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CURRENCIES, WEIGHTS AND MEASURES, CONVERSIONS
 

CURRENCY EQUIVALENTS (END JUNE, 1985)
 

USA Dollar $1.00 = Emalangeni E1.85
 

Lilangeni 1 = RSA Rand 1
 

(Rand is also legal tender in Swaziland)
 

WEIGHTS AND MEASURES
 

The international system of units (SI) are used throughout this report. Base
 
units for this system are:
 

Metre (M) - unit of length
 
Second (s) - unit of time
 
Kilogram (kg) - unit of mass/weight
 
Ampere (a) - unit of electric current
 
Celsius (c) - unit of temperature
 

Litre (M) - unit of liquid volume
 
Hectare (ha) - unit of space
 

SI UNIT PREFIXES USED ARE AS FOLLOWS
 

Multiples &
 

Submultiples Prefix SI Symbol
 

109 Giga G
 

106 Mega M
 

103 Kilo K
 

10- 3 Milli M
 

CONVERSIONS
 

The following conversions are offered:
 

From old Units Multiply by (approx.) To SI Units
 

Ft2 0.0929 M2
 

Acre 0.4047 ha
 
Mile2 2.590 Km2
 

lb/ft 16.018 kg/M3
 

Ft/s 0.0283 M3 /s
 
gpm 0.0631 L/s
 
Mile 1.609 km
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Ft 

in 

Ton(long) 

Ton(short) 

lb 

hp 

psi 

Mii/h 


Yd 

Bushel 

Gallon 


MOST COMMONLY USED
 

I hectare (ha) 

100 ha. 

1 tonno (t)(MT) 

1 kg 

1 km 

1 metre (m) 


0.3048 
 M
 
25.4 
 mm
 
1.016 
 t,Mg

0.907 
 t,Mg

0.4536 
 kg

0.746 
 kw
 
6.895 
 kPa
 
1.609 
 km/h

0.765 
 M3
 

35.24 
 L
 
3.785 
 L
 

= 2.47 acres
 
= 1 sq. kilometre
 

1
1000 kg 
- 2.2 pounds (ib) 
= 0.62 miles 
= 3.28 feet (ft)
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EXECUTIVE SUMMARY
 

A. 	 Introduction
 

This study has been 
completed
Report which embraces all 
in three Volumes. Volume I is the Main
aspects of the consultant's 
Terms of Reference and
addresses all issues relevant to decisions on the alternative economic 
uses of
water 	from the Komati River Basin in Swaziland. Volume II
the pre-feasibility analysis 	 restricts itself to
of a 3,000-5,000
irrigation project 	 ha smallholder-nuclous 
on the Komati 	 estate
River, one
water. Volume III of the possible uses of that
contains the detailed marketing analysis in support of that
Pro-feasibility 
study. Each 
volume 
contains 
a series 
 of amplifying
detailing annexes. and
 

Volume II 
and Volume 

Volume 	 III contain summaries pertinent
II the findinas and 	 to themselves;
recommendations 	 in
 
Chapter V. 	 are crganized as
In Volume 	 the concluding
III they are presented
volume. 	 as an Executive
This 	 Executive Summary of that
Summary, 
 contains
pertinent to 	 findings and recommendations
this Volume I and the highlights of the two companion volumes.
 

The primary 
 objective

financial/economic 	 of this study was
information 	 to provide hard
to the Government
alternative 	 of Swaziland
uses 	for any regarding
increments

Komati 	 in the availability
River. The two prime 	 of water from the
alternatives given 
such consideration
firming up of water supplies to 	 were the
existing run-of-river uses and the development
of new irrigated agricultural activities.
examined, 	 Other possible water uses have been
as 
have a range of considerations supporting Swaziland's rights
more 	Komati 
water 	and to
the various costs 
of those differing levels 
of water
use. 

B. 	 Main Findings
 

1. 	 A 3,000 - 5,000 ha smallholder-nucleus 
estate
on the Komati 	 irrigation project
in the lowveld 
is economic
management systems 	 providing appropriate
are applied and 
the necessary 	 and
agronomic
financial discipline forthcoming.

project 	 The main characteristics of the
for each of the 
3,000 	ha and
Table 1-1 	 5,000 ha sizes are
and Table 1-2. 	 shown in
The analysis showed
financial 	 good economic
rates 	 and
of return 
for both project size 
alternatives but
the larger (5,000 ha) project yielded better rates of return when
the cost of the Maguga Dam was 
included.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER 

Table I-i Summary Statistics: Base Project (Three IDUs) 
(Consuming 40 MCM) 

Net Irrigated Area 

Nucleus Estate 1,800 ha 
Smallholders 1,200 ha 

Total 3,000 ha 

Investment Costs 

Total (including dam) E71.50 million
 
Of which
 

(Irrigation Development) (E31.50 million
 
(Housing and Utilities) (E 8.36 million
 

Operating Costs
 

Fixed Costs E 0.92 million/annum
 
Direct Operating Costs E 0.82 million/annum
 

Total E 1.74 million/annum
 

Gross Value Added
 

Total Crop Revenues E 8.27 million/annum
 
Of which
 

(Smallholder Revenues) (E 3.02 million/annum)
 
(Foreign Exchange) (E 4.00-5-60 million/annum)
 

Annual Agricultural Production
 

Field Crops Tonnes
 

Maize 2,870
 
Cotton 1,250
 
Tomatoes 8,400
 
Potatoes 14,700
 
Cabbage 14,800
 

Fruit Crops
 

Mangoes 4,410
 
Papayas 9,500
 
Avocadoes 15,200
 
Citrus 15,000
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-1 Summary Statistics: Base Project (continued)
 
(Consumming 40 MCM)
 

Employment Generation
 

Smallholders 600 families
 
Full-time paid farm workers 927
 
Seasonal workers 627
 

Personal Incomes Generated
 

Smallholder families E5,035/annum
 

Paid farm workers El,050/annum
 

Return on Investment
 

Exclusive of Maguga Dam
 

Economic Return 10.02 percent
 

Financial Return 8.62 percent
 

Inclusive of Maguga Dam
 

Economic Return 3.87 percent
 
Financial Return 2.68 percent
 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER 

Table 1-2 Summary Statistics: 5000 Ha Project (Five IDUs) 
(Consuming 63 MCM) 

Net Irrigated Area 

Nucleus Estate 3,000 ha 

Smallholders 2,000 ha 

Total 5,000 ha 

Investment Costs 

Irrigation Development E92.50 million
 
Of which
 

(Irrigation Facilities) (E52.50 millirn)
 
(Housing and Utilities) (E13.93 million)
 

Operating Costs
 

Fixed Costs E 1.53 million/annum
 
Direct Operating Costs E 1.38 million/annum
 

Total E 2.91 million/annum
 

Gross Value Added
 

Total Crop Revenues E13.71 million/annum
 
Of which
 

(Smallholder Revenues) (E 5.03 million/annum)
 

Annual Agricultural Production
 

Field Crops Tonnes
 

Maize 4,970
 
Cotton 2,250
 
Tomatoes 14,600
 
Potatoes 25,200
 
Cabbage 25,400
 

Fruit Crops
 

Mangoes 7,470
 
Papayas 15,250
 
Avocadoes 24,400
 
Citrus 25,000
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-2 
 Summary Statistics: 5000 Ha Project (Five IDUs)(continued)
 
(Consumming 63 MCM)
 

Employment Generation
 

Smallholders 
 1,000 families
 
Full-time paid farm workers 
 1,545
 
Seasonal workers 
 1,045
 

Personal Incomes Generated
 

Smallholder families 
 E5,035/annum
 
Paid farm workers El,O50/annum
 

Return on Investment
 

Exclusive of Maguga Dam
 

Economic Return 
 10.34 percent
 
Financial Return 
 8.75 percent
 

Inclusive of Maguga Dam
 

Economic Return 
 5.74 percent

Financial Return 
 4.32 percent
 

Source: Devres Staff Estimates, August 1985
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2. 	 Financial analysis of 
a 3,000 ha project (40 MCM) also indicates
 
that anticipated Stage 
I dam costs can be covered if appropriate
 
cost recovery processes are implemented. 
 Such cost recoveries can
be encompassed within overall financial 
and economic viability. A

5,000 	ha project (63 MCM) would enhance 
and accelerate such cost
 
recovery systems as 
would 	charging other users of Komati 
water.
 
Such recovery processes would also improve financial/etonomic
 
rates of return.
 

3. 	 In the light of recent expansions of reservoir capacities at SIS
 
there is no need 
to reserve large amounts of post-Maguga water for
 
their "firming up."
 

4. 	 The 
use of water for expanded forestry operatiors appears to be 
at
 
least 	as financially/economically viable as 
 other uses. Swaziland
 
is a world leader is such afforestation activities which would use
 
asFociated resources (SNL 
 land 	 otherwise not productive) to

national advantage. Whether this 
should be a pre- or post-Maguga

Dam consideration will have 
to be 	determined by further study.
 

5. 	 A similar finding applies 
to the use of enhanced Komati water
 
supplies for coal-thermal plants. Data available 
to the study team
 
on this use of 
water are rather weak; thus estimates of possible
water needs for this purpose are 
similarly weak. Nonetheless, such
 
a use has been and is immenseley economic elsewhere 
in the light

of energy alternatives. Thermal power development using domestic
 
supplies 
 of coal has possible import substitution/
 
independence/export earning impacts.
 

6. 	 Swaziland must obtain 
as much water as possible on the Komati
 
River Basin. 
 The analysis has shown Swaziland's right to such
 
water as a matter 
of equity (shares of land available, of future
 
population, 
of MAR, etc); and the ability to use those amounts

economically especially 
for irrigation, forestry 
 and thermal
 
power. Strong economic arguments can be made for amounts of new
 
water ranging from an absolu,e minimum of 112 MCM up to 158 MCM at
 
a dam or dam system cost 
ranging from E39 million to E62 million.

Regardless of dam cost, 
 the economic activities for which the new
 
water is 
used can pay for those costs and still remain financially

viable. The economic demand for new water far exceeds the pcssible
 
future supply.
 

7. 
 These viable water using activities--irrigation, forestry, thermal
 
plants--do not 
really need massive doses of new feasibility work
 
to sell themselves. 
 They 	 would be perfectly acceptable in

principle to international 
public and private sector investment
 
agencies; 
 such candidate investor organizations would then no
 
doubt pursue the requisite studies.
 

8. 	 Such investments require guarantees. 
 It is considered most

unlikely that Swaziland would receive 
external funds for their
 
investments 
without (a) finalizing an international agreement
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regarding apportionment of Komati River water; 
(b) firming up the
legal structure concerning water rights; 
 (c) the organization and
development of 
a proper Basin management system; 
 (d) creation of
an active and broadly-based 
programme of professional/technical
training in 
the fields appropriate to 
irrigation management; and
(e) establishment of 
a properly managed and centralized national
 water planning/development system.
 

9. It is well recognized 
that Swaziland 
is about to face 
an overall
water shortage unless reservoir capacity is expanded. That 
is vry
expensive. The current proposed Komati Basin Irrigation Project is
possibly one 
of the few remaining areas 
in the nation below 50-60m
of lift 
with this 
 area of good irrigable 
soils. Subsequent
projects probably will not 
be so economic, putting still further
 onus on other economic water uses.
 

10. There is a dearth of professionally qualified 
Swaziland nationals
to organize and 
manage new irrigation projects. 
 New efforts,
perforce, in 
the medium 
term and including this 
project, will
require expatriates. 
 The lead time to educate and train the
professionals required by such projects is rather long 
 and
 
expensive.
 

11. The 
absence of 
a Komati Basin water management planning and
control agency could prejudice 
the proper management of water
resources 
and the acquisition of external funding. 
 It is hoped
that steps will be taken 
to remedy this situation by the JPTC.
 

12. An overall 
national water management plan is needed and that need
has been recognized for some 
time. To be avoided, at all costs, is
the all-too-common 
and debilitating problem of 
several disparate
agencies attempting to manage plan and use water resources. 
In far
too many nations one Ministry/Department/Agency is responsible for
delivering 
 water to its users, 
 and an entirely separate
organization is 
charged with end-use applications, certainly 
for
irrigation. Hopefully, an independent water management agency with
vested legal authority will obviate these problems in Swaziland.
 

13. It has 
become clear 
that a 3,000-5,000 
ha Komati Irrigation
Project could become 
a model 
for similar and subsequent projects
elsewhere in 
the country. In addition, 
 with proper planning and
organization, 
 the project could 
serve a wide variety of national
purposes, 
 for example, training of 
 extension w('kers in
smallholder irrigation 
farming. These 
beneficial lir-a;es are

discussed in the report.
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C. 	 Main Recommendations
 

1. 	 Economics and economic feasibility analysis
 

0 
 The detailed economic feasibility of establishing the Komati
 

Irrigation Project should proceed with all possible speed.
 
Most needed are studies of reservoir management,
 
sedimentation and associated hydrology; socioeconomic
 
aspects; soil surveys and land capability and administrative
 
and organisational studies;
 

o 	 Technical, financial, political/administrative and
 

hydrological aspects of exotic afforestation on Swazi Nation
 
Land (SNL) in the Komati Basin should be examined. Basin
 
issues include the impact of any new forestry development
 
on reservoir management and whether or not forestry
 
development in any case is a "pre-dam" consideration. For
 
the post-dam/reservoir phase downstream management should be
 
studied;
 

0 	 The technical, financial and economic feasibility of the use
 
of Komati water for thermal power production for both
 
domestic use and exports should be evaluated;
 

0 	 The technical, financial, hydrological and engineering
 

feasibility of using Maguga Dam and Reservoir for both base
 
load and peaking power should be studied; and
 

0 	 The biological, ecological, hydrological and economic
 
feasibility of a commercial and/or recreational fishery, and
 
aquaculture, in the post-Maguga Reservoir environment should
 
be evaluated.
 

2. 	 Institutional analysis
 

0 	 Swaziland must have an operationally effective Water Master 

Plan as soon as possible. It is understood that the 
development of such a plan is being accelerated; 

0 	 Integrated resource development planning must be organized 

and structured at the Basin level. Whatever its form, such
 
an Authority, or Board, must be operationally independent of
 
the normal financial and administrative fabric of
 
Governmental operations (as must any irrigation project in
 
the Komati Basin). Such projects must be integrated into the
 
wider web of water, and related resource management planning
 
and development practices at the Basin level;
 

0 	 The legal structure must be developed to accomodate the 

dynamics of the increasingly complicated Swaziland water 
development world. The legal environment surrounding water 
rights, water allocations and water obligations appears to 
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be in serious disarray and will 

new likely not stand up
requirements to the
being demanded 
of it by recurring 
water
shortages and new projects. 
Hydrological data bases must be
improved and 
criteria developed

shortages. 

for sharing relative water
International 
 agreements 
 regarding
apportionment must be finalized as 
water
 

soon as possible;

0 Given 
the natural 
economic handicaps under which 
future
irrigation development must operate (e.g. long canals and/or
largc pumping lifts), it 
is essential 
that new
establish projects
the requisite 
 institutional 
 structures
ensuring for
cost recovery. 
 This can 
take numer-ous 
forms but
political/administrative


effective process discipline is implicit
The to any
current pre.-feasibility analysis of
the Komati irrigation Project has attempted 
to provide
guidelines some
in that direction. 
 Fiscal and monetary policies
at the macro level must 
express 
themselves
procedures at the project level. 
in budgetary 

could A senior, working Committeebe struck to examine this issue with respect to thisspecific project; and
 

A directed, 
 organised 
 and integrated 
 programme 
 of
professional development must be started with all deliberate
speed. 
 This is necessary because Swaziland does not have at
this time the 
 technical, 
 professional

expertise and management
to implement 
water management
programmes and irrigation
of the magnitude and 
speed contemplated.
again a central Once
group must give 
these professional 
needs
hard study and prepare a proposal for external funding.
 

3. Research needs
 

0 It is recommended that 
appropriate hydrological 
studies be
undertaken 
to facilitate 
improved water 
use planning in the

future;
 

0 It is clear that that 
there is a 
significant 
volume 
of
smallholder irrigation experience in 
Swaziland
programme, (in the RDA
in Cooperatives, 
 in Farmers Associations, etc.)
that should be studied to 
assist the development
projects. of future
Further, 
 continued 
monitoring 
and measurement
systems 
are needed as an 
integral part of the management of
any new projects featuring smallholders, 
 such as 
the Komati
Irrigation Project;
 

0 Theoretically, new water should be applied
where net economic MJ 
at the margin


returns 
per 
 are greatest.
sophisticated While
data to 
pursue this dictum 
are understandably
absent, the principle is operationally sound. Water "saving"
is 
the heart of that process. 
 Given current 
and definitely
future water shortages--needs 
far greater than 
supplies--it
is incumbent to accelerate efforts 
to permit water "saving",
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namely, accomplishing the same result with less water. As
 

with smallholder farming research, there is a wealth of
 

international experience which should be collected and drawn
 

upon; and
 

Given the growing shortages of easily accessible high
 

capability land, it is necessary for Swaziland to intensify
 
its use of previously irrigated land--yields per irrigated
 

hectare must rise. Research efforts should be directed to
 

determining the optimal level of incremental returns to
 
additional crop water usage. Alternative economic uses for
 
water should be found when returns start declining in a
 

given use. This is the core issue in water allegedly needed
 
for "firming-up" existing irrigated area--that same amount
 
of water used elsewhere would probably achieve much hi-her
 
net economic returns.
 

4. Package for external funding
 

Virtually all the above recommendations require external donor
 

funding and staffing. Presumably some consortium or consultative group could
 
tackle these and the same group may fund the subsequent water development
 
projects. The e is the real danger that approaches to these various necessary
 
efforts will be handled piecemeal; such ad hoc fragmentation is of course the
 
death knell of organised and effective water development planning. Our final
 
suggestion, therefore, is that these recommendations be prepared as an
 
integrated package for submission to candidate donors.
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I. INTRODUCTION
 

A. Study Project History and Background
 

1. Overall historical perspective
 

The recent history of water management effort the
by Swaziland
government has 
focussed on 
three areas. 
 One has been 
a series of activities
towards the evolution of an 
overall water management plan for Swaziland.
umbrella set 
of objectives and policy 
This
 

deliberations would guide the other two
areas. 
Recent work by the U.S. Corps of Engineers was towards this end.
 

The second 
area of focus has been the quest for financially and
economically viable projects in 
agriculture., 
 both estate and smallholder, or
a combination. 
 The effort 

which would 

has been made in these studies to find projects

attract the private sector and 
 international agencies
(bilateral/multilateral). 
 The most recent 
such study was that conducted by
Tate and Lyle on the 
Usutu and Ngwavuma Basins; they identified1 several
projects 
at Big Bend South (4500 ha) as first development stages. Studies
have also been conducted at several sites for hydro-clectric power generation.
 

The third thrust, overlying and permeating the other two as well, has
been the need to bargain with neighbouring countries 
(the Republic of South
Africa (RSA) and Mozambique) over rights to and use 
of water. Swaziland has no
important rivers which rise in Swaziland and delta/estuary in Swaziland. They
either rise in Swaziland and move on 
to one or two neighbours; or they rise in
the RSA, pass through Swaziland, and move on to 
the RSA and/or to Mozambique.

The Komati is an example of this latter.
 

