are Accra,
Tema, Takoradi and Kumasi.

He continued by saying that with regard to technology transfer, there would be selection,
implementation, adaptation and training. For the source of machinery acquisition a lot of
countries are being considered. Funding will be from Government, bilateral donors and
local banks. The project will be a joint venture programme. The supply units will
include raw materials, foundry, training, utilities, metal works, heat treatment, finishing,
and engineering design centre for precision standards. The ministry will therefore seek
the support of industry and research institutions to give inputs into this concept.

He added that the foundry unit will include melting shop, moulding plants, sound testing
and pattern shop. The tool room will include Computer Numeric Control (CNC) milling
machines, lathe machines, metallurgical laboratory including spectrometer and other
physical testing equipment (either hand or gear test). The purpose of this is to ensure
precision, roughing and straightening. There will also be electromechanical thermal heat
facility (temperature or furnace) to reduce stress in the final product. For the design unit,
the centre will use mobility aid design ideas. He concluded by saying that it is the
concept of the ministry to use either IS standards at the initial stage to produce for
specification.

Presentation by Consultants

Before the presentation on the Market Research, the leader of the Consulting Team
representing Ecorys, Mr. Marcel van den Broek informed the stakeholders that views and
opinions on the technology centre were very important since they will be the
beneficiaries of the centre. They were therefore to assess the strengths and weaknesses of
the options provided, how the technology centre should be structured, what focus it
should take and how the market should be structured and implemented. He concluded by
saying that in doing so, they need to focus on the things that Ghana as a country can do
best and concentrate on that,



Mr. Matthew Armah of Bruks Associates then presented findings of desk research and
market survey conducted. Mr. Marcel van den Broek then presented various strategies
and options for the setting up of the centre. He also further took the participants through a
multicriteria analytical tool to enable them prioritize the various options.

In reaction to that the MCA tool, Mr. Woode said, he thinks not all the criteria identified
in the tool had been looked at yet. It was the responsibility of Government to take the
initiative as a catalyst to drive the industrialization of a capital tool centre.

The Chairman then asked Mr. Marcel van den Broek to put forward the due processes
and allow stakeholders to give their own service offering opinions using groups. After a
long discussion on the various listed options provided, all stakeholders agreed that the
current list on the service and market options be revised because it does not capture the
important issues. Thus the listed options were changed from:

1. Service Options

e Production of non Standardized capital goods
Training

Research and Development Activities
Keeping available process Facilities
Consulting

Financing

Marketing

2. Market Focus Options
Food Crops
Timber

Cotton

Food Processing
Petroleum
Textiles

Construction

To:
1. Service Options
Production of Specialized Capital Goods
 Training and Knowledge Transfer
Research and Development Activities
Service and Facilities
Consulting and Human Resource
Managing Funds
Marketing and Logistics



2. Market Focus Options
Agricultural Production
Wood Processing
Automotive Industry
Food Processing
Chemical Industry
Textile Industry

Mining and Construction
Machine Tooling

Water and Sanitation

Participants were then asked to make the necessary corrections on the multicriteria
analysis questionnaires that had been distributed earlier before answering the questions
which participants did.

Lunch Break

Whilst data on individual opinions were being entered for analysis, participants were
divided into three groups based on the three (3) options (service, market and institutional)
identified by the consultants to deliberate in relationship to other key issues such as the
expectations of public and private sectors. '

After participants returned from their group discussions, the results of the multicriteria
analysis administered to participants individually were discussed. It was found out that
48% of the participants were producers, 19% government and 33% support institutions
and capital goods users. The findings were as follows:

¢  The technology centre should be in Alignment with industry demands.
® All the service options provided was regarded by all as very important.

o All the market focus options were considered by all stakeholders as important and so
the technology centre should concentrate on all the listed sectors of the economy.

®  Again all structures within the institutional options were considered as necessary.