The RSA, 
rather quickly, has been expanding its management control
its water resources. over
Pressures have been exerted on Swaziland, therefore, to
accelerate the bargaining/agreement 
process 
for Swaziland's 
major river
systems. A Joint Permanent Technical Committee (JPTC) has been formed for the
Komati and meets
it regularly. The JPTC 
can and does commission studies to
assi.st 
it with the information 
base needed 
by which it can make decisions
regarding the equity of 
any proposed water sharing 
arrangements and the
sharing 
of costs to firm-up ard/or increase water 
supplies. Mozambique
recently became a member of the JPTC. This present study is 
designed to assist
the Swaziland members of the JPTC 
in that bargaining process with respect to
 
the Komati ri,'er.
 

2. 
 Some underlying economic elements of irrigation development
 

Several major 
economic constraints and issues inhibit the
of ccenomically viable irrigation projects in Swaziland. As 
design
 

an example, and as
indicated above, 
 the most recent and probably the most thorough study of
irrigation potential that
was done 
by Tate and Lyle Consultants on the
 

1 Tate and Lyle Technical 
Services Ltd, Reconnaisance Study Usutu and
Ngwavuma Basins (Bromley, U.K., December, 1982). 
 Main Report and 12
Supplementary Volumes. Henceforth referrea to simply 
as Tate and Lyle.
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and the feasibility
Jsutu/Ngwavuma systems. Irrigable areas were identified, 


)f two "smaller" initial projects was studied in some detail. The initial
 

;chemes at Big Bend South would have cost about E72 millicn and E28 million,
 

-he former including a storage dam. These costs excluded major indirect cost
 

lements such as much of the infrastructure needed, and even various direct
 

:ost such as those of resettlement. Rather "optimistic" assumptions were also
 

iade respecting other costs, and regarding project benefits.
 

Nevertheless, the projects were not economically viable; properly and
 

fully "loaded" on the cost side, their rates of return undoubtedly would have
 

approached zero. Balancing elements to improve the rate of return calculations
 

might have been the inclusion of improved market and farm-gate price data; the
 

introduction of tree crops for sale in export markets (papaya, mango, etc)
 

might also have helped.
 

The basic fact remains, however, that Swaziland's togography inhibits 

low-lift pump irrigation for the most part. Pumping lifts of 70-200 metres 

were involved in the Usutu Big Bend projects. Energy costs literally kill such 

projects. As a rule of thumb in other nations, a lift of over 50 metres 

automatically rules out a project unless there are compelling and balancing 

elements. The Komati River Project now under examination has a 50 metre lift.
 

Only a significant drop in world petroleum prices--perhaps down to 40-50
 

percent of their recent levels--would improve the economics of those projects
 
with more than 50m heads.
 

Bearing this cost reduction Improbability .n mind, this basic fact of 

Swaziland topography would appear to force the analysis of irrigation 

possibilities in several directions. First, much more detailed and 

particularized soil and land capability analyses arc needed in areas where 

lifts need not exceed 50m in the first instance. Second, initial screening of 

candidate areas should emphasise those where canals can be used for gravity 
flow irrigation. In the Komati River Project such a canal, suggested initially 
by the U.S. Army Corps of Engineers, has been ruled out as the distance from 

its diversion to the project site was too great. At a guess, given no more 

than a 50m lift and moving 40-60 MCM/year, a canal over about 20 km in length 

(or less) would not be as viable as on-site pumping from the river. The 

capital costs of such canals per hectare cultivated are so immense that, 

regardless of how productive that land can be made to be, they cannot bear 

that heavy burden. 

But searching for such projects (using fairly short canal systems)
 

should nevertheless continue as real energy costs will no doubt continue to
 

rise over time. As well, moving in favour of canals, the technologies of
 

materials and const-'iction are constantly improving--the difference between
 

the economics of pumping and of using canals constantly lessens.
 

The irrigation project area under consideration in this report thus
 

becomes a rather unique one in Swaziland.
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B. 	 Purpose and Objectives of the Komati Basis Study
 

The basic objective of 
this study project is to provide the GOS with
 
economic and planning materials to support their discussions with the RSA with
 
respect to possible 
future Komati Basin water supplies. The historical
 
background of this Komati Project is at Annex 1. 
The Terms of Reference (TOR)

for this 
Devres .tudy are at Annex 2. They include the following eight
 
objectives:
 

0 	 The pros and cons of cost-sharing with the RSA regarding any 
additional water received; 

0 	 The relationship of water and sharingcost issues to Swaziland
 
national development policy and needs;
 

0 	 The alternate uses of increased water; 

0 	 The study of one of the alternative uses in economic detail, at 
the pro-feasibility level, of an irrigation project using 40-63 
MCM annually; 

o 	 The study in economic detail the possibility of water to be used
 
to firm up existing irrigated estates;
 

0 	 The synthesis of these two prime 
uses in one analysis;
 

0 	 The provision of recommendations as a result of these other
 
appropriate analyses to the Government of 
swaziland regarding
 
their bargaining position with the RSA;
 

0 	 The preparation of the TOR for the more detailed design study for 
the proposed irrigation project, recognising that this analysis is
 
at the pro-feasibility level.
 

C. 	 Structure of the Main Report (Volume I)
 

In the light of these basic objectives, analyses are presented 
to
 
address them. They 
are sequenced approximately as listed at B. above. After

presenting a sketch of the possible alternative uses for enhanced Komati water
 
supplies (Ch.II), Chapter 
 III relates those possible uses, especiallv

irrigation, to the structure and dynamics of the Swaziland economy, 
 and is
 
needs. 
 Chapter IV presents summary financial and economic analyses 
at the
 
pro-feasibility level of the Komati Irrigation Project; 
 the full and detailed
 
analysis is at II.
Volume Chapter, V explores 
the matter of firming up water
 
supplies to the existing irrigated production areas of the lnyoni Yami
 
Swaziland Irrigation Scheme (henceforth called SIS). TOR for the subsequent

design-stage study summarized Chapter and
are in VI; recommendations to
 
government are presented at Chapter VII. Annexes the
supplement main
 
discussions.
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II. ALTERNATIVE USES FOR INCREASED KOMATI WATER
 

A. Introduction
 

This chapter's purpose is to outline the alternative uses to which
 
Swaziland could put any increments in Komati Basin water supplies. For that
 
matter, some water now going to any specific use could also be transferred,
 
although there may be costs involved with such tranfcrs. The discussion is
 
divided into 1 consumptive and 3 non-consumptive uses. Some of the former are
 
of more immediate relevance to this analysis; the latter are highly germane if
 
the project moves ahead.
 

B. Consumptive Uses
 

1. Smallholder-nucleus estate irrigation projects
 

A priority use considered for more water would be for an
 
agricultural production project on the lowvcld in an area of suitable soils
 
and low pumping lifts (less than 50 metres). Ideally, the area would not be
 
too heavily settled, thus minimizing the serious social and economic problems
 
of resettlement. As well, the area should not be so remote as to occasion
 
extra heavy new investment in roads, communications and other social and
 
economic infrastructure. A preliminary "model" of such a project was developed
 
by a major consulting firm in 1983 for a roughly equivalent area at Big Bend
 
on the Usutu River. The Komati Irrigation Project relies upon that model for
 
many of its basic dimensions. It would need to be designed, however, so as to
 
consume different levels of water, namely 40 MCM and 63 MCM, depending cn how
 
much water could be available after negotiations, and how much such water was
 
to cost. The full pre-feasibility analysis of that Komati Irrigation Project
 
is at Volume II with a summary of its financial/economic analysis at Chaptcr
 
IV below.
 

2. Firming up existing schemes
 

A second important candidate use for new Komati water would be its
 
availability in those years in which rainfall and runoff in the watershed are
 
reduced; a series of dams with storage reservoirs could almost guarantee water
 
availability, at least for a larger share of years than in more recent, and
 
drier, times. The cost of using water in this way would be its non-use in some
 
other way; the benefits would include the "saving" of a certain level of
 
yield, at the margin, which would not be lost if the crop continued to have
 
its usual water supply, or very close to it. In the event, this particular
 
possible claim on ne- ' water supplies proved to be less straightforward of
 
resolution than anticipated. Its full analysis is at Chapter VI below.
 

Tate and Lyle, ibid
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3. Expansion of existing private estates
 

Yet another alternative for the use 
of ncw water supplies would be
the expansion of already existing 
agricultural estates. 
 Essentially the
Swaziland Irr-igation Scheme this
(SIS), large producer of sugar (and some
citrus) is the major Swaziland user of Komati water; it would this
enterprises' water supplies would be 
be 


which considered for "firming up" at 2

above. As a private 
estate on private land, there would naturally be many
factors involved in such an expansion. It would be most unlikely, for example,

that the area 
put down to sugar would be expanded given the nature of world
 sugar markets and quotas, 
 etcetera. Further citrus plantations would no doubt

be viable, 
 with much the same net returns as the citrus plantations

contemplated for the smallholder-nucleus estate irrigation project. The study

team was advised, however, that as 
a matter of policy estate expansion was not
 a priorftj at this time. 
 Therefore, no economic
further enquiry was
 
conducted.
 

4. Coal thermal plants
 

It has not 
been possible to acquire reasonably useful data on
plant water consumption. A study is recommended to fill this gap (see section

VII.C.7 below). Data used 
elsewhere in this report are first approximations

only. Subsequent analyses use different 
water consumption rates merely 
to
provide a range of options (from 20,000 M3 /MW to 80,000 M'/MW).
 

5. Forestry
 

a. Background
 

An alternative 
use of Koma-' water would be putting SNL
lands in the watershed down to 
exotic trees for commercial purposes. This is
discussed at some length here as 
there is no other discussion of this sector's
 
use of water elsewhere in this report.
 

Tree planting or, private land has 
been regulated in Swaziland by the
Controlled Tree Planting Act No. 
 7, 1912. 
 A maximum of 15,700 hectares has
been permitted under the Act in the Basin, and all permits have been taken up;

unless further permits were granted, there is no more 
area available on
privace land, even though it is 
 understood that private are
some firms

actively looking for such land. 
 The engineering Consultants who prepared the
JPTC Komati Basin background documents thus show no 
further planting (hence no
further water consumption) by afforestation in Swaziland. No allowance was

made in the veliminary2 water use 
calculations (post-Maguga Dam) for this use
 
of water for Swaziland.
 

It nonetheless could be 
good water husbandry (and economic) policy 
to
 encourage a transfer of land from cane 
to tree-crop production; market
 
conditions would seem to permit.
 

2 Olivier, H. et al, 
Komati River Basin Development, Vol.1, (Johannesburg:

February, 1984). pp.2.22-2.26 and 
their Interim Report on forestry of
 
November 1981.
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Yet, there are 74,640 ha in the 
Komati Basin in Swaziland suitable for
forestry, 
 of which some 62,200 are to
considered 

Only be of very high potential.
25 percent of this 62,200 ha has actually been planted, or 
15,700 ha. The
balance 
of high potential forestry land is thus 
46,500 ha, all
Given well of it SNL.
established 
alternative 
land uses in some 
areas,--cropping
grazing--cIearly not and
all of 
these 46,500 ha 

Selecting 

would be available for forestry.
suitable areas, 
 however, should 
not be too difficult since many
areas probably 
are not used heavily for 
other reasons,
erode, e.g. beginning to
overgrazed, remoteness, steepness. Nor would muc-n 
on pulpmill be needed; depending
or sawmill size, some 
5,000 ha, 10,000 ha or 20,000
suffice. Smaller ha would
areas could support smaller forestry milling facilities. Most
of the Usutu pulp plantations appear 
to be on 
SNL land acquired for thepurpose. The exact 
nature of the 
tenure is 
not known.
 

Using the Olivier et.al. dat:i and ratios,consume some a 10,000 ha project would
13 MCM; a 20,000 ha would consume some 26 %C:41; and a 5,000plot would require only 6,000+ MCM. ha
This wou'd reduce 
the MAR accordingly, and
dam storage capacity 
would be dropped by 8.333 MCM 
and 16.000 
4C, and 4.167
MCM, respectively (what may be 
stored is 64.1 percent of MAR).1
 

The use 
of water for 
 exotic plantations should be
*carefully on economic grounds examined very
but it 

relevant market studies, 

has other obvious attractions. After
the investment and management 
resources needed could
be carried entirely (or nearly) by 
the private sector. 
 In addition,
great deal a very
of land, carefully selected, can 
be used which otherwise makes very
little contribution 
 to Swaziland's development 
and improved
important side benefit is the 
welfare. An


retardation of erosion and thus the siltation of
rivers and reservoirs. There may even 
be a slight improvement in rainfall. Net
foreign exchange earnings would also be high. 
 Economic elements 
are discussed
 
below.
 

All of these economic/social 
impacts and benefits must
to the economic/social benefits lost by the use of water 
then be compared
 

4-17 MCM in this way. That is,
will be lost 
to Maguga Reservoir, depending 
on the afforestation
area. That approximates water use for agriculture of some 200-1150 ha. Without
being in a position to compare 
 these irrigated water uses
sophisticated with more
data, there is a 
strong presumption

etu.is and that the overall economic
benefits to the ure M3
of an 
 of water for afforestation
least as high are at
as those for 
irrigated agriculture. It 
would certainly become
one of 
several most effective ways for 
Swaziland 
to use any increments in
 

water s,,pplies.
 

It is appreciated that extending forestry plantation water 
use could be
 
considered a 
"pre-dam", not a 
"post dam" activity. As well, there are
serious questions regarding 
the 
impact of afforestation 

on on the MAR and
reservoir capabilities and 
regulations. These are 
addressed in report

sections VII.C.8 and VII.C.lO
 

1-6
 

1 

http:VII.C.lO


b. Some quick forestry economics
 

In the 
light of these preliminary observations, an cursory
effort has been 
made to identify the 
i'mpact on the economy of the using of
additional 
Komati water resources for the expansion 
of exotic forestry
plantations. As suggested above, there could perhaps be 5,000 ha, 10,000 ha or
20,000 ha plantations on SNL land 
least suitable for other activities. Data
for the following a2 alyser 
are derived exclusively from the 1983 
Anuiual
 
Statistical Bulletin.
 

The total exotic plantation area in 1983 was 
101,000 ha. That area,
an area very close to 
or


it every year (the figure excludes areas cut off and not
yet replanted), supports 
a logging, sawmilling, pulpmilling, paper-making and
other facilities sector with 
a direct employment of 5,004 persons.
 

That number too changes slightly annually. There arc no doubt many more
jobs occasioned by the 
 industry in transport, etc. 
 Using those data,
nonetheless, that is one 
employee for every 20.18 ha of active plantation.
 

Secondly, the annual 
wage bill calculates out to be, for 
the 5,004
employees, 
a total of E6,983,000, an average of E1,395/person employed (most
of whom were unskilled workers 
earning E800 - E900 annually in 1983; thefigure would 
be higher in 1985). This provides a figure of E69.14 wage bill
 
per hectare under forest.
 

Thirdly, 
 these data may be relattd to 
the export values of the various
wood products, including especially unbleached 
pulp which dominates other
products. Table G.3 in 
the Statistical Bulletin provides 
an export total for
the sector of E56 million plus; Table G.4 provides details by product category
and they summate to some E67 million. These calculations then give:
 

Export values per ha: 
 low value = E564/ha 
high value E663/ha
 

Export values per employee: low value 
 = E11,391 
high value = E13,389 

Export values per unit of wages: low value 
= 8.16:1,00
 
: high value = 9.59:1.00
 

Translating these data 
into a 5,000 ha forestry project, one achieves
 
the following:
 

It is recognized that patches of 
afforestation 
cannot be too 
small and
too separated; road other
and operational 
 costs may then becomc

excessive per hectare or per cunit harvested.
 

Central Statistical Office, Mbabane. Timber Plantation data, Tables F.14
 - F.17; value of domestic exports, 
 Table G.3 and G.4; employment and
 
earnings, K4-K8.
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Employment (5,000 	divided by 20.18 ha) 248 persons
 

Wages/Salaries (5,000 x E69.14) 	 = E347,700 annually. 

Export values: 	 low (5000 x E564) = E2,821,800 annually 
high (5000 x E663) = E3,136,850 annually 

Since this project would consume only some 10 percent of the amount of water
 
as an irrigazion project of the same size, ratios could be worked out per N3
 

or MC4; they could very well favour forestry.
 

In conzlusion, forestry could no doubt provide very solid economic 
returns to land, water and people. The industry is established and working, 
markets are Lncreasing gradually and an increment of 5,000 ha is only some 5 
percent; a 10,000 ha project would add only 10 percent, and a 20,000 ha 
afforestation project only 20 percent; it could be phased over 10 years or 
more. Swaziland is clearly one of th e world's most skilled in afforestation;
 
this would nc doubt expand that role.
 

We will be recommending that a more detailed technical and economic
 
analysis be rade of the forestry possibility, and its impacts on the hydrology
 
of Maguga reservoir.
 

6. Peak power at Maguga Dam
 

As at B.4 above; studies are needed.
 

7. Cther consumptive uses
 

Possible other consumptive uses of additional Komati water would
 
be for the further processing of agricultural products. It is most unlikely,
 
however, that the region's sugar industry will be expanded. The only other
 
processing use could be for sisal/jute/kenaf processing--given the nature of
 
markets for these crops, this is not a very likely development even in the
 
longer run.
 

C. Non-consumptive uses
 

1. Base power at Maguga Dam
 

As at B.6 above; studies needed.
 

Community forest lots have also proven their worth in other parts of the
 

world. They are also highly economic. See J.A. Bleijs, "Forest as a
 
Source for Development and Renewable Energy," Journal of the Royal
 
Swaziland Society of Science and Technology, Vol.4, No. 1, September,
 
1981, p. 29-30.
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2. Fishery/aquaculture
 

The Komati system apparently supported a reasonable fishery prior
to the installation of the existing dams. Work by Olivier et.al. suggests that

further studies could not only identify any impact of new dams, 
 but also the

possibility of enhancing 
the fishery--commercial 
and recreational--with 
the

changed nature 
of the water resource. 
 That is, there could be opportunity for
 
a fishery in the new reservoirs, including Maguga, 
 for both commercial

harvesting and for recreation. 
As well, any new irrigation project, such 
as

the one studied in this 
report, could quite easily incorporate an aquacultural

research activity. Numerous bilateral funding agencies would 
no doubt show
 
keen interest (e.g. Sweden's SIDA and Canada's IDRC).
 

3. Recreation/Tourism
 

Finally, dams 
and reservoirs can 
be turned to advantage as
playgrounds and sports theatres. 
Depending on many factors, 
 obviously, there
 
are fisheries and all 
 manner of boating 
and water sports. Construction
 
activity generally carries with it the 
opening up of new areas by roads and
other facilities. Interfering 'ith 
some of 'iese possibilities of course 
could

be 
the need for fencing protection for health reasons, and a drawdown which

makes it 
awkward for facilities or bruises aesthetics. Maguga Reservoir would

also be close to new tourist hotel development in the Pigg's Peak area.
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III. SWAZILAND DEVELOPMENT OBJECTIVES AND NEEDS,
 
AND ALTERNATE WATER USES
 

A. National Objectives, Needs and Policies
 

1. Introduction
 

The purpose of this section 
is to review very briefly Swaziland's
 
macro-development objectives. This is not 
an "academic" exercise. The
 
assumption is being made that 
a national committment of many millions to
 
development projects in the 
Komati Basin must be consistent with overall
 
development objectives of Government; more strongly, it must help 
to reach
 
those objectives in a highly positive way. Further and 
more detailed
 
discussions of Swaziland's macro-economic environment are 
at Chapter I.A.5 of
 
Volume II.
 

2. Balance of payments and foreign exchange
 

Swaziland generally runs 
a deficit on its balance of payments.

Merchandise imports have exceeded exports annually 
as of 1978 and negative

balances on current account are high. 
 Direct capital investment inflows
 
mitigate this somewhat, especially long-term capital flows to 
Government. Some
 
short-term capital 
inflows further reduce the imbalancts. Changes in foreign
 
reserves and assets are sometimes positive, sometimes negative. 
 The overall
 
effect is negative, however.
 

The imbalance is 
not worsening particularly or dangerously, however, in
 
spite of a growing merchandise trade imbalance. Domestic exports have 
not
 
risen in market prices (E315-322 million over 
1981, 1982 and 1983); thus,

they have fallen in real terms. 
 The value of sugar exports has risen, and of
 
canned fruit; virtually all other export categories have declined in value.
 
Imports, on the other hand, 
have risen steadily, if not remarkably, roughly

maintaining their real levels. 
 The major relative increases have come in the
 
commodity classifications of animals/vegetable oils/fats; machinery 
and
 
transport equipment; and food and 
live animals. Within the last category, the
 
major surges 
in imports have been of unmilled maize, and wheat meals 
and
 
flours, almost entirely from RSA. Cereal prepar~tion3 have also risen, 
as have
 
fresh/frozen vegetables and fruit preparations.
 

It seems clear, therefore, that development policy must encourage

exports, discourage imports, foster 
import substitution activities, and
 
attract external 
investment and other development funds. New water-using and
 
land-using activities, therefore, 
 also must seek to achieve these objectives
 
as a matter of some priority.
 

1 Data in 
this section from Central Bank of Swaziland, Quarterly Review,
 
December 1984.
 

2 More detailed information from Central Statistical Office, 
 Annual
 

Statistical Bulletin, 1983, Tables G.7 and G.8
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3. Population growth and unemployment
 

The recent publication 
of the 1976 Census results apparently
rather shocked many policy-makers. 
 They 	not only indicated a de jure
population 
far greater than anticipated, but, 
 perhaps more importantly, 
a
rather surprising 
net rate of de facto growth of 
some 	3.4 percent. This
provided an 1983 African 
population. of nearly 600,000 persons. 
 Public and
private sector total employment in 1983 was 
nearly 78,000, with another 14,000
on South African mines. 
 That 	gives a paid labour force share 
of total
population of 12.2 percent. 
 Employment losses the
in private sector in the
early 	1980's 
(abouL 3,000) weic noc conpeioated for by slight gains 
in the
public sector (1,700). The major 
drops within Swaziland have been 
 in
manufacturing, 
 mining and agriculture. 
 As well, the number of Swaziland
workers on 
RSA mines was 
 17-20,000 in the mid-1970's; it was down to 1013,000 in the early 1980's, putting even more 	pressure on domestic labour
 
riarkets.
 

Combining the rapid demographic growth 
data 	on the one hand, with a
slumping and dvpressed 
labour market on the other provides discouraging
results. Instead of jobs 
available rising 3-4
by percent annually, some
2,500-3,000 new jobs, just to 
 meet population requirements (let alone put the
currently unemployed back 
to work), total
the number of employment posts
available has been falling. 
 Looking ahead, and assuming a 1983 population of
603,340 persons and percent
a 3.4 
 rate of 
growth, Swaziland will have
1,065,152 people in the 
year 2000. A paid labour force 
share 	of 13.2 percent
would 	mean 
that about 140,600 job places 
will 	be needed even if labour force
participation 
rates 	do not rise over early 1983 levels. That means some 47,600
employment places needed over 1983, or 
2,600 	annually (a figure consistent
with 	the 
range 	posited above of 2,500-3,u00 annually). 
 That 	equates to about
1,500-2,000 ha 
of new irrigation annually, 
 a rather staggering amount 
if all

of these were to 
be employed in irrigated agriculture.
 

4. 	 Food self-sufficiency
 

Agriculture in 
Swaziland, both relatively and many
in ways
absolutely, is 
on the decline or, at best, barely holding its own. 
While 	some
crops 	have expanded in area 
and production the
over laF't decade (e.g. sugar
cane) 	all major 
crops 	have experienced declines 
in per/hectare yields except
oranges. 
 The basic food crop, 
 maize, using 1971/72 as a base of 100,
dropped to 88 in area, 	
has
 

to 26 	in total production; 
and to 30 in yield. Most is
grown 	under rainfed conditions on Swazi Nation Land (SNL); 
 volume 	produced in
1980/81 was 
94,000 MT; in 1981/82 was 52,000 MT; 
 and in 1982/83 was down to
 
30,000 MT.
 

Maize supplies, including those grown on private land, may roughly be

summarized in Table 1-3.
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SWAZILAND: ECONOMIC STUDY FOR POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-3: Maize Production and Imports in Swaziland, 1980-83
 

Source 1980/81 1981/82 1982/83 

Domestic Production (MT) 104,000 60,000 40,000 

Imports (MT) 52,000 57,000 51,000 

Total (MT) 154,000 117,000 91,000 

Total Per Capita (African) kg 277 203 153 

Data in whole maize equivalents.
 

Source: 	 FAO, The Maize Industry in Swaziland (Rome, August, 1984)
 
Vol. 2, p.56
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As imports 
are now assuming an increasing share of what must be a
declining total maize consumption, it behoves new 
projects using scarce land
and water supplies to attempt to contribute to reducing this maize deficit if
economically possible. At 
a per capita annual requirement of 150 kg, in the
 year 2000 Swaziland will need 
some 160,000 tonnes annually; it must produce
another 70,000 
tonnes before it can reduce imports below some 
50,000 tonnes-
that is almost a tripling of current 
1983 production levels. 
 Ne projects,

therefore, caeteris paribus, should address this food supply issue.
 

B. Land and Water Sectoral Objectives
 

1. Optimize Land Resources
 

Like elsewhere, Swaziland's soils range from the unusable 
to the
excellent. Sufficient soil 
analysis and classification has been conducted to
indicate where the highest potential lands are, 
especially in combination with
altitude, rainfall, and other factors basic 
to agricultural productivity. All
other things being equal, these "best" lands 
not only should be developed

first, in 
declining order of capability; 
 they can also stand more intensive
 use. For irrigation purposes, one 
is generally talking of lowveld soils where
class 1 and class 2 soils 
suitable for irrigation are reasonably large shares
 
of the total.
 

For a range of historical reasons, however, large 
segments of these
better soil areas in 
the lowveld have been acquired by private owners who are
legally less bound by Government development requirements, at least until the
 present. With continuous build-ups 
of population and 
 food requirement
pressures, however, 
 it could very well be 
that even private owners may be
required 
to enhance or maintain production at certain prescribed levels.

of the high quality 

Most
 
lowveld land still available for irrigated agriculture is
SNL land. 
 Its release for development is thus subject to the regime of that
structure. Highveld 
and middleveld SNL land 
in the upper reaches of the
watersheds could be used for exotic afforestation as well.
 

The development objectives, nonetheless, must be 
to optimize land use,
regardless 
of its quality or location. Every 25-30 
years the amount of
cultivable land available per 
capita drops by half 
as population doubles.
Given also 
 the loss of. better land to overgrazing and erosion; to
overcultivation; 
 and the like, the proportional drop in per capita good land
available is undoubtedly greater than 
a halving every generation. Thus new

projects must stress 
land productivity.
 

2. Optimize Water Resources
 

An identical philosophy surely 
must apply to the development of
Swaziland's water 
resources. 
 A critical difference of course is that 
water
 resources generally are renewable, at 
least surface water resources resulting
from natural rainfall and runoff--streams and rivers. Since a very large share
 

1 It is recognized that numerous other problems 
beset the "maize"
 

syndrome, including pricing issues.
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of Swaziland's rivers also 
arise in and/or flow through to other countries,
 
the optimization is of total water use, not just Swaziland's use of a share of
 
those waters.
 

As of 1979 some 42,005 ha were irrigated in Swaziland, consuming 629
 
MCM. Water so used was almost equally one-quarter Komnati, one-quarter Mbuluzi,
 
one-quarter Lower Greatfr Usutu, and the balance from six other rivers, mainly

the Upper Great Usutu. The further irrigable potential on these same river
 
systems as of 1980 was thought to be an additional 51,000 ha, using the final
 
492 MCM, with 75 percent of that potential in the lowveld. While these
 
figures need firming up 
in every case, since there are some obvious anomalies,
 
they would suggest nonetheless, that, of the 1,121 MCIM thought to be available
 
annually for irrigation, only 492 MCM are left unused, or some 44 percent. On
 
average as well, the areas remaining, some 51,000 ha, are 55 percent of the
 
total but withoL7 doubt of lower quality, less ideally located, and probably
 
require, again on average, either greater pumping lifts or greater canal
 
costs.
 

Thus, op-imizing water use henceforth is not akin to starting afresh
 
with all of the most suitable land/location/altitude options laid out to
 
choose from. One is now working at the margin with 44 percent of the water for
 
55 percent of the land, or proportionately less water per hectare. The is
onus 

therefore strong for new irrigation projects to be designed for maximum
 
economic effectiveness, "picking 
the eyes" out of the needed companion
 
resources still available.
 

Those primo irrigation uses, in turn, must be balanced against other
 
consumptive uses of that same water, 
 particularly for further afforestation,
 
and for coal thermal plants. An overall water management plan would establish
 
working criteria by which to judge and rank those alternatives on both
 
national, inter-basin and basin levels.
 

C. People Productivity Objectives
 

Implicit in the objectives and targets expressed n the Third and Fourth
 
Development Plans is that of raising the productivity of the average Swaziland
 
producer, certainly those producers in the rural environment. This includes
 
the optimization of the land and water resources used in that process, 
 and
 
aspects of those objectives are discussed at Section B immediately above. But
 
the objective scans as well all of those institutional, servicing, structural,
 
organisational and decision-making systems through which the basic land, water
 
and people resources may be combined for better results. The best land and
 
water resources in the world won't produce one tonne of anything without a
 
continuously effective structure for people to make it happen.
 

Thus, once again, the onus is on the developer who is combining the land
 
and water resources in a "project" to produce something (agricultural
 
products, power, trees, fish) to provide this organisational and
 

Information 
 in this section 
 from U.S. Army Corps of Engineers, 
Swaziland: Water and Related Land Resources - Framework Plan (Omaha-
Department of the Army, 1981), p.I-33 to 1-35. 
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implementation infrastructure. 
Merely to maintain per capita (per farmer, per
worker) productivity, never mind increasing it, 
demands an
infrastructure because 	
ever more effective
the land and 
water 	resources 
being 	used,
are of 	 on average,
lower 	economic qua.ity over 
time. New projects therefore must direct
themselves 
to meeting these "people productivity" objectives.
 

D. 	 Summary and Dynamics
 

1. 	 General
 

No country's prospects, 
 possibilities 
or problems
still. Swaziland 	 ever stand
is no 	exception. Doors close 
in one place; a door or a
window opens up somewhere else. 
 Each basic dynamic

time; 	 issue itself changes over
combinations 
 and 	 inter-relationships 
 create, by
continuously evolving 	 definition, a
matrix of 
both opportunities 
to grasp and problems
avoid or mitigate--those 	 to
 are 
the tasks of the planner and pclicy-maker.
 

2. 	 Core elements/dynamics for the future
 

There seem 
several core 
elements

They are 	 in Swaziland's economic future.
not going to go away. 
 They 	must be allowed for and catered to.
can, 	 They
in some cases, 
be taken advantage of. 
 They 	condition, individually and
especially collectively, in 
an iterative process over time, 
the priorities and
phasings of Swaziland's development policy and activity:
 

a. 
 Rapid 	population 
growth generally,

settled 	 and in more heavily
areas 	in particular through internal migration.
 

b. 	 A concommitant 
growth in 
the available labour force. 
 Under
similar labour market and demographic growth conditions elsewhere, wage labour
force participation rates actually rise, 
 especially
leaving the countryside. 	
for women and for people
Labour force growth, thus, will 
no doubt not fall
below 	3.8-4.1 percent rates for some 
time.
 

c. 
 The pressure 
for paid employment 
in domestic markets 
is
increased through the faltering of the neighbouring RSAeconomy.
will 	continue to have 
That economy


its shorter cycles 
of reduced prosperity
reduced prosperity. and not-so-
It is most unlikely, however, to experience growth rates
in its mining and associated industries which will absorb Swaziland workers
the current at
levels. This is particularly so since the RSA African labour force
growth approximates 
that 	of Swaziland--employment 
in RSA is no longer a
dynamic for Swaziland's growth; 
quite the oppcsite, 
since 	the jobless total in
the RSA now appro3ches 750,000 (Star, August 16, 
1985, 	p.3).
 

d. 	 Combining a., 
 b., 	 and c. above, and unless new 
economic
conditions obtain, a cumulative rise 
in unemployment in Swaziland.
 

e. 
 The depressed conditions in RSA have also meant a decline in
the manufacturing 
sectors 
in that country with 
which 	Swaziland's enterprises
have 
been 	linked. Factory after 
factory has 
closed down 
in Swaziland 
or
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reduced operations because of those slumped RSA economic conditions.
 

Improvement in Swaziland is of course possible in the manufacturing
 

environment over the medium term. But it will be slow.
 

f. Swaziland's land base very gradually has becn declining in 

productivity potential. Hard to identify and measure, this attrition has taken 

the form of overgrazing and overharvesting of natural vegetative cover, 

consequent erosion and siltation of water courses, the gradual demise of 

conservation conLurs and bunding, and the like. On irrigated land, some 

salinization and water table build up have occurred. Gradual as this has been, 
in the light of pressing needs for land into the futur-, the downward 
pressures on quality seem inexorable in the medium term. 

g. With several exceptions only, and perhaps for not very long, 

Swaziland's run-of-river w.ater availability has been over-used, providing even 
greater vulnerabilities in lower ranfall periods. This is partly due to 
excessive RSA abstractions. Indeed, one of the positive dynamics is the need 
to come to terms with Swaziland's neighbours regarding water sharing into the 
future. Each new increment of water available henceforth is going to cost 
increasingly more. 

h. The bulk of the land available for more intensive farming
 
(dryland or irrigation), for new forestry activities, and the like is in SNL.
 
Historically there have been social, political and
 
administrative/legal/jurisdictional difficulties in many instances where new
 
projects/activities alter the more traditional system. Without prejudging in
 

any way, and relying only on recent experiences, there is the presumption that
 
similar instituticnal issues could arise with new development efforts on SNL
 
land (such as irrigation projects). These issues must be faced but certainly
 
their resolution, in the nature of things, is not imminent.
 

i. Finally, looked at another way, the increased population
 
must be fed. For a range of reasons already discussed, a rapidly rising share
 
of the nation's basic food supplies is imported. That puts increasing pressure
 
on external currency reserves, and strains within the Southern Africa Monetary
 
Union.
 

3. 	 Conclusions for irrigated agriculture generally and the Komati
 
project in particular.
 

An integrated synthesis of the foregoing must conclude that:
 

O 	 The GOS should begin its new water/land project development
 

processes as quickly as possible and maintain a very high
 
momentum;
 

The onus must be on developing economically viable projects
 

which attract external capital and which pay for themselves;
 

0 


Direct and indirect employment/income earning opportunities
0 

must receive simultaneous emphasis;
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Detailed economic planning exercises must commence to plan
 

the optimum sequential development of gradually scarcer land
 
and water resources. One critical part of this, but only
 
one, is water management planning; and 

Given its satisfactory financial and eco

Komati River Irrigation Project should 
implemented with all deliberate speed. 

be 

nomic elemen

planned 

ts, 

for 

the 

and 
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IV. SUMMARY FINANCIAL AND ECONOMIC ANALYSIS
 
OF THE KOMATI RIVER IRRIGATION PROJECT
 

A. The Pre-Feasibility Study: Background and Description
 

1. Background
 

This study develops a nucleus estatc--smallholder irrigated
 
farming project in the north-cast corner of the Komati River basin in north
central Swaziland. It is of two sizes, depending upon aszumptions made
 
regarding water availability. The first size, the "base" project, use~s some 40
 
MCM an] is 3,000 ha. The second case consumes some 63 14C'.1
and is for 5,000 ha.
 
In bo:h, 40 percent of the irrigated area is devoted to smallholders and 60
 
percen of nucleus estates. The analytical technique has concentrated on
 
creating one irrigation Development Unit (IDU) of 1,000 ha and then adding
 
these equivalent modules consecutively over time to reach the "base" project
 
of three IDUs; then the larger project of five IDUs.
 

The analysis of the irrigation project is one of the several key
 
elements in support of the Government of Swaziland's position when negotiating
 
with neighbouring states with respect to the future development of 
common
 
water resources. Studies have shown that virtually all of Swaziland's run-of
river water resources are fully utilized or nearly so. While additional
 
upstream releases from the RSA could provide modest increases in Swaziland's
 
water supplies on occasion, though perhaps rather temporary, any subsequential
 
enhancement must come from the increased storage provided by dams and
 
reservoirs. This pre-feasibility analysis concentrates on one use of a
 
possible increasu in Komati River supply, an irrigation scheme utilizing water
 
provided by the proposed Maguga Dam.
 

It is important to note in this connection, however, that even if
 
negotiations with the RSA--funding/costing decisions, design studies,
 
tendering processes, dam construction, etc--were expedited fully as of mid
1985, it would still be nearly a decade, nonetheless, before agricultural and
 
other benefits could materialise on any scale. To even think about costs,
 
prices, crop/product suitabilities, market windows, etcetera for a point -that
 
far in the future does seem rather unreal.
 

The consulting, team, perforce, thus concentrated in this study on
 
establishing a well documented process and its framework, indicating
 
methodologies and analytical steps in detail. This will permit subsequent and
 
more timely analyses to be effected in due course with some ease; it will be a
 
matter of updating, not one of starting all over again.
 

2. Description
 

The base 3,000 ha project consists of the phased installation of
 
three Irrigation Development Units (IDUs) each containing a total of 1,000 ha.
 
Each IDU is divided into a nucleus farm and individual smallholder farms. A
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water 	allocation is to 
be provided from the construction of the Maguga Dam on

the Komati River. The project is located along the North Bank of the Komati
River imTediately to the west of Bordergate and across the river from the SIS
 
estates.
 

Each IDU is a self-contained farming enterprise consisting 
of the
 
following features:
 

Net cropped area is 600 ha 
to the nucleus farm and 400 ha to 
the
 
smallholder;
 

o 	 Establishment of 200 smallholdcr farms of 2 ha each;
 

0 	 Construction of pumping stations on the Komati River to supply
 
flows to the units;
 

o 	 Installation of buried pcrmanent mainlines with balancing

reservoir to provide irrigation water on demand 
to the infield
 
portable overhcad irrigation systems;
 

o 	 Establishment of a 130 unit village 
to house the permanent labour 
staff with required utilities and social amenities; 

0 Establishment of a management housing compound consisting of 20
 
units with required utilities;
 

0 Establishment of the necessary shop, 
 warehouse, office, and crop
 
processing facilities;
 

0 
 Provision for extension counselling, input supply, and other basic
 
services to smallholder;
 

o 	 Establishment of cropping systems, emphasising tree crops;
 

o 	 Establishment of a nursery to supply both the smallholders and the
 
nucleus estate with fruit tree planting material and 
to conduct
 
research in due course;
 

0 Establishment 
of an effective management and organisational
 

structure.
 

The sequencing of IDUs is designed to optimise contractor and management

resources. Some production and 
nursery establishments on the first IDU can
 
occur prior to dam water becoming available by modest run-of-river pumping.

Full output levels on the first 
IDU are reached at project year 7; for three

IDUs 	at PY 15, and for IDUs
five at PY 23. By the 	 are
time 3 or 4 IDUs

established it is entirely likely that an 
 umbrella project management
 
structure will be required.
 