The implication of that as pointed out by Mr. Marcel van den Broek the team leader of
the consulting group was that more investment would be required for this, '

Team leaders of the three groupings were asked to present the conclusions of their
discussions which findings are in the annexure of this report.




Closing of Workshop

The workshop came to an end with a concluding message from the chairman Mr. P. V.
Obeng. He said that the Steering Committee participation will go beyond what had been
done at the workshop. They will take into consideration all the sentiments and then the
outcome will be shared with the stakeholders.

The workshop ended at about 5:25pm.

Compiled by Rita Adwoa Peprah
Bruks Associates (August 4, 2005)
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STAKEHOLDERS WORKSHOP ON TICCG ON AUGUST 2, 2005.
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A. K. Frimpong
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Co. Ltd.
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MEMOT Co. Ltd.
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Past President
AGI
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Ltd.
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Ltd.
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Address
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Accra
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Box M 85,
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022-306127
051- 60296

051- 60298

" 021-686546

024-460-
9533

024-414-
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021-773898

021-773898

021-661394
021-661394
021-661394
021-661394
021-661394
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mokonadu@yahoo.co.uk

051-60137

051-60137
021-662428

021-662428

021-662428
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Agric Machine et¢

~ Advisar in TUET
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Development
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Development
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021-679283
021-686524

021-686555

022-305221

021-886539

022-300509

091-28398
0244791966

021-225405
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Civil Servant

Civil Servant
Government
Official
Engineering
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Government
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Robert Woode
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Shop Ltd.
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Foundation
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Ghana Railways
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Engineering Ltd.
Tema Steel Co.
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Accra
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Takoradi
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024-414-
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020-811-
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' Fabrication
Services



ANNEX - Group Reports

1. Group I — Service Options
» Alignment with Government Objectives ~ 20%
This is due to the fact that the government is seen as a facilitator and therefore
has limited control.
e Alignment with Industry Demands 35%
This is because the industry 'is where the fieldwork is executed and this should
be slightly higher than the government
s Stakecholders Acceptance 10%
¢ Bankability 10%
The banker will assess the economic viability of the project and will assist
only when the project has taken off in order not to lose his investment

e FEase of Implementation 5%
This is very necessary since what should be done must have no hindrances
¢ Sustainability 20%
A project which is not sustainable is not feasible
2, Group II — Market Focus Options Ranking
¢ Food Processing 9
This is to cut down on post harvest losses
s Agricultural Production -8
The emphasis is on preducing appropriate tools in order to increase
productivity
¢ Machine Tooling 7

We need the machine capability to be able to produce the machines required
for the industries listed. Accessibility to machines should be critical for our
rural folks to move from subsistence farming to mechanized farming

e Waste and Sanitation 6

To enable us as a country collect and process our waste products

e Automotive Industry 5
¢ Mining &Construction 4
e  Wood Processing 3
¢ Chemical Industry 2
e Textile Industry |
3. Group Il - Institutional focus Options Ranking
e Adding a new institution 5
¢ Industry Restructuring 4
¢ Upgrading of existing institutions 3
¢ Merging existing institutions 2
¢ Coordinating I

The reasons supporting their options are:



There is the need to develop a green fleld technology centre that will
develop programmes to facilitate Ghana’s vision. This is because all the
existing centres and facilities cannot fulfil dreams of this vision

We need a programme committee serving as a Board to give vent to the
central planning which would establish the central board to be made up of:
GRATIS

CSIR

Private Sector

Technical Institutions

Government Representatives

Donor Representatives

Others

VVVVVVY

* They would establish the user requirements e.g. Funding, Electroplating,

tooling, Machining etc
Stakeholders
# Government — initiator which may off load shares to the private
sector later.
Industry Financing — Banks like NIB
International Financial Services — IFC
Private Sector — Producers & Traders

VVvYv
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Technelogy Centre for Capital Goods