Inyoni Yami Swaziland Irrigation Scheme; usually referred to 
as SIS.
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B. Project Costs and Revenues (Benefits)
 

Detailed cost and revenue data are provided at Volume II, Chapter II.C.
 

They were developed for both the 3000 ha base project and the larger 5000 ha
 

project possibility, using the 1000 ha IDU module and streaming then over
 
time. Dam capital costs and 0 and M were furnished by Olivier ct. al; on-site
 
capital costs, including building, machinery, etc as well as the irrigation 
delivery system, were based on Tate and Lyle assumptions, or current estimates 
derived from the private engineering sector. Without including the dam, 
capital costs are E9,950/ha, or ElO,500/ha with field equipment costs. Adding 
the dam costs (E40m plus 0 + t,)brings the total E23,800/ha. Housing costs 
weigh very hevily in these calculations. Without the dam, a 5000 ha project 
would cost E52.5 million; of which nearly E14 million are housing and 
utilities. We have been very conservative in these cost estimates. 

Ovcrhena and operating costs were calculated in detail. Over half of 
these are salaries and wages of permanent project personnel 
(E275,000/year/IDU). i.aterials and services account for the balance.
 
Resettlement costs were also included--E6.44 million for a 3000 ha project;
 
E8.16 million for the 5000 ha project (900 families, nearly 1200 families).
 

Revenues from crop sales were calculated "farm gate," with a loss
 
element allowed for. For the 3-IDU project, such revenues reach E8.28 million
 
at full development, over E3 million from smallholders. Gross value added on
 
the 5000 ha project are E13.7 million. The values include, however, the shares
 
of output thought to be consumed by the smallholders.
 

Government revenues are identified from three sources: "irrigator",
 
charges, increased tax earnings and an enhanced share of SACU earnings.
 
Detailed calculations were effected to assess what charges would be required
 
per hectare to pay for the E40 million dam cost and its 0 and M in the event
 
the GOS decided to pay for the dam in this way. For the base project, these
 
would come of E330/ha, dropping estate net returns to E2590/ha and smallholder
 
income to E4325. For the 5000 ha project, the charge drops to E300/ha. Annex 6
 
to Volume II provides other cost recovery options. Tax earnings would come to
 
E126,000/annum since most married men in the project would be exempt; it is
 
also assuned that the project authority would be exempt--it probably could
 
afford to pay Company tax, however. Import duty enhancement, paid on capital
 
goods over the establishment period, were calculated as nearly E4 million and
 
were added back in to the benefit stream in the economic analysis.
 

C. Financial and Economic Analysis
 

Table i-1 and 1-2 summarize the essential features of the basic project
 
and of the 5000 ha project. Tables 1-4 and I-5 provide the highlights of the
 
financial analysis of both projects. Table 1-6 and 1-7 are the results of the
 
economic analysis. By and large these rates of return are satisfactory. If the
 
range of cost recovery options is added to the net benefit streams (shown in
 
detail in Volume II' then the projects become very viable indeed. Generally
 
speaking also, financial and economic rates of return are slightly better on
 
the larger project; this is due almost entirely to the spreading out the fixed
 
cost of the dam over a larger area.
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Without an effective cost recovery programme, lowever, these irrigation

projects, by themselves, cannot assume the full cost and remain 
viable. We
 
have built into the financial/cost structure of the project, however, a number
 
of costs which could also be added back onto the net 
revenue stream; these
 
would bring the financial and economic 
rates of return, with dam cost
 
included, up to 
satisfe.tory levels. Such fiscal/monetary policy options are
 
discussed at Annex 6 to Volume II, 
 as is the option of spreading the charges
 
over all water users, current and probable future. Under that circumstance,
 
assessing charges/M' of water used, the new irrigation schemes are punished
 
less severely.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-4 Economic Rate of Return Summary of Three IDUs
 

Economic Analysis
 
(Exclusive of Maguga Dam)
 

Base Analysis 


Sensitivities
 
Exclusive of Housing 

and Resettlement Costs
 

Zero Shadow Wage 


Reduced Cropping
 
Intensity 


Economic Analysis
 
(Inclusive of Maguga Dam)
 

Base Analysis 


Sensitivities
 
Exclusive of Housing 

and Settlement Costs
 

Zero Shadow Wage 


Inclusive of Irrigator
 

Charges 


Reduced Cropping
 
Intensity 


Economic Internal Rate of Return
 

Base Case 10% Increase 10% Increase
 
in Costs in Revenues
 

10.2 8.57 11.41
 

14.83 13.0 16.54
 

11.60 10.14 13.00
 

5.03 3.62 6.33
 

3.87 2.66 5.03
 

5.47 4.17 6.72
 

5.18 3.99 6.34
 

3.87 2.8 5.03
 

-0.11 -0.41 1.08
 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLF USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-5 : Economic Rates of Return Summary of Five IDUs
 

Base Case 


Economic Analysis 
(Exclusive of Maguga Dam) 

Base Analysis 10.34 

Sensitivities 
Exclusive of Housing 
and Resettlement Costs 

14.83 

Zero Shadow Wage 11.97 

Reduced Cropping Intensity 5.09 

Economic Analysis 
(Inclusive of Maguga Dam) 

Base Analysis 5.74 

Sensitivities 
Exclusive of Housing 
and Resettlement Costs 7.73 

Zero Shadow Wage 7.14 

Inclusive of Irrigator 

Charges 5.14 

Reduced Cropping Intensity 1.38 

Source: Devres Staff Estimates, August 1985
 

10% Increase 

in Costs 

10% Increase 

in Revenues 

8.89 

13.08 

10.51 

4.67 

11.75 

16.54 

13.40 

6.42 

4.50 6.95 

6.38 

5.90 

4.63 

0.06 

9.04 

8.34 

6.95 

2.60 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-6 : Financial Rates of Return Summary of Three IDUs
 

Financial Internal Rate of Return
 

(%) 
Base Case 10% Increase 10% Increase
 

in Costs in Revenues
 

Financial Analysis
 
(Exclusive of Maguga Dam)
 

Base Analysis 8.62 7.3 9.9
 

Sensitivities
 
Exclusive of Housing 13.13 11.58 14.7
 
and Resettlement Costs
 

Reduced Cropping
 
Intensity 4.2 2.9 5.4
 

Financial Analysis
 
(Inclusive of Maguga Dam)
 

Base Analysis 2.68 1.55 3.78
 

Sensitivities
 
Exclusive of Housing 4.19 2.99 5.37
 
and Settlement Costs
 

Inclusive of Irrigator
 
Charges 3.98 3.00 4.96
 

Reduced Cropping
 
Intensity -1.0 -2.2 0.2
 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: 
 ECONOMIC STUDY OF POSSI3LE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-7 Financial Rates of Return Summary of Five IDUE
 

Base Case 10 Increase 10% Increz 
in Costs in Revent 

Financial Analysis 
(Exclusive of Maguga Dam) 

Base Analysis 8.75 7.41 10.08 

Sensitivities 
Exclusive of Housing 13.00 11.41 14.59 
and Resettlement Costs 

Reduced Cropping 
Intensity 3.96 2.60 5.26 

Financial Analysis 
(Inclusive of Maguga Dam) 

Base Analysis 4.32 3.14 5.50 

Sensitivities 
Exclusive of Housing 6.21 4.94 7.50 
and Settlement Costs 

Inclusive of Irrigator
Charges 5.95 4.61 6.70 

Reduced Cropping
Intensity 0.02 -0.11 1.45 

Source: Devres Staff Estimates, August 1985
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V. THE ECONOMIC ANALYSIS OF SIS FIRMING UP
 

A. Background and Recent Issues
 

1. Historical
 

The historical Swaziland 
concern with the use 
of Komati River
 
water 
has given high priority to .he needs of the SIS's 
estates. Those
 
sugar/citrus operations irrigate 
some 11,900 ha (1983) with Komati water. Most
 
of this is sugar cane, although some 557 ha of citrus are grown, plus smaller
 
areas of maize and winter vegetables. 
Of the total effective irrigated area,

however, only 
2,813 ha are in the Komati watershed; the balance are in the

basin 
 of the Black Mbuluzi River. Water is moved 
 by a
 
weir/canal/pump/reservir 
system from one basin to 
 another. Significant

volumes of Komati water are thus iost to 
the Komati Basin as runoff, canal
 
losses and drainage to the Mbuluzi.
 

Areas planted at SIS gradually expanded as 
sugar export quota limits and

reasonably ample water supplies permitted over 
the late 1960's and 1970's. So
 
too was the use of Komati water by the RSA 
both upstream and downstream of

Swaziland. When 
the lower flow (drought) period of 1981-83 hit, the over
commitments and over-extensions were very clear to 
all. One way to make water
 
demand more consistent with run-of-river supplies is course
of to reduce
 
waste. But the areas irrigated could also be reduced! 
 The cost of doing that
 
would be considerably less than building dams 
to "firm-up" supplies to these
 
overly extended areas! 
 Such a course would not provide for greater future
 
water needs, however.
 

Meanwhile, according to 
Legal Notice 51, Swaziland is requiyed to
 
release 
at least 1.27 cumecs at the eastern border (below SIS weir). This
 
then constrains diversions 
at the SIS weir which cannot go beyond that
 
specific level. Meanwhile as well, greatly increased use has been 
made of
 
Komati water both upstream and downstream of Swaziland in the RSA. 
 The former
 
has concentrated heavily on forestry and industrial 
use (coal thermal plants);

downstream has 
witnessed rather non-regulated irrigation development spurred
 
on by expanding domestic 
(RSA) sugar needs, the availability of virtually free
 

1 All data from Olivier et al, Basin Development, Vol. 1, Tables 2.4 and
 
3.9. Runoff could be 
as high as 108 MCM annually with canal losses of
 
some 18 MCM (Ibid, p.3.1.7; p. 3 .10 and Table 3.A.2).
 

2 There is no equivalent 
for RSA to guarantee 
a minimum amount entering

Swaziland at the 
western border. Presumably such an agreement would be
 
part of an understanding 
to build Maguga Dam and otherwise share the
 
Komati system. 
 The more workable solution perhaps is the incorporation
 
in any agreement between Swaziland and the RSA 
of agreed-upon water use
 
controls within each country which are compatible with one another.
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water, and a tax allowanSe system which permits large pump investments to be
 

written off in one year. Had all water entitlements been taken up, there
 

would have been an even more severe shortage in 1983.
 

This entire inter-related process thus has led SIS management to request
 

Government, and thence the JPTC, to keep their firming up needs in mind when 

negotiating the uses to which net additions to water supplies should be 

allocated. 

2. Reported economic impacts of shortages
 

In writing up the Terms of Reference for this current study,
 
therefore, this issue naturally was to be examined, and was given economic
 

expression:
 

"It is expected that if action is not taken Swaziland could
 
experience a shortfall in mean need of at least 45 MCIM by
 

1990, and at a frequency of one year in five. The shortage
 
could be much greater in any given year, in fact it could
 
exceed 70 MCM. With such declining flows and hazards, it is
 
estimated that SIS would have to reduce its area under
 
irrigation by at least 3,000 ha. Since SIS is a sugar
 
producing scheme, this reduction would result in a serious
 
loss of foreign exchange as well as jobs. In 1984 prices, a
 

reduction of 3,000 ha would have meant a revenue loss of E12,7
 
million and 385 jo s, a considerate loss for a country the
 
size of Swaziland."
 

No research studies, apparently, were used as sources for these figures.
 

A figure of 49 MCM was specified as the SIS "firming-up" water requirement
 
(see discussion at 6. below).
 

3. Water shortage indexes
 

Partly in pursuit of a further and mo.'e precise delineation of
 
these water shortages, several engineering/hydrological studies were conducted
 
to that end. Several consultants over the last several years have worked on
 
the calculation of such shortage indexes, but different assumptions have
 
resulted in confusion regarding the shortage index at SIS.
 

1 J.E. Harrison and W.E. Kaissier, Final Report Dealing with the Economic
 

Benefits to be Anticipated as a Result of Constructing the First Two
 
Proposed Dams for the Komati River Basin Developn.ent (Johannesburg:
 
Olivier et al, December, 1983) Henceforth Harrison
 

2 USAID, Terms of Refercnce (TOR) for a Feasibility Study of an Irrigation
 

Project in the Komati Basin, Mbabane, 1985, Section 2.2.D2, last para.
 
Last sentence, word should no doubt read "considerable".
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Without burdening this discussion with undue technical detail, it is
 
worth 	discussing these indexes and their differences, since they are supposed
 
to show the degree to which SIS requires firming-up water. The shortage index
 
formula is agreed upon. One consulting firm (Fourie et.al.) states that the
 
shortage index at SIS is about 0.35, and that, according to the US Army Corps
 
of Engineers, a shortage index 
of about 0.-5 on an unregulated river is
 
acceptable elsewhere on an unregulated river. Since these results both
are 

essentially correct, though reflecting differences in approach, then it
 
becomes truly difficult to assess actual shortages. Shortages elsewherc in the
 
basin 	are grea er than 4. Yates, on the other hand, calculated the shortage
 
index 	as 0.68. These differences are discussed at B.3 below.
 

4. 	 Water "lost" from the Komati to the Mbuluzi 

On the water applied to SIS lands, a certain percentage is lost as 
canal leakages, drainage and water applied in excess of crop water 
requirements. About 11 percent of the Kornati water applied to the large areas 
of SIS in the Mbuluzi watersned is returned as runoff to the 1,1buluzi river, 
some 126 MC01 annually. While runoff is 
expected, there has been a questioning
 
of whether or not SIS is, in fact, applying too much water to its cane and
 
thus "wasting" Komati water, since 
that 126 MICM is returning to the Mbuluzi
 
system, not to the Komati system for reuse downstream. That amount of water
 
would irrigate a good deal of new 
land in the Komati Basin. The argument is
 
fueled, of course, by 
the fact that SIS is not yet paying for the Komati
 
water, so why not treat it as 
a "free" input? Quite aside from the losses of
 
Komati water to the Mbuluzi 
svste'm, of course, is the matter of "excessive"
 
watering; to the extent SI is "overwatering" (if at all), then firming-up
 
water requirements (if any) naturally less.
 

5. 	 SIS system divorced from Kemati Basin management
 

The Commonwealth Development Corporation 
(CDC) began the project
 
as a private enterprise, and was duly granted water 
rights by the Swaziland
 
Government. Historically, SIS management has operated their diversion weir,
 
canals, pumps and reservoir independently. Recently, however, there are
 
several new developments. One is the JPTC, 
 interest in controlling and
 
managing the entire Komati system, altering drastically the historic run-of
river situation with dams and reservoirs. As the primary single user of Komati
 
water in Swaziland, now and probably in the future, 
 there 	is the strong
 

Shortage Index = ,,(watershortage during year)' 100
 

1 (water demand during year) x n
 

Where 	n = Number of years of record
 

2 	 USACOE Framework Plan, pp. N134-14.
 

3 	 T. Yates, IYSIS: Water Resources for Mhlume Water (London: Binnie and
 
Partners, January 1984). Yates posits different demands, 
 however, and
 
allows for both daily flow variations and a larger canal.
 

1-28
 



be integrated into the

presumption that the SIS water management system must 


process, especially if its firming-up needs (if

overall context/regulation 


are to be catered to by the working rules of the Maguga reservoir.
any) 


6. The 49 MCM
 

source of the
A detective cum sleuthing operation of finding the 

results. The water resource/
firming-up figure of 49 MCM did have positive 


the Olivier et al and the Dcvres study team
hydrologist officials of the GOS, 


at a agreed of the and proposed future
arrived mutually listing current 


allocation of ?*omati water as shown in Table I-8.
 

allocation of 49 MCIM for SIS firming-up, nor
As can be seen, there is no 


any room for a further 49 MCM unless it were assigned from a combination of
 

Swaziland's 4C MCM for now requirements and the surplus 36 IMCM, 16 MCM.l of 

which is alrea:y understood to belong to Swaziland. SIS is an existing water 

demand. Therefore, after the Maguga Dam construction SIS will be assured of 

receiving its demand, but the imporved assurance cannot be converted to a 

specific volume of water which will be for the sole use of SIS. 

7. SIS weir measurements
 

package of efforts at 	 -. SIS
 

"problem" and SIS's needs, more hydrological work and assessment were effected
 

on river flows at the SIS diversion weir. Komati river water is in fact
 

legally appor:ioncd to individual licencees by their share of flows as
 

measured at that weir. The proportion of Komati NSF (Normal September Flows)
 

is specified in Legal Notice No. 	 51 of 1981, promulgated under the Water Act
 

of 1267.
 

As part of this overall 	 clarifying he 


Some difficulties were also encountered here, in that the NSF shares
 

specified in the Act appear to be based on a flow of 362 cusecs while in fact
 

the flows are only some 161 cusecs. These new research efforts by the Water
 

Resources Branch were also attempting, at this study team's request, to find
 

sufficient run-of-river water to begin irrigation at the project site prior to
 

the availability of 14aguga Dam water, if only for some field crops and nursery
 

establishment. The water is there.
 

B. Results of Studies and Investigations
 

1. General
 

Given these inter-related issues 	and problems, the studies and
 

not all of which are necessarily
analyses have provided a series of results, 


final or satisfactory. They will be addressed in this section in the order in
 

which they appear above, and they represent, on balance, a qualitative step
 

ahead in the Basin's usable information base.
 

1-29
 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-8: Current and Future Allocation of Komati Water
 

MCM/Annum
 

Yield of 	Maguga Dam (System at 80% Assurance) 569.01
 

Existing 	Water Demands:
 

Komati
 

Swaziland 186.0
 

RRSADS 147.7
 

Nkomazi 20.6
 
14swati 0.8
 

RRSAUS 6.5
 

Lomati 
RRSAUS 5.9 
Nkomazi 4.5 
RRSADS 53.1 
Swaziland 6.1 431.2 

137.8
 

New Water Requirements:
 

Reserve for primary demands 	 22
 
RSA 40
 
Swaziland 40
 

Surplus (unallocated reserve) 36 138.0
 

1 7 18 
Source: 	 Olivier et al, Basin Development, Part 1, pp. - and
 

JPTC, Proposals, pp.13-14
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2. Reported economic impacts of shortages
 

a. Introduction
 

Whatever data seemed relevant were examined to attempt to
 

assess the actual impact on SIS of drought/drier period paying particular
 

attention of course to 1981-83. As well as project-level materials available
 

on per hectare yields and values, documentation was examined on national-level
 
sugar and citrus yields and values during the same period (SIS being a major
 

but not sole producer of sugar and a minor producer of citrus). In addition, a
 

Consultant study is available which assessed the 1983 drought impact on
 

smaller farmers in the RSA downstream of Swaziland on the Komati. (Harrison...
 

op.cit) Though conditions there arc slightly different, and the level of
 
assurance against which drops in yield were assessed was 94 percent, the study
 

nonetheless provided useful analogies.
 

b. National level crop yields, citrus and sugar
 

The two main crops grown at SIS, as already indicated, are
 

sugar cane and citrus. The latter is a small share of national production; the
 

former approximates 35-40 percent of national output. A dedicated effort was
 

made to assess the overall impact of drought on Swaziland's sugar and citrus
 
production generally. The purpose was to identify, at least in a very
 

preliminary way, any overall national trends or movement over the 1970's and
 

early 1980's especially of course in 1981-1983.
 