2Rt il Sk,

Program of the Day

8.00 DOpaning
10.00 Prasantation of e Markel Sy Mathew Arman
10.30 ' Tha Opportunity Sludy Marcel van den Brosk

11.00 } Oplions Questionnais

1220 Lunch

13.00 The Cuestionnaire’s Rssulls Marcel van dan Brosk
14.80 Discusson

1530 Conchaions of the Day

16.30 ‘ End of Workshop

'
ECORYS A 2 Sound &nalysis. inspitng ideas
——
r
Cantents
'
[} Qpaning of the Day . LI Qpening of the Day
H Tha Oppartunity and Feaslbillty Study i The Opporiunily and Feasibility Study
] The Markat Research W The Markei Resaarch
N The Opportunity Study Y The Qaporlunity Sidy
v Conclusion of the Day v Conciusion of the Day
3 Sound anatysts, spiring ideas ECORYS A . Sound analysis, inspiring ideas
——
Objactive of the Study
\ Qpening of tha Day = Tha opportunity and feasibility study s to constituta the basic information for tha
govemment's decision making and the preparation of the policy and sirategy
1 The Oppertunity and Feasibliity Study J documants for the: ' of tha Ghal ay Center on Capital
Goods (TGCG).

1] The Marksl Resasrch
" The Dpportunily Study
v Conclusion of the Day

ECORYS e 5 Sound analysis, inspiring ideas
St

*  Inather words:
= What should the TCCG da and why?
= How should the TCCG do that and why?
v When should the TCCG do thit snd why?
= Isthat all taasible?

. Sound analysts, laspiring idoas




The Work Plan of the Study

3
+ atgrogm
3 FWBT tnaman

G
amat iy

hadud wnrh zlan

¢ -
Sound Apalysis, inspirng 1eas

Obiectlve of the Day

= Tojointly salact the
* Service offarings for the TCCG
= Markat Focus for tha TCCS
* Insttutional setting for the TCCG
* Though a mult-criteria &nalysis andAd!scussim

= Taken into account the market research

Econys A, . Sovnd analysis, inspiring ideas

1 Opening of the Day

n The Oppartunity apd Feasibility Study

1] The Market Resssrch

W The Qpportunity Study

v Conclusion of the Jay

ECORYS % ] Soand analysis, inspiring ideas

ECORYS % BRUKS ASSOCATES GIBB .

Manegement, Finance and Narkatng ATVEGE Pri oy iy ity

Market Research on Technology Centre For Capital Goods

[ TR

= For tha purposes of this report Capita’ Goods refer io real products that are used
in the production of other products but ara not incorporatad ints the new product.

Sovnd enalysis, inspiing idaas

§

Limitations Of Trade Statistics

*  Whil Trede slatistics provide a usetul channel for markt ressarch and osesting frade
performance, thay prasent 50me (imitatons;

*  Treoe shalisics 00 nal lufty capture ak ha Fesacions taking place betwsan counirivs, owing
to il wrrork and giing and the non-raparting of (ranaactons.

~  Trade st2bsbcs occazionstly include ra-axports, which ¢an anificiaily inflais the axien of rada,

*  Trade stalishcs refer to the tolal valun of Tanssctions, which may ba vary differsnt frem kocal
walie added.

= Ewen althe lowes! lavel of di

Qoneg . i roducts mxdat within product groups.

12 Sound anaiysis, inspiring ideas




ECOWAS Imports of Machinery and Transport Equipment

WTO Trade destietics.

§ Elrrent Frices

&l

2.000.009,000

Treaw Reporkna Counca]
———

ECOWAS Exports of Machinery and Trangport Equlpment

e BT Prosi ey 157

T
WID e Satimics

(% 1 rant P rieaa)
800,000 000 CLEE=

500,000,000

ECOWAS Imports of Automotive Products

[Trioe Drwouor|impore Treow [Fomaive producis]

WTO Trads Susktics.

790.000.006

200.006.000

i

Conclusions

*  Nigeria and Ghana are sgnificant imporiars &1 Caprial Goods
« Gow d'hvoine is & SOMINan] Sxporer.

*  Higémportani ko nols however thal Cols d'voire's axor parkemance may be dus o
aignificant re-axporta Franca and tha other land-ack Franco-phone couninias,

* (1999-2000) thal compiie data is avaiiabiu, e was over $5.0 bilion p#¢ anvum worth of
kiachinery and Tranapon Equipmant imports inko Wast Afnca [ECOWAS).

= {1999-2000) Ghna impored $0.66 - 1.0 bilion workh of Machinary and Transport Equipmant
iloma.

ECORVS b "
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A summary of the capital goods CEPS import data for Ghana
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CEPS IMPORT STATISTICS GHANA

CIF Imports % of CIF

Hs Code Graupmgs' 2004 Value Total
HS Code 73-82 Basc And Articles of

Basc Metal 306,676,385 T4
HS Codes £3-50 Machinery,

Mechanical, Transport,

Equipment, Et¢ Excluding

Avutomobiles 2.372,276,063 51%
HS Code 87 Vehicle, Automotive

Products 1,976,351,560 42%
Total 4,655,104,008
m A! 1 Sound analysis, inspirtns idaes




Observations

ety unter e HS Codes 73-82 1 zre basicaily Smple articies of base melals ke hibes, -
prings, boits and nuts #ic. thse recorded an aversge growth rate of 56% per sanum.

= Machinery anz Transport Equipment within the HS Cote range 83-90 {sxdluding HS coas 87)
alnD recordad gn Bvaroga Qrowity feos of 56% par annum,

= Aummoiives products (HS Cades 87] howevar recurded a sigrificant rale 79% por annurm.
s high raia maty 1o Gue %0 tha high impors of Lsed vahicles and Cars inio Iha country.

& The overm growth rat for the entira itema in the Capital Goods categones shows s significant
rowth raée of S4%% par annum within the penicd unoer discusson,

+ Detals of the various sub-grous s sre providad in the Ameres.

Sovnd anatysis. inspiring ideas

'ECDIWS$ n

Conclusions

+ Thaes iy & shpificant adf growig demand for importad cagital gaods it Ghana wivch is
Cutently it th fegion of $4.8 bation.

= Two categores abvvb with hightst growth rasks alsd fresent a significent opporwnity for
ting up a Somastc canitel guods ndusiry in Ghana.

+  Impona of Machinery, Mechanical, and Tranapor Equipmant gocount v T Migheat
percantage of 51% of this $4.8 bifkon imparts.

Soiund galysis, inspining ideas
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Profile of Domastic Markst for Capital Goods In Ghana

Mujer Sectors Producr Graup and Services

Food p ing machinery & equi nd furm
implements, Improved cooking stoves, commercial end
domestic utensiis, foundry products

Vehicle repairand | Engine overhauling, auto electical works, vehicle tnterior
Maintenance upholstery, auks body straightening & spraying

Metal working Meial fabrication and plam construction using sheet metals,
angle irons, chennel irons, bars cte.

Sale of engineering | Sheet metals, bars, iren rods, steel sections,
meterials & Hand wols, fosteners, electrie moOtors, pumps ¢ie.
neccessories

Sale of automobile | Used engines and parts, car decorating materials ete

PRIMARY DATA SURVEY Objactives

= Assass tha gap batvean e cumenl kivsl of lechnology evaitabls in Ghana for the production
o capital goocs and desmad hneel &% peroeved fom T vew of

*  Support instik:tions and
v Gowemment.
«  Producars of Capitsi Goods,

= Users of Cupitel Good,

sparc-parts
ECORYS ¢ n Sound snalysis, inspiring ideas ECORYS % F-3 Sound analysis, inspidng ideas
Survey tharefore seuks {o profile: Methodology

*  Machinery and equi t, opersiing anvi and related capaciies.
»  Conatraints undwrlining currant lavel of capacity utilisetion.
= Siratagles identified by respondants to address constraints.

«  Cument adequacy of supior to the capital goods sector way farward.