Citrus production and export data and price data at several levels were
 

sought. Sugar data are complicated further by cane production/sucrose/farm
 

gate (mill) yields and prices; the problem of some holdover stocks; and the
 

complicating factors of quotas and STABEX, the EEC's Export Stabilization
 

Fund. Without belabouring the point, virtually all date/information series,
 

when examined, turned out to be "dust" and non-usable in any rigorous way;
 

interelated factors such as product quality and monsoons made it quite
 

impossible to establish any sorts of identities or correlations.
 

c. SIS crop yields: citrus and sugar
 

More to the point, however, a serious effort was made to 

obtain water consumption/yield/farm gate prices from the three main SIS estate 
components. Responses were received from two estates in time to be included in 
this analysis. in spite of the considerable work and record-searching, more 

ambitious plans to relate field-edge Komati water use to tons of cane/citrus 
exported to monetary values of those items was not really possible. There are 
just too many other variables affecting the relationships e.g. small sized 

citrus fruit not favoured on export markets; exhange rate fluctuations; 
rainfall fluctuations, and cyclone damage in 1984. Shortage indexes only
 

become meaningful when a drop of, say, 300mm or 500mm not applied to a crop
 
can be related to some definite and measured decrease in cane or sucrose
 

yields (and vice-versa).
 

Four observations do emerge from analysis of data provided by the two 
estates which are of relevance to future inquiry:
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a. A rather large percentage of land which has been invested
 
with irrigation facilities is taken out of cultivation because (primarily) of
 
salinization--these (apparently) contain the least well drained soils. The
 
percentage of soils so abandoned reached its height on one estate over 1978
1981--9.9 percent to 10 percent. Reclamation costs at that rate surely add
 
measurably to overall investment costs per tonne of cane.
 

b. There appear to be some rather perverse relationships
 
between cane yields and rainfall. Both estates produce cane. Averaging annual
 
yield per hectare of cane cut in five-year intervals provides the results
 
shown in Table 1-9.
 

It is recognized that within any one estate there will be a range of
 
factors influencing yields, rainfall being only one of them. Changing
 
management skills and production policies; changing percentage of better and
 
not-so-good irrigable land; changing water volumes available in the Komati and
 
the reservoir; etcetera. !zany of these dynamics in fact would tend to run in
 
opposite directions e.g. improved management skills enhancing yields, and a
 
rising percentage of poorer soils depressing average estate yields.
 

Nonetheless, instead of a possible and gradual increase in yields just
 
the opposite appears to have happened on both estates. Overall yields appear
 
to have risen, and peaked in the late 1960's. They have dropped markedly since
 
that time. Averages over the last 15 years on Estate A are only three-quarters
 
of those of the 1966-1970 period; for Estate B they are only 85 percent. Not 
only is the relative drop in yield very much less on Estate B, their average 
yields over the period consistently exceed those of Estate A by a very wide 
margin. The 5-year averages also mask striking year-to-year yield changes. 
Estate A's lowest and highest annual yields were 82.77 MT and 126.62 MT; B's 
were 96.65 MT and 157.49 MT. 

Yield records were then related to rainfall records--the actual total 
water applied to the cro was not provided by either estate. Using rainfall 
data provided in Yates, particular periods of both low rainfall and high 
rainfall were identified, as were trends relative to that period (ascendent 
rainfall curve, descendent curve). Cane yields were also separated out for 
those same periods. The results of this correlation are shown in Table I-10. 

T. Yates, Water Resources, Figure 4.5
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-9: Comparative Five-Year Average Sugarcane
 

Yields on Two Estates
 

Average Yield
 
(t/ha)
 

Estate A Estate B
Average for 


1961-1965 119.29 n.a. a
 
127.58 134.07
1966-1970 

89.01 118.85
1971-1975 

99.14 111.88
1975-1980 


1981-1985 
 95.82 111.0
 

a Four years only
 

Source: Devrcs Staff Estimates, August 1985
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c 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Tabe I-10: Correlation Between Rainfall and
 
Sugarcane Yields in Two Estates
 

Rainfall Status
 

Period Estate A Estate B Rainfall Position on Curve
 

a
1964-1966 109.64 n.a. ve y low barely ascendent
 
a


96.72 126.94 vcry low sharply descendentd
1968-1971 

114.60 very highb sharply ascendent e
 1974-1979 96.68 


1980-1982 97.60 113.84 still high sharply descendent
 

a 50-60% below mean annual average
 
b 50-60% above mean annual average
 

still above (20-30%) mean annual average
 
1971 began to rise again
 

sharply ascendent 1974-1978; 1979 falling again.
 

Source: Devres Staff Estimates, August 1985
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rainfall with a brief. timc lag,

It is recognized that MAR correlates to 


can
and that irrigation water
water supplies,
and therefore run-of-river 


substitute for natural rainfall. The reader is 
also reminded that this inquiry
 

What emerges from the
 reasons for "firming up" water. 
began with a search for 

that yields are highest in periods of lowest
 

above calculations is cane 

and lowest in periods of highest


rainfall (and thus run-of-river supplies), 

does not appear relevant in this
curve
rainfall. The direction 	of the rainfall 


is the role of the SIS
 
What clearly could be relevant, however,


analysis. 

storage reservoir.
 

was conducted for sucrose
 
c. 	 A similar correlation exercise 


follows:
contcnt/ratnfall relationships. These percentages 

vary 	as 


Average Percentage
 
Sucrose content
 

Low rainfall periods
 

13.85
(1) 1964-1966 

13.57
(2) 1968-1971 


High rainfall periods
 

13.17
(1) 1974.-1979 

13.47
(2) 1980-1982 


support the well recognized proposition that
 
These calculations thus tend to 


the relationship
the cane." What we wanted to find out was 
"dryness sweetens 

on the other, the
 

between these changing contents, on the one hand; and, 

is the presumption, utterly


number of mms. applied to the crop. 	 There 

, or per Lilangeni
 

unproven, that one achieves a greater sucrose 	tonnage 
per M3
 

, at reduced levels of water application; 	it appears 
to be
 

spent to get that M
3
 

good economics to underwater.
 

d. 	 Finally, an equivalent exercise was conducted on citrus.
 
above, the


periods and other definitions as with sugar cane,
Using the same 

following results:
 

Cartons Exported
 

(Per Hectare) Position on Curve
Period 

(Long run average
 

= 100.0) 

Low Rainfall Periods
 

descendent
(1) 	 1964-1966 133 

descendent
(2) 	 1968-1971 105 


10 5a descendent
(3) 1983-1984 
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High Rainfall Peri.ods
 

ascendent
 
(1) 1974-1979b 97 


ascendent
 
(2) 1980-1982 94 


a drought year of 1983-1984 was highest yield ever 
achieved
 

(index of 118) except for 1970 when 
the index was 121.
 

b Yates (op. cit., Table 5.4) shows 1977 and 1979 as very high
 

observed water demand years; 
yet they have the highest rainf-ll
 

also.
 

very clearly, that reduced rainfall
 
Once again the results indicate, 	 higher
yields
produce higher and 


(and thus run-of-river supplies) periods 
not known is the role of
 

lower yields. What is 

rainfall periods result in 


irrigation water and storage. 
Any conclusions clearly must 

depend on that.
 

is clear at least without
 
that nothing
seems clear
In conclusion it 	 There is a
 

at Chapter VI.B.2.c.
suggested
those are 


reasonable body of evidence 
here, however, that suggests that "drought is good
 

for you."
 

in RSA downstream of Swaziland
 

further studies; 


d. 	 Consultant analysis 


a recent study
mentioned
to this section

The introduction 	 in the RSA


of the 1983 drought
the impact 

...) which assessed
(Harrison 	 was examined carefully to see if any
 

The report
Swaziland. 	 the
downstream of 	 The following are 

useful for this analysis. 


economic results could be 


salient findings pertinent 
to this SIS "firming-up" analysis:
 

1970's
 
area irrigated occurred during the 


a. Ovcrextension of 	 year
tax laws permit one 

on pumping, because 


no regulations
as there were 


write off of pump costs and 
there is no charge for water.
 

b. No regulation on pumping allows 
heavy wastage and thus heavy
 

losses, especially along the 
Komati.
 

High cane prices have not stimulated 
water economies.
 

c. 


of heavy rainfall years during

"The preponderance
d. Thus ... 


the 1980's had unfortunately 
obscured from
 

much of the 1970's and early into 
in the virtually unplanned and
 

dangers inherent 

most peoples' minds the 	 of a poor
occurance


of
development irrigation farming. The 	
has
uncontrolled 	 one in 1982/83
worse
even
1981/82 followed by an 


rainfall year in but unfortunately
 
of
illustrated the potential dangers 

of the present situation, 


generally speaking, resulted 
in a sounder and more acceptable 

use 


has not, 

scarce asset." (pp.2-3).


a relatively 

of the
-n in land prices in spite


an inflat _
 
e. There has been 


drought due to continuing expansion 
of sugar quotas.
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f. Sugar yields 
are well below average due to poor management
far more than 
the water shortage 
 ... "Incorrect application of water isprobably the main 
reason for lower than 
optimum yields being 
obtained...
 
(p.8). 

g. Nonetheless, 
 sugar coped with the drought much better than
 
other crops.
 

h. It was estimated that, overall, 
the net loss in gross income
on the Komati was about one-half, input values 
were reduced by one quarter,
(though still a higher value than 
the reduced gross impact), so there 
was a
"loss" on current account of some 
26 percent or so. 
Looked at another way, the
difference between the 
"no water shortage" condition and 1932/83 
was about

R1340/ha, and less per hectare cropped 
since the cropping intensity is about
 
120.
 

i. The multiplier of this 
loss on the community is quite severe
in terms 
of lost jobs and incomes, and 
in lost tax revenues to Governmt.
 

j. Based on their 
loss calculations, 
 it was estimated that
Phase I woulddams "save" 13.8 percent of that area's gross farm income andabout 9 percent of the net (with dams there will be notice of shortages and 
less "up front" spending).
 

It had been this Devres Consultant's intention to 
utilize these findings
to guide suitably adjusted analyses 
of SIS possible losses under the oneyear-in-five rule post-Maguga reservoir. It 
seems clear, however, that such an
analysis ir irrelevant since SIS 
is now in a position to adjust to that
situation. 
 In any case, perhaps as importantly, 
 we were not provided with
 
clear evidence overall of such crop losses.
 

3. Shortage indexes and their relevance
 

Section A.3 above posited 
the dilemma of 
two sets of results from
essentially identical data 
sources and methods. How to interpret this? Most of
all, 
 how good are the basic hydrological data used? 
Numerous factors must be
considered when evaluating the 
significance of 
shortage index estimates from
 
these data sources:
 

1. All of the shortage index figures 
are calculated from the 
same or
 
very similar base data;
 

2. All results are calculated using the 
same equations;
 

3. When similar data are 
put into the equations, similar answers
 
should emerge; and
 

4. The shortage index 
and other methods used to measure water
 
shortages in the Olivier et.al. 
 report cannot "... 
 be expected to

give more than 
the crudest indication of the economic effects of
 
water shortage." (Yates, para.l.1)
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In summary, all the quoted shortage index estimates are essentially
 
correct, and they should not be relied upon heavily. Yates calculated the
 
index at SIS as 0.39 when using the Olivier et al assumptions, functionally
 
identical to their estimate of 0.35. Therefore, there is error neither in the
 
method nor the input data used by each Consultant.
 

The differences seem to be based upon the following considerations.
 
Olivier et.al. used water demands as provided by SIS from their abstraction
 
records (see Olivier et al Vol. 2 of 5, pp.4.48-4-49). Their water demands and
 
analysis arc for the period 1921-1973 only and used monthly runoffs not
 
adjusted for daily flow variations. Yates, on the other hand, appears to have
 
incorporated a revised water demand assessment; has used a larger area of
 
irrigation; has made corrections to modify runoff data to account for daily
 
flow variations; has worked with a larger main canal; and has used a date
 
series up through the 1983 drought.
 

Yates concluded that the cause of the difference between the Olivier
 
et.al. shortage index of 0.35 and his shortage index of 0.68 is the use by
 
Olivier et.al. of constant monthly evaporation rates. The evaporation rates
 
used by Olivier et al for each month were the same from year to year, which is
 
not necessarily realistic. Yates and SIS management maintain, however, that
 
high evapotranspiration, crop demands, and low flows are all likely to
 
coincide during a year of low rainfall. Because the Yates approach attempts to
 
model the "real" world more closely, presumably his shortage index of 0.68
 
could be more accurate.
 

Unfortunately, however, the fragile nature of the available climate and
 
river discharge data probably do not justify such sophisticated approaches.
 
Al o, a conflict exists in the use and interpretation of this
 
application/evaporation issue. Ideal growing conditions require maximization
 
of evaeotranspiration to move water and nutrients through the plant. Farmers
 
typically will apply as much water as the plant and soil can accept,
 
especially when the water is "free". Evapotranspiration is greatest during dry
 
years.
 

This leads to the apparent contradiction that droughts are good for
 
farmer. This is at least true as long as dams are able to supply water,
 
because evapotranspiration, and therefore demands and yields, is highest
 
during the low flow years. Cane yields may fall, but sucrose percentages rise.
 
The financial loss is not proportional to dry cane volume loss--see the
 
sucrose analysis at B.2.c. above. The word "may" is emphasised since it was
 
shown above that cane and sucrose yields appear highest when water is in
 
shortest supply.
 

The Yates approach maximises yields during drought years. Concerned with
 
ensuring the yield of Maguga Dam over long periods, Olivier et.al. consider
 
that yields should decrease during drought years (1 year in 5 post-Maguga).
 
The discrepancy in farm management strategies which results from different
 
statements of shortage indexes is largely a dam operation and management
 
problem which can only be evaluated more fully with post-dam experience. Thus,
 
the apparent discrepancy in shortage index results cannot be resolved at this
 
time.
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The concept of water for "firming-up" SIS therefore may be misleading on
these technical grounds. 
 The shortage indexes 
of 0.35
is not short of and 0.68 show that SIS
water when compared 
with downstream
indexes of 4.0 and users where shortage
greater are 
commo 
 Olivicr
annual shortage at SIS to 
et.al. calculate the mean
be 3.6 x 10 
 m, which
mean annual demand. SIS 
is only two percent of the
does have 
some years
nonetheless. From of significant shortage,
Yates (Table 9.3) SIS 
experienced 
an average
shortage of 43 percent during the 1982/83 water year. 

monthly
 

The bald fact, however, as suggested above, 
 is that without the
dam the shortage index (however measured) will become larger as 
an unavoidable
consequence of development. The post-Maguga shortage index of 0.96 from Yates
does 
not consider 
that under the stepped-draft rule of operation,
Maguga shortage indexes the postwill 
not continue 
to increase
development as a functionon the Komati. of new
If the post--:.Maguga shortage index
stable, is relatively
dcailed study of the historic shortage indexof Maguga to quantify the benefit
zo SIS 
 is thus rather pointless:

resulting from the future shortage indexes
continued development and appropriation of Komati
are Basin water
of relevance, however, to future water planning.
 

It may be worth repeating in 
this context, therefore, the
stepped-draft rule of operation of Maguga 
nature of the
Reservoir.
dams at Driekoppies and Maguga have been calculated in 

Yields from the Stage I
 
two ways, depending on
whether the dams are operated to give constant or stepped yields. The constant
draft rule assumes 
that the dams 
are operated 
to yield a constant 
vo une year
after year. Constant draft operation of the dams would yield 168 x 10 
 3
M from
Driekoppies, and 282 x 10 
 m' from Maguga.
 

Stepped 
draft operation 
of the dams means that for
years of the project life the 80 percent of the
dams are operated 
at a higher yield 
than is
available under constant draft operation, and at
of the years. The reservoirs 
a lower yield from 20 percent
are managed so 
that in the years of lower yields,
the lower draft is 70 percent of the upper draft. 
years, Stated another way,
the yield is in all
at least equal to 
the lower draft,
of five, but in four years out
a much greater volume of water is 
available.
 

Under the s~epped-draft operation,

would be 196 x 10 

the upper gtepped-drafts of the dams
m from Driekoppies, and 366

dams x 10 mi from Maguga. When the
are operated to augment the unregulated gunoff which will occur below the
dams, the combined system yield is 
569 x 10 
m' (119 x 10
constant draft for at m' more than the
 
which is 

least four years out of five). It is this 569 x i06 j
m
used for the proposed draft water distributior at section I.F. 
above.
 
Other implications 
of the constant
rules, draft and stepped-draft
apart from yields, are operating
that the constant-draft operation is relatively
expensive per 
unit of water, but 
of course
shortage. Stepped-draft operation icsults 

provides a lower probability of
 
in more water, therefore
cost per unit of water, but shortages will 

a lower
 
mean that only 70 percent of the 

occur during some years. Shortages
 
the upper draft will be available.
Basin Development Plan Figure 5 of
(Olivier et.al, 
 op.cit Volume
simulated comparison of these 1 of 1) shows a
two 
draft rules,-plus a third option called a
partially controlled upper draft rule.
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The simulation is based on available rainfall and runoff records for the
 
period 1921 to 1979. The drafts shown there are rates in cubic metres per
 
second, not volumes as presented above. When operated under the constant
 
rules, the draft from Maguga Dam is 8.95M'/sec. When operated under the
 
stepped-draft rule, the upper stepped draft (available on average for four
 
years 	out of five) rises to ll.6M/sec. The lower stepped draft (available on
 
average one yeir in five) is 70 percent of the upper draft, or 8.47 %3 /sec.
 
The upper partially controlled draft is 14.44 M3 /sec. When operated under,
 
this rule, the dam supplies a large volume of water during many years, but
 
during years of drought, the dam is dry and water yield drops to levels
 
dependent on the flow of water in the river. The stepped draft operating rule
 
has been selected for planning purposes.
 

There 	 have been recommendations that Swaziland press for an agreement 
with RSA regarding releases across the western border on the Komati of 5.15 
M/sec. In return, Swaziland would agree to release 1.5 ,.'/sec. at the 
eastern border. I Some agreement on cross border flows would appear to be 
essential to ensure that any dam in Swaziland would continue to receive an 
assured flow at an agreed level even if dams are eventually built upstream at 
Boekenhoutrand or Hoogenoog. Present agreements require Swaziland to release 
only 1.27 cumecs to RSA downstream from Swaziland, but RSA upstream has no
 
obligation to release water to S'qaziland. As suggested earlier, however, it
 
would seem best to this ConsuLtant that an agreement be made between the
 
countries regarding total new additions to this system plus run-of-river
 
flows. Each country then has X MCM guaranteed to do with as it pleases. Those
 
national maximums upstream of the SIS Weir would, by definition, permit
 
certain downstream flows.
 

4. 	 Water "lost" to the Mbuluzi
 

There seems little to comment on this issue. The SIS production
 
system is well- and long-established. The only recommendation would of course
 
be to economise in the use of water and reduce, as possible, runoff and
 
seepage losses. A charge for water used may be of relevance to achieving this
 
objective.
 

5. 	 Incorporating the SIS System into the Overall
 
Komati Basin Management Process
 

Now and into the future the water needs of the SIS operation will
 
loom large in any planning and regulation of Komati Basin water supplies. It
 
is imminently logical that the entire SIS operation--weir, canals, pumps,
 
reservoir, etc.--come under the control of a Basin Authority (or whomever will
 
operate the dam/reservoir systems). Legally enforceable responsibilities,
 
understandings, and rights would need to be established.
 

This flow of 1.5 M3 /sec. is consistent with an expansion of SIS's
 

reservoir.
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6. Relevance of the 49 MCM
 

Four points have now been established which will be -discussed more
 
thoroughly at Chapter VI below. 
One is that the 49 NCM thought to be provided

for "firming-up" is not really provided 
at all; certainly there is no solid

evidence at this point to substantiate that need. Secondly, however, a
 
detailed review 
of new water available post-darn and already-made commitments
 
of that water indicate 
that there are not 49 MCM in the arithmetic. Thirdly,

with a modest increase in its reservoir capacity, 
 SIS could now provide for
 
all of its own water requirements.
 