£CORYS A n
-———‘i,'

Sound analysis, inspiring ideas

= Fitms intefviewnd under this study were selacted based upon previous knowledge
of their activilies;

= Usad the Assaciation of Ghana Industries database and;
v Initial interviawe of identifiad contacts including those from Steering Committan,

= Tha detoils apecific 16 a fim ars not revealed in this paper; <ata and figures are
consolidated to provide an overview of the capital goods situation in Ghang loday.

Sound analysis, lnspiring idess




Sample Slze and Location of Study

SURVEY FINDINGS OF SUPPORT INSTITUTIONS

Users of Capital | Producers of ¢apital | Support [pstitutions . "
Goods Boods 12.5%
Greattr Acera 24 16 5
Region
Wesier Region n 1o 25.0%
. 82.5%
Ashanti Region 12 14 4
Cenyral Region 2
hai 2 P P - -
firong Ahao : ‘ @ Limited Liability & Sole Proprietorship
Total st 4 E ' 0 Government agency
ECORYS % 2 Sound analysis, insgiring idess ECORYS # Pl Sound analysis. inspidny ideas
Purposs of being in Business-Support Inst. Average Ags o ¥ I5a0 Dy Bupport
Bo%

‘.- L. .

Carry qut R0 train middia o offar pducationand  design, buid
frenpowar  fraiplenance, rasearch and maintain

management  technical ang equipment

repair servicas

Sound analysis, insplring idags

Baani 3y 510 "ot 106-mm 2130 yo# Atove 30318

Saund analysis, nspining ideas

Typa of Machinery ;| Equipmant Currertly usad by SUppont instivtions

Suppet lnst. 510 Year investment Visian

[ aow ‘ -

26%
20% |
15%
10% |

ST
7

8% T
0% L -

- ,Bﬁaﬁaﬁff @'“y . ‘;f' & é&.;-
5l f‘if;i?ifﬁzf ‘

ECORYS % ) Ssund analysis, itspiring idsas




Support kst Hajor hottieneeks Idantifed

35%
0%
2%
2%
15% o
10% 1 ’ ]

5%

0% T y :
human financial  highecostdd  lackof  bureaucracy

reseurce constraints  matedals lequisite
equipment

Conclusions

+  Govenmant had atways prayed a key rols in the provision of suppor to indusihes in
couniry which ars in line with the couriries industialisation policy and drive. The role of
QOwmIMeNt {8 vary important Lul care shoukds by takee 10 srsure that, thet role does not
impede the nining of such canires,

+  The prvabs inktibitond have recently hdde mechnery and aquipmant acquisition ¥ provide
BuDpert Barvicss K producers and ukes in the ascior. Thair obiactivas any simitar i those
awnad by ingSibuii Thwary ars reso 9 I & markel demand,

= Thai, designing and prototyping wes not the primary focut of most supon instilusions bui
rather repair and maintenance.

= Thaee it a mimmal use of compeiler assishad design and CoMDUN NLIMSTC CONMTO! SYSIMY N
the production process. Rsspondents idenitified these 2e majr maquinsments fof invesiment.
£CoRYS &, =

= v Sound analysis, inspiring ideas

Conclusions

4 That, bureucracy And ack oF requisile UPgrssed HACHNErY Bnd AqUIDIMIENn! S0 the key i3aUes
regatvely aifecting the delivery of good 807vices. The neasons for s Gl be meplained in various
e
« Mostof e spoort bl o sgencies. Thus, v bo condend

with sigrificant bureaucratic deiays with respact © acquisition of squipment, wxiget sunport end

policias,

This in tum may afwct tha qualiiy of their output.

*  That,in e aniabizhet of such & cantre of axoallencs, the marsgamant siructume socpted nesds kr
s carefisly puntusied to snsurs sustainsbiily of opecations. ’

* That, modem squicment with smphatia on ICT is procued W0 provids more enthenced 2upsan for sny
propossd contm of s1catenve and afy irantial supoort ihal is provided Shoukd be sructunid Such that
il i gaared bowmrda
+ The scopisition of scpsiproent o supnor new rands and developments
= Tha Maintenance and support of ressdnch and developntant functiors of the centrs

FY =

__-—-v’

Sound analysis, inspiring ideas

Users Of Capital Goods

Type of Business Registration and Year of
Incorporation

0% J——r

403 - B Parcontags
i

10% ) ! },_

1828 - 2004 1983 - 2003

Limited Liability Compary, Sola Proprighor

Sound analysis, M3pirdng ideas

SURVEY FINDINGS OF CAPITAL GOODS USERS

freq

Sound anaiysis, inspinng ideas

Age Distribution of Listed Machinery

Age Distribution of Machinery/ Equipment

Currzntly Used by users Frequency  Pereentage
Below 5 yrs 76 13.78%
3. i0yrs &9 30.67%
11-15yrs 21 10.22%
16 - 20 yrs. 20 R.89%
21- 30315 23 1022%
Above 30 yrs 14 6.22%
Totg! 225 100.00%
ECORYS 4 » Sound analysis, Inspiring idess




Capital Goods Users Sources of Equipment

Fs%
30%

25%

15%

10% 1

5% 1

0% -

YIILEASTE S SIS
m » Sount analpsis, nspining xisas

Major defactive parts /components

12%

a%

5%

%

Fi.

0% o A - . o
Pyl Fos 8 2 21§
4 §ef i3 if8 B 3 £ 2 & é
LB TL 583§ § o3 i

—ecoRTsE——— -] Tound EraTy e, WEpATIG woas

How def ] p it of Equip arg Treated Users Views on How To improve the quality of services rendered
by manufacturers of capital goods
0%
60% e L 20, -
50% 15%
0% 10% S . _ -
5% wo s i T
0% —
" wl BN N |

2 . . Useof qualty training prograns  adequaleand  workshopsto  Eprovementin
10% . . .: rateriaks 1o upgrada skiis  modem machinery Upgrade skils o customer

"~ ‘ - —_ peoductivity relationship

Repairs Raconditicning  Throw away - replace with
new ongs

ECORYS 4k = Sound analysis, inspiring ideas mvs% © Sound snalysis, inspiring ideas

84% Plan Investments 5-10 years -Reasons Conclusions

80%

20%
10%
0%

product diversification high obsolancy of
production/incroasa aquipmeant
capacity

A a1 Sound analysts. lspiring idess

zconrs &

+ That, mOst Lkirs of CApital QOGS have, 41 Wikst one pisce of SqLIMANt aourced ad
Tabncaie in Ghana.

+  That, the prefwmed option Ior usars of cagitsl QOoSE it I repair the dafective components snd
parts of thir MAChiowy 0 SQUIRrtwL rai e hian for them to Puslete vew ones.

That ihe qualily of rew matenals usd and level of skl insining of capital goods mandacturerns
o Of Concem (o s/,

4 Thai thana Is & Sesire SMONg4L users of capiili gooda to Incrsiss thalr curmenl capaciien by
mraking Paw Irsaimants 10 sxpand and iversity production.

ECORYS dh, 2 Sound analysis, nspiring ideas
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SURVEY FINDINGS OF CAPITAL GOODS PRODUCERS