Finally, it certainly cannot be shown that reserving any volume of water
 
for SIS firming-up is as economic as that 
same water put to some other use. In
 
any case, it no doubt will be 10-15 years before Swaziland can take up its 
full entitlement; this leaves time for these decisions.
 

7. SIS weir measurements
 

As stated at I.G above some difficulties were encountered 
with the
 
actual flow rates as distinct from those embodied in Legal Notice No. 51 of
 
1981. They do not influence this analysis.
 

1-41
 



VI. 
 CONCLUSIONS AND RECOMMENDATIONS
 

A. 	 Conclusions
 

Based 	on 
the results of the enquiries and studies described in Chapter V
Section B this
above, sectioi will 
collate what conclusions appear to be
available as 
they relate to 
the matter of SIS's firming-up water requirements.
In addition to comments on the economics 
of such a water use, a variety of
 
other 	related items is 
also addressed.
 

1. 	 Yields, water use, and economics: conclusions
 
from the economic analysis
 

It is of course a moot 
point as to whether or not the rather
primitive information manipulation at section V.B.2 
above 
can be considered
"analysis"!! Nonetheless, what has been 
established is that nothing really can
be established! 
 The entire package of economic and financial material
available (not hydrological!) is combination of weak statistics;
a 

complicating elements 
which confound decent interpretations and inferences;
and a plain absence of proper numbers. Such an information environment should
 
be stretched only so 
far and no further.
 

In sum, 
 there is no economic justification possible at this time by
which SIS should be provided with new water for firming-up existing production
areas. 
 The water would be available of course, post-Maguga, until used up for
 
other purposes (if so used up).
 

2. 	 SIS weir measurement and the Water Act
 

The studies to improve the Komati water licencing system for water
permits should continue. The new Komati Irrigation Project will require a
properly document 
licence, as 
will 	any run-of-river withdrawals to
prior

Maguga Dam water becoming available.
 

3. 	 Water mangement
 

a. 	 SIS Reservoir: capacity expansion
 

Recent documentation prepared for the 
JPTC has pointed out
that a very modest increase in the capacity of SIS's Sand River 
Reservoir
(7 x 106 m' ), for which it has been designed, would pretty well solve SIS's
water shortage problem. Recent investments in improved capacity 
elsewhere in
their system have reduced a variety 
of historical bottlenecks which have
inhibited SIS's ability to take fuller 
advantage of run-of-river flows when
 
they were available:
 

"Detailed analyses 
of the water availability at IYSIS
 
were performed--Pnd it 
was found 
that with the recent
 
enlarged 
main canal and more effective use of the

pumpstation the requirements of IYSIS can be met with
 
the same assurance as from a dam at 
Singuen or- Maguga

provided also that the releases past the CDC can
weir 


1-42
 



be limited to 0,28 cumec (10 cusec) instead of the
 
current 1,28 cumec (46 cusec). This release is
 
considered to be the minimum acceptable release for
 
environmental reasons and to meet the requirements for
 
domestic and other uses, in particular the future
 
domestic water requirements in the Nkomazi Region in
 
the RSA."
 

"For the water demands up to 1995 and using the
 
observed hydrology adjusted for future increases in
 
afforestation a shortage would have been experienced at
 
IYSIS only during October 1983. It would furthermore
 
have been possible to overcome this by6 increasing the
 

J
size of Sand River darn by only 7 x 10 m , which is 
well within the original provisions for raising. With 
the anticipated increases in water demands to the year 
2010, again using the foregoing hydrology shortages 
would have been experienced at IYSIS only during 
September 1983 and October 1983, which could again have 
been overcome by increasing the size of Sand River dam 
by only 16 x l00 m' in total, whi~h is still less than 
what was provided for originally." 

b. Komati Basin Management of SIS Water
 

As already suggested in several connections, it seems
 
logical to conclude that the management of the water used by SIS must now
 
become integrated with the umbrella management of the entire Komati system as
 
envisaged by the JPTC. Such an overall management would ensure SIS sufficient
 
water, and would still allow minimum flows downstream of the SIS weir.
 
Management of the weir itself becomes increasingly important since rights to
 
any water by all present and future Komati water users are described as shares
 
of the river's flow at that weir. It is in everyone's interest to have that
 
system under JPTC jurisdiction.
 

The incorportation of the SIS system into an overall Komati operating
 
system would also have a major positive impact on yields.. ." However, the 
incorporation of a dam such as Sand River dam into the systen, and therefore
 
under the control of the operating Vithority, could contribute signifi antly
 
to the system yield: up to 20 x 10 m3/a as an initial approximation." That
 
"contribution" is very nearly half the amount discussed initially for
 
firming-up SIS water supplies, and is sufficient to irrigate, for example,
 
some 1500 additional hectares.
 

1 Olivier et al, Possible Revisions to First Phase Proposals...
 

(Johannesburg, March, 1985) pp.8-9
 

2 Ibid.
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This 	Devres study team has not been able 
to identify any documentation,

JPTC 	or othcrwi,e, which describes the structure and workings a Basin
of 

Development Board (or some 
such name) which, among many other things, would
 
manage all reservoirs in the system. Some 
brief 	comments are made in that
 
direction, however, in Chapter IV.C of Volume II. 
We are given to understand
 
that the JPTC is now discussing just such a structure, and would command such
 
progress.
 

C. 	 "Lost" water 

The closer examination of the heavy water volumes running

off to the Mbuluzi would of course be helped if SIS water were incorporated

into 	a larger network. Such studies could 
then become integrated with othe
studies 
needed in the Basin of a similar nature. The economics of add4 nr,
another mm/ha at the margin, especially if that water has a price, would olso 
be relevant to these matters. 

4. 	 Getting the most for the Mr of new 
water
 

a. 	 Yield/price/cost studies
 

The heart of the 
matter at SIS is the determination of the

financial results, 
 ups and downs, of changes in water supplied to the crops,

especially sugar cane. 
 Decreases in water supplies, especially if predictable

(which they would be post-Maguga), can often be accompanied by certain cost
 
savings. Conversely, increased water applications may call for more costs/ha
 
or per unit of yield increase.
 

The following guidelines could perhaps assist in designing a study at
 
SIS to elicit more exact information along those lines:
 

0 	 Characterise the existing historical yield situation relative to 
the amounts of irrigation water effectively applied;
 

0 	 Develop yield response vs. water effectively applied
 
relationships, 
 giving due consideration to other factors
 
influencing yield potential; i.e. 
climate and soils;
 

o 	 Estimate the true maximum commercial yield potential if all
 
reasonable limits on growth are eliminated, i.e. water and
 
fertilizer.
 

0 	 On an estate-wide basis, model the plantation costs to achieve 
this 	 maximum potential yield determine ifto it represents net 
profit improvement to the enterprise; 

o 	 Compare the overall water supply for
requirements maximum
 
potential yield and relate to 
 available supplies and other
 
competitive uses.
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The study would need 
to proceed on a 
field-by-field 
basis 	and would
require a great deal of micro-analysis and the availability of good records. A
significant amount 
of agricultural judgement is 
involved in determining yield
potentials. 
 Ultimately, 
 the study 
involves computerized simulations
entire estate as 	 of the
decisions 
on irrigation naturally affect 
nearly all estate

operations.
 

b. 	 Charging for water
 

It is apparently GOS policy begin
post-Maguga 	 to charging for water
in 
the effort to recoup all or part the
of costs of
development, 	 new water
especially 
the costs of dams. 
 Elsewhere

made 	 in this report we havesome 	 comments on water charges (Annex 6, Volume II). As well,financial structure of 	 thethe proposed Lrrigation project studiedVolume allcws a 	 in detail inII for water charge to be paid to Government.should be to 	 Whether a chargemadc SIS, and its level, clearly Must rest 	 upon the financial andequity consider.ations discussed 
are 	

in the Annex. Possible levels of that chargeexplored in that Annex. Such 	 charges could occasion further study of watersaving systems, 
 perhaps the switch to citrus and other true crops(mango, papaya, avocado) where the net returns/r,1i are 
so 
very much higher.
 

B. 	 Recommendations
 

This final Section distills the 

main 	sets 

various analyses and enquiries into two
of recommendations. 
 Those 	at Section 1 deal 
with 	"water"; needs,
costs, amounts, aid the like. The section collates all of the various "routes"
to 
answer the prime questions of how much water, for what purpose, and 
at what
 
cost.
 

Section 2 then pulls together the wide miscellany

and recommendations resulting from this Komati study. 

of other suggestions
 

1. 	 Recommendations regarding water
 

This section collates 
a variety of analyses on
water, 	 the need for more
and its costs. These include those 
on land available shares and future
population shares, 
 and those 
on new irrigation activity and firming up water
requirements. 
 To these will 
be added 

shares, 	

further analyses of land and population
analyses of already understood cost shares (20 percent of Phase I dam
costs for Swaziland), and 
analysis of MAR 
shares. 
 All of these are then
brought together in one integrated supply and need 
(demand) analysis. It will
be seen that all of these many routes lead the
to 
 same 	destination
future need 	 e.g. a
for 150-210 MCM4 annually 
at a total system dam cost share of E50
80 million.
 

Section B.2.i. 
 below discusses water rights and, 
 within that, the need
 
to measure 
the value added per of
M' water

"chopping off" 	

used; this permits the
of water 
to its least productive 
uses 	 in times of
shortage. The SIS situation is made-to-order for this 
type of analysis.
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a. Understandings on cost sharing: 
land and population
 

Annex 4 
to this 
Main Report analyses, 
 in some detail and
into the future, the relationships between good land available for irrigation,
future population numbers, and future water needs. The balance of this section
draws partly upon that Annex 4.
 

That Annex 4 wrestled 
 its way through available
population, data on Cature
on potential irrigation land 
available,
variables in and several other
the effort to identify what requirements land and 
people would
have for water 
at a future date, namely,

scenarios, or Cases, were 

the year 2010. These future
then integrated with water volume, Phase I dam cost,
and price/M' information. 
That "Base Case" was, of course, 105 MCM coming to
Swaziland 
for a dam share cost 
of E40 million. By "equity"
Swaziland's share unit pricing,
of the total new 
water available of 105 MCM. was
114.0 PCM for raised to
the cost 
of E40 million using a Stage
rather than I average of EO.351/M J
the EO.381/M' 
now being "charged". Further
shares and steps applied land
population shares 
to allocate water, each 
different level of
allocation to Swaziland being given a cost using the "equity" unit price.
 

The conclusion 
 emerges 
 very strongly 
 that Swaziland
significantly must obtain
water resources than the
more 105 MCM under 
current discussion
over Phase 
I just to permit minimum irrigation farming,
other needs (forestry, thermal power etc.). The three Cases 
and regardless of
 

which emerged to the (future scenarios)
top are as shown in Table
nonetheless, I-l. It should be noted,
that nearly all cases examined (other 
than the "Base" Case)
provided Swiziland with the need for more water than the 105 MCM under current
 
discussion.
 

Cases V.A 
and V.B use different

Olivier et.al. 

population projecions--V.A used the
Consultants' 
2010 population estimate;
population, V.B uses a 2010
somewhat greater, developed by this Devres study team. Case III.B
is built up from Olivier et 
al information on hectarages of irrigation
(very much land
lower than other set 
of figures showing irrigation land available
and used in other cases not shown here; 
see Annex 4 for details.)
 

The analysis 
is now clearly building a house on
foundations. very shaky statistical
Nonetheless, 
 biases and 

that comparisons and contrasts 

errors will generally be consistent so
 are reasonably valid. 
a volume of water very much in 
All three Cases call for
 excess 


Cases cost more: 
of the 105 MCM of the "Base Case". All
E44-61 million. But the 


miniscule: 
cost per capita of 2010 population is
a E219-E304 "cost" for an annual water supply in 2010. The cost per
hectare of potential irrigable land 
in perpetuity 
is also not
remembering that not all that land will be irrigated, 

too high,
 
Even if all as indicated in line 5.
of the Swaziland water shown 
in each Case 
was used only for
 
1 The only exception 
was a Case based upon faulty data in earlier
documents and therefore it does not really count.
 

The JPTC Consultants 
did not have 

Census. 

the results of the recent Population
They ui:derstandably 
under-estimated 
severely 
 the Swaziland
population in the Komati Basin in the year 2010.
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SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 	I-li: 
 Comparison of Costs Per Capita and Per Hectare of Water
 
Supplies in the Year 2010
 

Item 

Case V.A. 
 Case V.B. 
 Case III.B.
 

1. 	 Annual volume of water achieved
for Swaziland (MCM) 
 124.3 
 172.7 
 140.8
 

2. 	 Dam share/cost using equity
unit pricing (E million) 
 43.629 
 60.618 
 49.421
 

3. 	 Dam cost share per capita in
 
basin using Devres Year 2010
population estimate 
 219 
 304 
 244
 

4. 	 Dam cost share per hectare
 
of irrigable land potential (E) 
 1,176 
 1,631 
 1,310
 

5. 	 Area possibly irrigable with
 
that volume of water 
- hectares
(@ 1500M 3/ha) 
 8,267 
 11,400 
 9,400
 

6. 	 Dam cost Swaziland share
 
(line 2) divided by 
area
irrigable (line 5) (E/ha) 
 5,322 
 5,351 
 5,213
 

Source: 
 Annex 	4
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irrigation (nothing for forestry etc.), only a range of 8,300 - 11,400 ha 

couli '- serviced. The dam costs for those hectares range from E5,213 
E5,351/ha. Continuous irrigation efficiencies might expand areas irrigated and 
reduce per/ha dam costs. As well, after, say 3,000 ha of irrigation, perhaps 
relatively more employment and foreign exchange earnings are generated by 

other water uses e.g. forestry, thermal plants (with associated mines), etc. 

b. Water use alternatives: synthesizing demands and supplies
 

This Section has three purposes. The first is to collate the
 
various options available to Swaziland with respect to the longer-term use of
 
Komati Basin water--"needs", or "demands". Second, it will then examine the
 
options available for longer-term supplies. Third, these demand and supply
 
options are then synthesized and costed.
 

(1) Water demands for economic activ.ities
 

Four types of water need by economic activity are
 
addressed here (irrigation, forestry, thermal plants, and miscellaneous). The
 
irrigation analysis has shown that each 1,000 ha of new irrigated cropping
 
consumes some 13.5-15.OMCM of water annually. Soil and other analyses suggest
 
that up to 6,000-8,000 ha of reasonably good soils (not exceeding pumping
 
lifts cf 50-60 metres) could be so irrigated. If all were so put down, this
 
would corisume some 84-120MCM annually and add some 20-25 percent to the
 
nation's irrigated area.
 

As well, given market price trends over the next several decades,
 
Swaziland could put up to at least 40,000 ha of otherwise underutilized SNL
 
lands to exotic forests. These consume some rMCM per 5,000 ha so the need
 
would be for about 47-50MCM, adding 35-40 percent to the lands so planted in
 
Swaziland. Finally, a third consumptive use could be water utilization in
 

coal-fired thermal plants. It has been difficult to acquire reasonably
 
definitive data on this activity. Estimates range from 13-15MCM for a 50MW
 
plant down to 5MCM for the same, more modernised, facility. Given Swaziland's
 
power needs into the future a 150-200MW plant or a combination of smaller
 
plants could be envisioned in the Basin using, say, 15-30MCM. The
 
miscellaneous use category covers a wide variety of municipal and related
 
uses.
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2 

Demand Summary
 
Activity of Demand 
 Range of MCM Needed,
 

Annually
 

1. Irrigation 
 84-120

2. Forestry 
 47-50

3. Thermal Power 
 15-30

4. Other (municipal, processing, etc) a 
 5-10
 

Total b 151-210
 

ab 
 Estimates
 
Excludes "firming up" needs, discussed below.
 

(2) Supplies
 

These possible demand 
(or "need") levels 
 may then be placed
in the context of overall supplies which be
could available in 
 the Komati
Basin over the next several decades. Documentation prepared by Olivier et.al.
Consultants provides 
the data used in Table 1-12. 
 Effectively, 
 six further
dams are contemplated for the entire Komati/Lomati system. Tpeir net yield at
80 percent assurance at full development is 
some 821.6 MCM. Using September
1983 cost estimates, total cost for all 
6 (including Phase 
I dams at Maguga
and Driekoppies) is E337.1 million. 
 It is appreciated that both water supply
and cost data are 
of a first order nature. Any biases or insonsistencies in
those data however are probably valid over the entire package.
 

It will be noted that 
this word as used here is not the economists'

"demand" which signifies an effective 
demand backed in market
up the 

with a coin in one's hand--"need" is very different.
 

Given the pending 
water shortages it is considered somewhat of a
"luxury" 
to work on water supplies at greater than 80% 
assurance.
 

The E200M used 
as the cost of Stage I dams 
in other analyses is 
an
upgrading in 1984 of the 1983 cost estimates shown in Table VII.l. 
All 6
dams are costed at their 1983 
prices for this analysis to maintain
consistency. 
 Upgrading would no doubt give reasonably proportional

increases over all 6 dams in any 
case.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-12: Storage, Yields and Costs of Six Possible Komati Dams
 

Net Yield September 1983 
Net Storage at 80 percent 

Cost 
Line No. Future Dams MCM Assurance (E million) 

1. Boekenhoutrand 278.9 
 1 5 5 .0a 84.1
 
2. Maguga 259.7 261.7 63.7
 
3. Sin-uen 111.0 112.0 39.7
 
4. Tonga 117.0 52.0 51.4
 
5. Driekoppies 236.9 195.5 67.6
 
6. Vlakbult 75.2 45.4 30.6
 

7. Total 1,078.7 821.6 337.1
 

a Devres Staff Estimates
 

Source: JPTC, Prbposals, Table 3
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The Phase I dam package may then be contrasted to 
these 	Basin totals as
follows:
 

Line 
 Net storage net 
MCM

yield 
 Sept. 	1983
(No.) Item 
 (MCM) 80% assur. 
 Cost (EM)
 

1. 	 Total for six dams
 
(Line 8, Table VII.l) 1078.7 
 821.6 
 337.1
 

2. 	 Stage I Dams (Maguga

and Drickoppics) 
 496.6 
 457.2 
 131.3
 

3. 	 Line 3 as % line 2 
 46.0 
 55.6 
 38.8
 

4. 
 E/M' line 1. above 
 0.31' 
 0.410
 

5. 	 E/M line 2. above 
 0.264 
 0.287
 

6. 	 Line 5 as % line 4 
 84.3 
 70.0
 

Line 3 indicates very clearly that the specific Stage
while no 	 I dam selection,
doubt 	made heavily or even primarily on engineering and hydrological
grounds, was also 
excellent economics--some 
55.6 	percent of Komati
system's net yield 	 the 

at full qevelopment is achieved with only 38.9 percent of
the total system dam costs. These 
relative economics 
are demonstrated 


The total Basin 	
more
clearly at lines 4 to 
6. 	 net yield (at 80 percent assurance)
costs EO.410/M3 
; Phase I dams provide their equivalent water for only
EO.287/M', or only 70 
percent of the system as a 
whole. The equivalent
calculation for the other 4 dams, combined, would thus approximate 
a unit cost


of about EO.4'70iM 3 .
 