Key Areas of Functionality

Year of Commencement 40%
35%
. 30%
2001-2005, 25%
12% . . 1970-1980, 20%
I R R o
10% -
1991-2000,
5% -
31%
1981-1980, 0% g
23% Foundry & Walding & Support Metal other
Patiem Metal Senices  Machining &
Making Faprication Tooling
EConRys % «“ Sownd saalysis. inspinng ideas ECORYS % “ Suund analysis, inspiring idess
Most fraguently listed ey equipment Reascns for currert {evels of capacity utilisation.
Machine type- producers freq percent Egg:
Drilling Machine 36 8% 149, |
Guillotine/Cunting Machine/Hacksaw n 11% 12% 4
Grinding mechine 16 8% 10%
Shaping Machine 14 8% 22 ] e
Electric Welding Set 15 L2 peeg | |: —
Milling Machine is 8% 2 "_D‘ S -
Centre Lathe i0 5% % T
; L - o = w
Sma'll lathe méchme é 4% g 2 g 5 % b E ] % 5 2 g %
Rolling Machine 7 4% =& E X g E 55 2w E "]
o, o a 8 F = N @
Band saw 5 3% ggg &= E§ :ﬂ%g -ET'E E~g
- @ =] = )
=
A %5 Sound analysis, inspining idees A0 Sound analysis. Ipining ideas

-—a——ﬁ!v

————

Which part of their production procass they experianced delays

35%

Idantify major challenges in production.

30% {—

25%

20%

15%

10%

5%

s fiijf:«?"’ oS

ECORYS A, AT Scund analysis, inSpiring idess

e

30%
25%
20%
15%
10% I ]
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Main limitation of support institutions — Producers Penpsctives

Sound analysis, inspiring ldsas

Type of Centra

B Commargialized

| Contre squipped 1o mest nduairy nesds

O lsas bureaucratic

o providing 1raining &nd technical ansiatance|

Ecors & “

Sound analysis. inspiring idoas

Conclusions Producers

= That, mosi capital good producers wank of Tha opinion that thers waa the need In scquine
atpuprment which prbcisec a0 R0 At oRd SMOAUCEn bima

= Thal, majority of prockscens wers not hapgy with thair cuirent leval of capacity utiisation and
QBVE BOMe FEAaN ich B8 Lok of qualily squipmeni and machinery and which lenda to be
YOy WADensive sven I one decides io acquire il from sbmad and finally the high cost of raw
malsnisis .

= Producars wers iso nol happy with the servicas of suBPor mstiubions and blamed i on their
Iack of quality sguipmant and wans of the opinion that ity Neadas 1o sciuin state of a1
squipmant

*  Producers of capitsl goods indicated the nesd o locails sy propcssd canine of axcelence in

Accra or near ha major indusirial sreas. The tool cerine should be struciured commercially in
‘order k anaure thal governmen! interfarences sre redutd if not minimal

ECORYS A &
P ] v’
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[} Cpening of tha Day

il The Qpportunity and Faasibllity Study !

mn Tha Market Resaarch

1" Tha Opportunity Study

<

Canclusion of the Day

Sound analyais, inspiring ideas
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Objective of the Opportunity study

= Todefine the strategic options for the anvisaged Teehnokagy Cantre for Capital
Goods in terms of whare and how o compata.

s Based on an analysis of the sactor and tha market for capilal goods and the
reaulting sirangtha, weskneaias, opporiunitiss and threats.

Sound analysis, nspinng ideas

The Sirengths of the Capital Goods Sector

. Matured industry

2. Nocapacity constratnis

w

. Strong sngineering base and ical gkilis

Y

. Wall astablished support institutes

. Wall davaioped educational faciliies

Sound analysis, inspiring ideas




The Weaknesses of the Capital Goods Sector

1. Lack of economiss of scale

[

. Poot knowledge dispersion

w

. Limited aveilahility ard high costs of funding

4. Inabiiity W racover high costs of raw materials

o

Lack of requisite equipment

b
El

Soond analysis, mspinog ioeas

The Opportunities for the Capital Goods Sector

1. Growing demand in Ghana far cepitat goods
2. Gavernment policy aimed at enforsing the sacior

3. Growing demand in the ECOWAS region for capita! gooda

o

. Availability of scrap materiai

Sound analysis, ingpiring ieas

The Threats for the Capital Goods Sector

1. Increasing competiton of kw-cost producers
2. Increasing compstition of high quality producers

Sound analysis. inspiting ideas

The SWOT Analysis in Summary

Linck qf ecnamies of scale:

Focr inowedon cupeaan

Liemitm] vmin bllky sand righ cosas of funding
MY 15 hbctrl g Cokt. of e meimriols
Lack of raquighs ecpspment

3 S0g angIneErng KNEwHe Lk wnd
o shily

4V DR Sppt neiitdes.