These 
are meaningful differences indicating clearly that,
dam development programme is 
if the staged


adhered to, each additional M3 
cimulatively more productive to the 	
used must be
 

cover 
 likewise cumulatively rising dam
production 
costs 	of those water supplies. 
 That becomes more difficult since
the best of the associated resources are used earliest e.g. 
 best lands, best
locations, lowest pumping lifts, and so 
on.
 

(3) 	 Marrying demands and supplies
 

It is now possible to synthesize these demand
supply packages. 	 and
They are highly compatible and, as well, consistent with the
recent (and apparently current) negotiating environment.
 

This does not necessarily mean that total capital 
costs 	to deliver that
water 
to its end users would also indicate the dam
same building
priorities 
e.g. heavy canal investment 
costs could alter 
relative

delivered water costs markedly.
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The "demand" analysis suggested a desired longer-term need of 151-210
 
MCM. Expressed as a percentage of net system supplies available (of 821.6
 
?CM), these arc 18.25 percent - 25.60 percent. Applying these percentages to
 
the 1983 dam system cost estimate of E337.1 million, we arrive at a Swaziland
 
share of total system costs (to pay for its specific water needs) of E61.25 
E86.30 million.
 

Further, and cross-checking as it were, the currently considered 20 
percent-80 percent (Swaziland - RSA) cost sharing may be applied to system 
supplies likely available: 

Swaziland 20%: of net yield (821.6 MCM) = 164.32 MCM
 
: of dam costs (E337.1M) = E67.42M
 

These figures coincide very well indeed with the "demand" analysis (151-210
 
MCM) and the cost figures (61.25 - E86.30 million).
 

The naturalized (pre-development) mean annual runoff (MAR) of the Komati
 
to the confluence 
with the Crocodile is 1433.2 MCM. Swaziland contributes
 
about 25.5 percent of this. Of the 370.1 MCM naturalized MAR from the area
 
drained by the Lomati River Swaziland contributes Pome 48.0 percent. Of the
 
combined total, Swaziland contributes 30.1 percent.
 

Applying that to yield and cost data:
 

Swaziland 30.1%: of net yield (821.6 MCM) 247.3 MCM 
: of dam costs (E337.1M) = E10.5 M 

These figures are very much greater than those developed in previous analyses.
 

C. "Firmi . up" water demand
 

No account has been taken in these estimates of future
 
demands for this purpose, especially for SIS operations. As indicated in
 
earlier sections, it is this Consultant's opinion, in the light of the rather
 
conflicting evidence available, that no separate allowance of any consequence
 
is really justified. Not that there may not be a problem; there undoubtedly is
 
felt to be by SIS management. The data just have not been brought forward. In
 
any case, it would appear that modest on-estate investments, especially a
 
slight epansion of Sand River reservoir capacity, could ameliorate the SIS
 
problem.
 

This notwithstanding, should a subsequent set of studies indicate that
 
the net returns to Swaziland of water reserved for that purpose provided a
 
greater return on the water investment than in new irrigation, in forestry, or
 
in thermal power production, then clearly it would be economic to use water in
 

1 Olivier et.al., Basin Development, Vol.2, Table 4.23 and Figure 4.2
 

2 Government could even guarantee a loan to SIS for this modest
 

investment. It would then be prudent to bring their reservoir into the
 
controlled overall system. See detailed discussion in Chapter V above.
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that way. There is time, after all; decisions regarding moving from 30,000 ha
 
of new forest to 35,000 ha of new forest, or from 4,000 ha to 5,000 ha of new
 
irrigdted land, etc. are many years away.
 

d. Economics of new irrigation
 

This report's Volume II dedicates itself entirely to the
 
analysis of an irrigation project proposed on the Komati River. The basic
 
project is 3,000 ha (three IDUs) of combined smallholder-nucleus estate
 
farming--a Cotal of 
1,800 ha of nucleus estate and 1,200 ha containing 600
 
settler families. Adding 2 more IDUs to bring the project of 5,000 ha improves
 
modestly the financial and economic rates of return of the base project.
 

Without allowing for the Swaziland share of Phase I dam costs (probably
 
E40 million), but including all other investments costs, resettlement costs,
 
all crop production costs, and all project variable and direct costs, the
 
financial and economic rates of return 
of the base project before shadow
 
pricing and sensitivities are 8.6-10.2 percent. With a 10 percent increase in
 
costs the rate of economic return is still 8.6 percent; and with a 10 percent

increase in revenue the rate rises to 11.4 percent. Shadow pricing of labour
 
(economic value 50 percent of market rates) gives an economic return of 11.6
 
percent. These financial and economic results are summarised in this Volume I
 
at Chapter IV above.
 

There then remains the matter of paying for the dam. Basic policy issues
 
must be resolved here. These include charging all beneficiaries, current and
 
future, for Komati water; or charging only some users e.g. any new irrigation
 
projects. If this latter, thca this 3,000 ha Komati Irrigation Project will
 
have to 
bear the full brunt. If, on the other hand, other consumers are to
 
share (forestry, peak hydro-power, existing irrigated estates and farms, sugar
 
processing plants, thermal plaiits, etc.), then clearly the charges for dam
 
financing against this irrigated project may be reduced proportionately. The
 
possibility of charging other users, including SIS, are discussed at length at
 
Annex 6 of Volume II (Cost Recovery). The matter of deciding on how much to
 
charge is clearly related to the Value Added (VA) derived from each M3 (or
 
1,000 M3 or 1,000,000 M3 ) in these alternative uses. Those issues are touched
 
on briefly at Section C.10 below.
 

What we have done to accomodate the need to pay for the dam is build
 
into the irrigation project's financial structure a series of charges which
 
can, in fact, be added back to the gross margin to increase net benefits.
 
These enhanced net benefits can then be used for any purpose government
 
decides, including the financing of subsequent projects, and of course for
 
retiring the debt for the dam.
 

Examination of the financial materials will indicate that, 
 for both the
 
smallholder and the nucleus estate in each IDU 
we have built in certain basic
 
production costs--labour, fertilizer, charges for the use of equipment,
 
charges for processing and marketing, 
 charges for 0 & M on the irrigation
 
system, etc. We have also built in a water/irrigation charge. All of these
 
vary by crop. All of these were also deducted from farm revenues before gross
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margins (GM) were calculated. The GM is 
to be used to cover project capital
and overhead costs, 
 and dam costs if so desired. To that GM we may now add
back some of the items which are, in fact, project revenue.
 

Without repeating all of the 
analysis here, 
 but needing to
point that this use make the
of water is 
not only economic but also can
costs outside itself such as 
cover "extra"


the E40 million dam share, 
 a few summary numbers
will suffice. 
 The base project is 
three IDUs spread over time. 
 Annual net
financial 
returns peak at PY 
15 when the third IDUs tree
mature. crops are fully
From that point on net 
returns annually 
are in the range
(about E2540/cropped hectare), 
of E5.0-7.0
 

though sagging somewhat the last few PY due
a rising level to
of re-investment 
in facilities. 
 That net return covers all
directly related project capital, 
 overhead, 
variable and cperating costs. As
of PY 
11, in fact, the value of crop 
sales exceeds 
all investment and
operating costs; crop sales only begin in PY 6, the project commencing 5 years
earlier with dam design and construction. That amount of net return will just
cover dam 
costs spread over 
the first seven 
PY, leaving a financial rate 
of
 return of only 2.3 percent.
 

If we add to 
the net return, however, 
 some of these costs which have
been deducted to achieve that net return, or to achieve the GM on 
the project,
then those 
revenue and cash flows improve immensely.

farming budgets, for example, the total return to 

Working with smallholder
 
a 2 ha farm (3 ha cropping)
is some E14,000 annually 
 at full development (once
maturity). tree crops are at
If that family does all 
its own work, and hires no 
one, that rises
to nearly E15,000 
(add back labour costs). If 
they employ all
needed, on the labour
the other hand, 
 it drops proportionately. 
Deducting all variable
costs (including labour), 
this leaves a GM for the farm of some E5,000. Labour
costs can be added here for a net family income of some E6,000.
 

Those deductions 
to achieve the GM 
have included four charges paid 
to

the estate:
 

1. Machinery/equipment rental and use;
 

2. 
 Charge towards maintenance and repair of irrigation system;
 

3. 
 Charge towards processing and marketing;
 

4. An irrigation water charge
 

These accumulate to 
an average of E5471 for the farm (E1827/ha) paid to
the estates as revenue. 
 Since there 
are some 562.5 ha cropped (on 400 ha-200
families), 
 the management 
of each IDU is receiving, at full 
development, a
revenue from smallholders of E1,027,688 annually, 
some 16 percent of which is
a water charge, per se. 
 For three IDUs in the basic project, that is 
a total
of E3.1 million annually at full development.
 

Cost recovery 
on the estate works in a
figures on similar fashion. Equivalent
one 
IDU are E2241/ha cropped for the three operational charges;
E491/ha cropped for water and
charges. 
 The GM of E2543/ha cropped thus more 
than
doubles to E5275/ha cropped with these "returned" funds. 
 These returned funds
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amount to E3.6 million annually 
on one IDU, and nearly Ell million annually at
 
full. development of three IDUs. 
 Addition of E3.1
the million from the
 
smallholders 
gives some E14 million annually as of PY 20, with 
a gradual

build-up to that as of PY 8. 
 If all of those funds went to the dam, it would
 
be paid off very quickly indeed. If half of them only were so directed, the
 
debt would be retired about PY 20 with a very viable project as 
well.
 

In sum, this use of new irrigation water is highly productive. It is so,

however, only on 
the assumption of effective and disciplined management of all
 
resources 
involved, especially financial. And, as suggested above, other users
 
probably should contribute.
 

e. Synthesis of needs and costs
 

(1) Introduction
 

Four major and different routes, or analysis packages,

have now been taken to attempt to arrive at answers 
to this study project's

basic issues: 
 how much Komati Basin water does Swaziland need and for what
 
purposes; and how much should she pay for 
it? Centering on the economics of

alternative 
uses, one route was the pre-feasibility level analysis 
of an

irrigation project which could 
be of two sizes, a basic project using 40 MCM
 
of new water and a larger possibility consuming up to 63 MCM. 
 That summarized
 
analysis is presented at Chapter IV (supported by Volumes II and III).
 

A second route 
was the examination of the economics 
of "firming up" SIS
 
production by allocating them 
49 MCM of new water. Much of that analysis was
 
dismissed, however, as 
not relevant at the present time since not even 
the 49
 
MCM could be "located" in the hydrological information, and SIS
the water
 
system can now 
"drought proof" itself. That discussion is at Chapter V above.
 

A third package has been the attempt to argue for more 
or less water at
 
a greater or lesser cost on 
the strength of Swaziland's share 
of the Basin's
 
irrigable land potential, and 
on its share of the Basin's future (2010)
 
population.
 

Then, above, the total 
Komati Basin development scenario 
was also
 
examined. All six proposed new dams are 
looked at for their combined water
 
contributions and 
costs. The current Stage I water 
and cost sharing formulae
 
are brought to bear on 
the totals, as are shares of MAR.
 

This section's purpose is to integrate all of those packages as a base
 
to making "water" recommendations to 
the JPTC. Continuing to recogni2e that
 
each subsequent stage in this analysis edges just that little bit further into
 
the remoteness from basic 
data accuracy: Table 
1-13 collates information
 
presented in the immediately preceding sections or Chapters.
 

(2) The synthesis
 

The numerous independent "routes" generally arrived at
rather similar conclusions and thus become, 
 as it were, mutually supporting/

reinforcing. Regardless of basic reason, 
 there is a need for, or a right to,
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-13 Komati River Basin Water Needs and 
 Costs
 

Water 
 Possible
 
Consumed 
 Dam/Dam

(Needed) System Cost
Item Cost


MCM (E Million) Per M3 (E)
 

Irrigation

Base Project (3,000 ha)

Enlarged (5,000 ha) 

40 14 0.351
 
63
Possible 0.351
(up to 8,000 ha) 

22 

112 
 39 
 0.351
 

Needed for farming households
 
in year 2010
 

Conservative population estimate 
 124
Devres population projection 44 0.355
 
173 
 61 
 0.353
 

Based on Swaziland share irrigable
 
land 


141 
 49 0.348
 
Possible needs based 
on economic
 
feasibility criteria
Total 100% - 100% 


151 - 210 
 61 - 83 
 0.404-0.393
 
Of which:
 

Irrigation 56% 
- 57% 
 84 - 120

Forestry 34 - 47 0.405-0.392
31% - 24% 
 47 - 50
Thermal 19 - 20 0.404-0.400
10% - 14% 
 15 - 30
Other (Misc)3% - 5% 

6 - 12 0.400-0.400
 
5 - 10 
 2 - 4 0.400-0.400
 

Based on total Komati system
supplies, of whichSwaziland20% 
 164 
 67 
 0.409
 

Based on Swaziland share of Basin
MAR (30.1%) 

247 
 102 
 0.413
 

Source: 
 Devres Staff Estimates, August 1985
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141-210 MCM. A very realistic and even understated assessment of population
 
growth shows a need for 173 MCM, without any other use except smallholder
 
irrigz tion. Shares of irrigable land and an "equity" 20 percent of total
 
future supplies both provide needs/rights to 141 MCM and 164 MCM respectively.
 
And all of these independcntly arrived at estimates, however crude they may
 
be, fall within the range of 151-210 MCM established by summing constituent
 
additional economic possibilities (forestry, thermal, etc.). The share of the
 
MAR gives a very large figure of 247 MCM.
 

These water volume conclusions are accompanied by a range of dam capital
 
cost commitments, E49-83 million, with the weight falling about E70 million.
 
This could be considered as a basic cost toward employing, feeding and
 
otherwise taking care of the Basin's increment of 30,000 - 40,000 people. That
 
is a core dam i.nvestment of E1,750 - 2,333 per capita, an investment returned
 
many times over just in taxes paid by smallholders and those employed whom are
 
earning because of the water investment in the first place.
 

f. Recommendations regarding water use alternatives
 

This final "water" recommendations section expresses itself
 
in the form of three displays and one table. The implicit assumptions
 
underlying this terminal analysis arc, first, that the main uses of new water
 
in the Komati Basin--irrigation, forestry, thermal--are economic; second, all
 
developments suggested are needed to service expanding future populations;
 
and, third, that Swaziland has an established right to these levels of
 
water--those rights have been thoroughly documented in earlier sections of
 
this report, including Annex 4 to this Volume I.
 

These "packages" are presented under the headings of "absolute minimum"
 
Swaziland use; possible "best" or moderate use; and probable "maximum"
 
economic use of water. The first provides barely sufficient employment and
 
resource development activity. The second is more satisfactory economically,
 
can be implemented with reasonable ease, and uses more of a spectrum of
 
natural resources; in this Consultant's view this is the minimum case for
 
which to bargain for Komati River water supplies at full (and future)
 
development. The "maximum" case stretches to their limits the gocd land
 
available for irrigation farming and what could be released from other uses
 
for afforestation--there are no limitations on coal supplies for a very long
 
time, however.
 

Figure 1-2 presents the "absolute minimum" case, needing some 112 MCM.
 
It has 6000 ha of smallholder-nucleus estate irrigation (six IDUs @ 1,000 ha
 
each); 20,000 ha of afforestation; and one 150 MW coal-thermal plant. Water
 
consumption by sector is shown on Table 1-14. Note that these "minimum"
 

Mhlume, for example, has massive coal deposits. There will be a railway
 

shortly so that thermal sites can be somewhat discretionary. See A.S.
 
Goudie and D.P. Williams, The Atlas of Swaziland (Mbabane: The Swaziland
 
National Trust Commission, 1983), pp.69-70.
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requirements exceed slightly those volumes which could be acquired under Case
III.A 	(Table I-l) 
 but are meaningfully less 
than 	those providad in Case V.A.
Swaziland should pay E39.3 million for the 112 MCM @ E0.351/M 
)
 

Figure 1-3 presents a possible "best" and
Irrigation has been left at 6000 ha, 	
moderate case for 127 MCM.
forestry raised to 
30,000 ha, and
10OMW power plants have been installed. 	 2 x


The water consumption breakdown is at
Table 	1-14. 
 This volume is almost the same
V.A. 	 as the water acquired under Case
The 127 MCM would cost Swaziland, 
 at the EO.351/M equity rate,
E44.6 million, barely more 	 some
than Swaziland (perhaps) is 
going 	to pay for the
105 MCM now agreed to (in principle) for E40 million.
 

Finally, 
 Figure 1-4 presents the possible "maximum" economic case, with
158 MCM needed. 
 As noted 
at Table 1-14, another 17-19 NCM,, 
could 	be added to
this 	if really desired. 
 These 	volumes are in 
excess of Case 
III.B's 140 MCM.
With 	the additions, 
however, the 174-176 NCM resembles closely
Case V.B. 	 the 173 MCM of
It will be remembered 
that that amount of' 173 MCMI
and simply on Swaziland's 	 was based purely
2010 population share
population as calculated by 	
of total Komati Basin
Devres. The 


costs, would come 	
158 MCM, at "equity" pricing of dam
to some E55 million; the 
larger 	amount of 176 MCIM would cost
Swaziland E62 million.
 

It is 	important to 
note that these scenarios,
exemplary. 	 or packages, are purely
They 	 are "building blocks" for each 
sector--lOOha 
IDU for
irrigation, 5,000 ha units of afforestation, 50MW thermal plants--and they 
can
be put together by resource development planners and policy makers as
fit. 	 The displayc they see
are not designee 
as alternative 
blueprints; 
 they 	are
"think-piece" options.
 

2. 
 Other 	recommendations: studies and related activities
 

a. 	 General
 

This final section's
recommendations spread throughout the report. 
purpose 

Most 
is 
are 

to 
suggestions for further
 

collate the 
various
 
studies. 
 Their 	results would 

Komati 	

either clarify the decision-making regarding
water development, 
 or would otherwise help 
 accelerate
implementation of water-using development activities once begun. 
the
 

Assumptions underlying and conditioning each of the three scenarios 
are
indicated with each display.
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Notes to Figure 1-2
 

1. 	 Water Consumption
 

a. 	 Each 1000 ha of irrigation requires 14 MCM annually.
 

b. 	 Each megawatt of power produced requires 20,000 MJ annually

(figure from E.V. Richardson, Swaziland Irrigation (Rapid

Appraisal): Water Management Synthesis II Project (Fort Collins,
 
Colorado Colorado State University, July, 1985), p.3. Other 
estimates range up to 60,O00M - 80,O00M3 . Some of these higher
estimates have been used elsewhere in this report. 

c. 	 Each 1000 ha of exotic afforestation requires 1.3 MCM annuaily

pre-reservoir. This has not been adjusted 
to a post-reservoir
 
equivalent (about 60-65 percent) since entire
the matter of the
 
relationship between forestry use, 
 MAR, and reservoir management

still :'equires detailed study--see, for example, sections C.7 and
 
C.8 below.
 

Note: 	These water consumption assumptions 
are identical for all three
 
displays.
 

2. 	 Phasing of Water Use
 

a. 	 Irrigation
 

first 3,000 ha project established over project years (PY)
 
2-7 @ 500 ha/year. Maguga Dam PY 1-6; assumes 
some water
 
available run-of-river and from 
dam during construction to
 
start first years of irrigation.
 

--	 second 3,000 ha project PY 9-14 

--	 Total 6,000 ha 

b. 	 Forestry
 

2,000 ha every 2nd year through PY 20, total of 20,000 ha.
 