5 Viek developsd sauceocn facies

i Growing demeed in G for 1

2 Goverment poley 2 ing ot e

. GHewing demand 1 the ECCNIAS fagion Kr
Al gty

4 Avelabilly of scrap malmisl

Econys Ay 5
----——-uv
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Tha Key Challenges conseguently for the TCCG

1. Enabfing economies of scale through spacialization

2. Ernhancing knowledge dispersion

3. Enabling invastments in requisits squipment

Sound analysks, inspiring id2as

The Key Questions for the TCCG

= Service Offaring options - What should the TCCG do?

= Market Focus options -> Whers should the TCCG compete?

*  Institutional Setting options -> How should the TCCG be crganised?

Sound analysis, inspiring ideas




The Service Options

1. Production of specializad capital goods or components

~

. Training and knowladge iransfer
3. Resaarch and Developrnent

4. Facilities

©w

. Consulting and human resources

o

. Financing

-

. Markeling and logistics

Sound analyss, inspiring inkss
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The Market Focus Options

1. Agncultura Production
. Wood Procussing

i1
i
E

7. Mining & Construction
8. Machine Tocling '
8. Water & Banitabon

= Sound ansiysis, inspiing ideas

The Institutional Setting Options

. Upgrading of axisting institutions
2. Adding a rew institution
3. Mecger axisting institutions

4. Coordinating Body on top of existing institutions

o

. Industry reatructuring

Sound analysis, nspiring kiees

i

Upgrading of existing institutions

i [T ] [

_— OOO O Oo
O° o

OOOOO O

= [Qo0o000o
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Adding a naw institute

— = ]

— OOO Oo

Yoo
Ooooo O
= 100000000

- I

---ot--—v
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Merger axisting instﬂnﬁon!

= [Co600000]

sconvse.' "
Bn
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Coordinating Body

Scrurkd Anatysis, (ASEIT (ke s

Industry Restructuring

Svund analysis, inspinng ideas

Evaluating the Options through Multi-Criteria Analysis

= Defme Criteria

Waight Criteria

= Rank option par criteria

» Waight X Rank = Scors

The Criteria

1. Aignment with government objectives.
2. Alignment with industry demand

3 Stakenolder socsplance

4. Bankability

5. Ease of implamantation

6. Sustainability
ECORYS A ™ Sound analysis. inspiing idkes ECORYS Ay 2 Sond antatysis, nspiring ideas
okt ==

The MCA Form

The Ranking

= Servicg Offering cotions -> A scale from 110 T {7 ia moat, 1 is least}

= Markat Focus options -> A scala from 1 1o 7 (7 is most, 1 Is least}

= instituional Setting optioms -» A scale from 1 o 5 (5 is most, 1 i3 least)

n Sound analysls, inspiring ideas
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An example Result of the example
WEIGHT w% 2 a0 wx W% %
r [CRTBan X 2 ] 4 8 [ JCameEa i 3] 3 3 3
Sl | »: N z [ ) I L ) 1
Plegi 35 4] 33 1§ Tyeld N I |
3 HIEE 3 ¥ E f L3 ] ] 4
aER i & - EF a ur -i 3 g x H H
Lopmons SERVICE ii. & 3 u "
T [Preducion 3 F] ] N D Lgenons | =
1 Teatnmg oy 6 oy [N IES) 7 h Frosaion] @ LF, T [5] :ﬂ.; L
2= (7) (7 ] o 3 & B Trarang 13 ] 13 —
a__ [Fuckins C o 4 £ F ' HAD 14 ] ) -
L lcuneutmg 2 i F] T 1 b L. ‘%} %h B 4 24 1
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| apaing of the Day '
[ The Opportunily and Fesslbity Study
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