Streaned as a straight line on Figure.
 

c. 	 Thermal
 

one 150MW plant constructed over PY 9-11 with 50MW coming on
 
each year over PY 12-14.
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Notes to Figure 1-3 

1. 	 Water consumption assumptions as at Figure 1-2.
 

2. 	 Phasing of Water Use
 

a. 	 Irrigation
 

--	 total of 6,000 ha phased as 2,000 ha over PY 2-5; 
2,000 ha PY 7-10; 2,000 ha PY ±2-15. 

b. 	 Forestry 

-- total of 30,C00 ha; 2,000 ha every second year as of PY 2. 

c. 	 Thermal
 

2 x 10OMW plants; 1st constructed over PY9-10 and on stream
 
(using water) PYlI-12; second constructed PY13-14 and on
 
stream PYl5-16. About one-third designed for export from the
 
national grid.
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Notes to Figure 1-4
 

1. 	 Water consumption assumptions as 
at Figure 1-2.
 

2. 	 Phasing of Water Use
 

a. 	 Irrigation
 

-- Total of 9,000 ha; 
three projects each of 3,000 ha
 
(3 IDUs); 1st project developed over PY2-7; 
2nd over
 
PY9-14; 
3rd over PY16-21.
 

b. 	 Forestry
 

Total of 20,000 ha; 
2,000 every 2nd year starting PY2;
 
last 2,000 ha planting PY20.
 

c. 	 Thermal
 

2 x 150MW plants; 1st built 
over 	PY9-ll 
and on stream @

50MW/year PYl2-14. 
 Second built PY26-28 and on stream PY29
31. About 	half of output designed 
for export 	from national
 
grid.
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SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1-14: 
 Three Scenarios for Alternative Uses of Komati Water Over the next 30-35 Years
 

Use Scenarios
 

I 
 II 

Absolute 
 Possible 

Economic 
 & Moderate 


Minimum "Best" 


Programme development year when utilization (MCM)
reaches maximum consumption 

20 
 30 


Water Consumption at that time and thenceforth
 
Total
 
Otal 


112 
 127
Of which
: 
Irrigation 


84 
 84

Forestry 


26 
 39

Thermal 	 3
 

3 	 4 

a 
a 	 Thermal probably understatrj consumption which could push up total10,000 ha of forest; in which case 

by 4 - 6 MCM. Also couldadd 13 MCM. for a good total of 175 - 177 MCM 

Source: Devres Staff Estimates, August 1985 

III
 

Probable
 

Economic
 
Maximuma
 

31
 

158
 

126
 

26
 

6 

add another 



b. SIS water use/economic study
 

As discussed at Chapter V above, 
 it has proven difficult to
 
assess properly, even 
in an initial way, the firming up water requirements of
 
SIS. It becomes important to build up an information base by which such

decisions may be made with more vigour. We have suggested in that Chapter that
 
a water use/yield/net return study be undertaken, and provide there some

suggestions as to the nature of such 
a study. The results would not only help

SIS management, 
 but would also be useful in many other connections, including

decisions on water rights--see section C.1O below.
 

c. National Water Management Plan
 

The need for an overall water devclopmcnt strategy was recognized
 
some time ago in Swazilad, as 
evidenced by a variety of studies attempting to

inventory and otherwise assess 
LhLination's water resources and development

possibilities. These go back up 
to several decades, the most recent being that
 
of the US Army Corps of Engineers.
 

In spite of these initial survey efforts, and several more detailed

studies on specific rivers, the nation still does not have an 
overall guiding

strategy which would assist with answering such basic questions as: do we
 
develop the Usutu first, 
 or the Komati; where can we 
get more from our land
 
and people resources by planning water development better; what package of
 
alternate water uses would 
serve the population best over time in terms of
income distribution ard the regional nature/location of development; and so
 
on.
 

In the light of the more 
recent studies in particular (Tate and Lyle on
the Usutu; Devres on the Komati) the need for an overall Master Plan is 
now
 
even more apparent; 
 left hands and right hands must work together. Above all
 
it would devise criteria by which to make these decisions and screen options.

It is understood that GOS is contemplating the active pursuit of resources 
for
 
developing such a Plan. We would endorse that fully.
 

d. Basin level water management organisation
 

Whichever river basin 
 or basins will receive further

development effort, 
 it (or they) will require an established authority, 
 or
 
agency, or Board, or 
Development Corporation--call it one
what likes--to
 
maintain an effective operating and planning control over that Basin's
 
development. Some suggestions along those lines have been made in Chapter IV.C
 
(Organisation arid Management), 
 in Volume II. The first one established no

doubt would become the model for subsequent basin authorities. They would
 
undoubtedly requir-
 the operational cooperation of all countries sharing the

watershed and would become, 
 in fact, operating international agencies. Aside
 
from managing the reservoirs in an irtegrated 
way, and otherwise ensuring
 
proper water administration, organisation have
the would technical and

economic staff to work, constantly, on new development options, water saving

prossibilities, and the like. 
It would not be in anyone's interest to attempt
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to manage a basin's development by telephone 
from Mbabane and Pretoria. The
 
nature and scope of such an organization would naturally be conditioned by the
 
inter-country agreement for that Basin.
 

e. Fishery/aquaculture studies
 

It has been suggested that studies be conducted on pro-dam

and post-dam fisheries issues. There are two purposes. 
 One is to see what
 
negative impacts 
new dams will have on existing fisheries: the deterioration
 
of selected fisheries habitats, and the closure to migration routes to some
 
species often result from dam construction. The studies would suggest ways in
 
which such negative impacts could be mitigated or precluded.
 

More specifically however, studies can be conducted which would suggest
 
ways to enhance the commercial and sports fishery in the post-dam improved and
 
altered aquatic environment. In particular a fishery might be possible in
 
Maguga Reservoir. As well, 
 there could be aquacultural possibilities on any
 
new irrigation scheme. Such ponds 
are incorporated into aquacultural cropping

rotations 
in many parts of the world; they provide village and household
 
protein, and are a source of significant income. Numerous international
 
agencies have become quite specialized in such studies; they would undoubtedly

be interested 
in studying these matters here. One in particular would be
 
Canada's International Development Research Centre.
 

f. Water use for energy generation
 

It has not been possible to study more thoroughly the matter
 
of water use for hydro-power at Maguga Dam nor for coal-fired power plants in
 
the Komati Basin (which has the coal). A quick examination of Swaziland power

development, its needs 
into the future, and the changing alternatives
 
available to supply those needs, would suggest that not too long from now, and 
perhaps by the turn of the one larger - 250MW)century, (200 
 or several
 
smaller (50MW) coal thermal plants 
will be needed. It has not been possible

eit'-er to identify with any precision just how many M3 of water are needed for
 
each megawatt produced; estimates vary immensely depending upon recycling and
 
other technologies employed. That is why estimates used in this report are so
 
crude, and differ from place to allow for
place to a range of possibilities.
 

It is considered to be in Swaziland's own interest to investigate this
 
possible use of Komati water in the future. Such power generation would no
 
doubt, for the most part, be an import substitution activity, reducing 
a
 
dependence; 
 its coal mining would create significant employment; and it would
 
use a resource--coal--which otherwise does not appear to have a burning

future. Power exports to Botswana, Lesotho and Mocambique are possible.
 

The possible use of Maguga Dam for hydro-electric power has been
 
identified. Two options appear available. One is 
to generate base load power,

using only water which is being spilled to meet other (mainly irrigation)
 
demands downstream. Is this technically possible?
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Secondly, could the facility be used for peak 
power if it required

spilling 
water which is not needed downstream for other purposes, hence
 
wasting (or consuming) it? what
And are the costs and benefits of these
 
options? Finally, could any power generated, if fairly cheap, be used for any

irrigation activity (pumping)? 
 These matters also should be studied; they

could affect dam design, irrigation area 
locations, and financially affordable
 
pumping lifts.
 

g. Water use for forestry development
 

Section III.B.5 above discussed briefly the possible

advantages of 
further forestry development in the Komati Basin on SNL land.
 
There is no need 
to repeat that discussion here. 
 The initial impression is
 
that such a use for water would be highly economic, in the same way the past

and current use of watcr for 
that purpose is clearly productive for Swaziland.
 
The particular issues requiring more detailed 
examination relate to 
current
 
land use in the high potential areas, and the 
economics of smaller timber
 
blocks somewhat more widely scattered on areas 
of otherwise not productively

used land. 
 The study would naturally include an examination of the means 
to
 
minimize any resettlement required. 
 Usutu Pulp Company experience would
 
perhaps be relevant in this connection. Forestry development could 
be
 
accelerated should the suggested 
reservoir studies (8 below) 
indicate that
 
more trees 
will not affect materially for
(or at all) tne water available 

other purposes, again depending on comparative economics.
 

h. Maguga reservoir management and sedimentation studie's
 

Many technical and hydrological question 
marks apparently

still surround the nature of operations of Maguga Reservoir. 
 Specific

questions relate, for example, 
 to the impact of enhanced forestry water
 
consumption on both MAR and storage. The relationship between existing and new
 
agricultural demands is still 
unclear, as is the nature of water use for base
 
hydro-power generation as distinct from water 
requirements for peak load power

production. 
Many of these basic hydrological 
issues should be studied further
 
and soon, before work goes forward on planning further water use (more on this
 
at 11 below).
 

Underlying these concerns is the need to avoid 
the 'wer-extending of
 
consumptive uses of new 
water; such over-extensions 
always have negative

implications 
when water supplies are constrained. 
 If this region follows the
 
50-100 year hydrological/metereological regimes of elsewhere, the region could
 
"dry up" markedly. The argument can already be 
made that this over-extension
 
is exactly what has happened in the Komati Basin 
over the good run-of-river
 
years of the late 
1960's and the 1970's--surely we should learn from this
 
experience and not overextend again.
 

A constituent part of these u-servoir 
studies must also be a variety of
 
sedimentation studies. Sediment yield 
 data are extremely weak and
 
hypothetized. Sediment yields are 
probably higher than imagined. And, "if the
 
storage losses which are estimated.. .prove to pose a threat to 
the economic
 
viability of a specific reservoir more 
detailed investigation of the specific
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case would be justified." Professor Rooseboom uses various formula to
 
calculate that sedimentation losses in Maguga Reservoir would be, 
 at year 10,
 
some 17.5 MCM and 44.4 MCM at year 50. These are the equivalent of losses to
 
irrigation some 1,300 ha and 3,000 ha respectively. At year 30 after reservoir
 
development, some 31.3 MCM would be lost.
 

Clearly, if these data are correct, planners had best not count on
 
committing large investments using water which just won't be there "down the
 
road." How does such loss of reservoir space affect hydro-power generation?

How does it influence the ability to guarantee deliveries to existing or new
 
irrigation schemes, especially when the rate of assurance 
drops? Perhaps the
 
dam can be designed to flush annually at peak during the rains? (A 16 first
 
Aswan dam).
 

It is recommended most strongly that the results of the 1984
 
Agricultural Census be published with all despatch. Manpower and budget

shortages could be overcome with external 
 assistance to the Central
 
Statistical Office. All project work and policy-making in the country would
 
benefit.
 

i. Study of water rights
 

The Devres TOR ask the Consultant (Section 4.3.C.c.) to
 
estimate how water is to be apportioned under conditions of water shortage.
 
Presumably this has two time dimensions, one pre-Maguga Dam, and the other
 
post-reservoir. Since; there is really only one 
prime user on the Komati pre-

Maguga, that case rc-is little further consideration. Indeed, run-of-river
 
shortages are now (1985) compensated for by SIS having sufficient
 
canal/pumping/reservoir capacity to cope with even very severe 
shortages.
 

Post-Maguga Dam/Reservoir, however, there could be multiple users. Some
 
will be irrigation farmers--SIS; and one, two, three possibly up to five, 1000
 
ha IDUs 
each of which could be a separate project entity with different crops

and crop water requirments. Other users could include crop processing plants

(sugar) and coal thermal plants. 
Forestry water users would not be involved;
 
you cannot stop rain going 
to trees. So there is the probem of inter-sector
 
allocations as well as inter-unit/inter-project allocation's within sectors.
 

This study team can contribute little to the matter of inter-sectoral
 
water distribution. Theoretically, one cuts back from those users where value
 
added/M' is least; as a matter of principle, reductions should progressively
 
equate value added lost. Figure 1-5 conceptualizes this matter. In financial
 
terms, power generation undoubtedly gives reasonably high VA/M 3 , possibly 
E6-ElO/M' . Within that, peak hydro no doubt comes at the higher, end, with
 
thermal probably at E6-E7/M3. Economically, values would be about the 
same
since there would be (imported) substitutes for power generation lost. Peak
 
hydro-power in any case would be ruled out under water shortage conditions.
 

1 Prof. Rooseboom, Sedimentation Studies Consultant report to the JPTC,
 

(Johannesburg, November, 1981). 
 p.5 . A major economic benefit of
 
afforestation; of course, is the economic value of a longer life for the
 
reservoir.
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There could be a range in the 
thermal power sub-sector, however,
depending upon the nature 
of the technologies used. Presumably 
the more
sophisticated 
(generally newer) technologies 
of water use and recycling
produce more VA/M3 water used. 
 In Figure 1-5, the three different plants 
arc
represented 
as having three different levels of VA/M3 of water used. 
 If the
decision is made to 
shut them down, then sequentially they would be No.1, 
then
No.3, 
 then No.2. But even the lowest VA/M3 plant contains more VA/M 3 
than the
most productive agricultural operator. 
 The economic 
values would probably be
higher for the thermal since 
the raw material, coal, is in such 
abundant
 
supply (and would have a low economic price).
 

Within the agricultural irrigation sub-sector the 
same principle holds;
cut back first on the production that yields least per M' at 
the margin. In
the display, existing crop areas should reduce water on 
No. 1 first since
VA/.3 is lowest there, then to the crops 2, 
 then on 3. The 
same principle
applies to crops on new irrigation schemes. Let it be repeated that the values
of production/M3 shown here 
are purely guesswork for each crop, and relatively
between crops--it is merely 
the principle which 
is being established here.
Water for processing must 
no doubt be less optional since without the
processing all 
or most VA would be lost for the crops so handled.
 

Yet even within this general economic framework, there could be more
micro-level consideration regarding irrigation. 
 During periods of forecasted
water shortage, priorities for getting water could also be set 
as follows:
 

1ST: EXISTING AREAS OF MATURING CROPS
 

Rationale : In this case 
the farmer has a full commitment of time, effort and
 
funds. 
 Failure to bring the crop to full maturity would result in
serious financial consequences. Farmers should 
be encouraged to
 
harvest early if possible.
 

2ND: EXISTING AREAS OF GROWING CROPS
 

Rationale : In this 
case the farmer has a significant investment 
to protect.

Further, many crops in this stage of growth 
can be maintained with

comparatively 
light water applications, particularly 
cane and
 
cit.us.
 

3RD: NEW PLANTINGS
 

Rationale : 
New plantings are especially sensitive 
to moisture stress. Surface

irrigation systems 
are particularly inefficient 
when the farmer
 
attempts 
to apply light rounds at planting. Farmers should be
discouraged from 
new plantings 
until the water shortage has been
 
ameliorated.
 

In addition to setting priorities, the actual allocation per hectare
should be based 
on new crop requirements. 
 This tends to reward and encourage
the farmer who uses 
efficient methods of application. 
 As the IDU is designed
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presently, the farmer can choose either surface or overhead irrigation from
 
the pressurised mainline. He should be encouraged to rent, if necessary, the
 
required overhead irrigation equipment to handle his farm during shortage
 
periods.
 

Extension officers should counsel farmers on the concept of "deficit
 
irrigation." The concept suggests that as farmers normally seck maximum yield,
 
the incremental contribution of successive units of applied water becomes less
 
and less. In the context of the water shortage, the last applied units of
 
water would return more crop if applied to some other field or crop.
 

The actual application of the priority system would require an up-to
date cr p accounting in order to e,tablish allocations. Special metering 
valves are available which will actually turn off flows when the farmer has
 
drawn 	his allocation. Tampering with the valves could subject the farmer to
 
legal action. Farmers should not be allowed to sell their allocation.
 
Extension officers should be responsible for administering the programme, and
 
the nucleus farm would be subjected to the same allocation formula.
 

These are very general considerations. Much more work must be done on
 
this subject in Swaziland.
 

j. 	 Accelerating design level studies for Komati
 
project feasibility analysis
 

As required, the TOR for the next and final (design) stage
 
of studies for a Komati Irrigation Project have been drafted--Annex 3. These
 
encompass a variety of subjects. Among them, however, are several which, in
 
the nature of things, are going to take longer to effect than the other
 
components. This is partly because they take longer to launch, not just to
 
accomplish once started. It is recommended that work on these components
 
commence with all deliberate speed.
 

One of these in the TOR is the soil study/land capability classification
 
exercise. This is costly, extensive, and takes time to organise and implement.
 
Because an external donor would no doubt need to provide funding, it could
 
very well take 12-24 months, or longer, to begin such studies, even if effort
 
started now. Were project planning for other areas also being considered, the
 
same external organisation could effect economies of time and staffing by
 
doing more than one area (e.g. also do Big Bend on the Usutu).
 

Another range of studies in the TOR 'hich will take some time to find
 
the right people for, and then conduct, are the basic socio-economic studies.
 
Numerous highly intractable elements arc included here, such as accomodating
 
livestock, land tenure and land rights, and the rather drastic altering of
 
power/responsibility 
structures which generally accompany even modest-sized 
modernization projects. A project as large as the one contemplated--3,000 
5,000 ha, with many thousands of people involved--is bound to occasion a nest 
of socio-cconomic issues which will serve, in time if not immediately, to 
reduce interest and manageability, and thus productivity. Satisfactory studies 
of this nature a e not conducted overnight; they should usually be spread over
 
several years.
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early as any other, thirdly, is
Perhaps the study which should begin as 


the Maguga Reservoir Use Study mentioned at 8 above. The TOR for such a study
 
was not required to do so.
are not included with the rest; this Devres team 


Nonetheless, the results of such studies could have a significant bearing on
 

the nature, size, timing and location of water-project uses.
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ANNEX 1
 

EXTRACTS FROM
 

JPTC, KOMATI RIVER BASIN DEVELOPMENT:
 

PROPOSALS FOR THE INITIAL DEVELOPMENT OF THE
 

WATER RESOURCES OF THE KOMATI RIVER BASIN AND
 

PROVISIONAL LONG-TERM DEVELOPMENT PLAN,
 

MBABANE, SEPTEMBER, 1983
 



ANNEX 1
 

Extract from JPTC, Komati River Basin Development:

Proposal for the Initial Development of thie Water
 

Resources of the Komati River Basin and Provisional
 
Long-Term Development Plan, Mbabane, Sept2mber, 1983
 

"Commencing in July 1981 
 two firms of consulting engineers have
performed a detailed study of the 
water damands from and 
the water resources
 

powerstations on the Transvaal highveld and extensive exotic afforestation. No
 

of the Komati river basin to its confluence with the Crocodile river at 
Komatipoort. 

Presently the major consumers of water are irrigators, thermal 

storage dams regulate the water used 
for irrigation, which 
is therefore
conducted at 
a very low level of assurance. The potential for 
irrigation
development and afforestation for exceeds the utilisable water resources while
the needs of the increasing population and for additional supplies 
to
 
powerstations must also be met.
 

A provisional system of six 
new dams is prgoosed. The 
total system,
including the existing dams, 
 will yield 940 x 10 m3 
 at various levels of
assurance, in addition to the water 
use of 101 x 10 m
3 /a by afforestation.
These will meet the 
long-term water requirements from the Komati 
ri'er basin
while still retaining some reserve, albeit at 
high future cost, for 
use
possibly also in Mocambique. The development will be executed in phases and it
is proposed that dams be constructed immediately at Maguga on 
the Komati river
in Swaziland and at Driekoppies 
on the Lomati river in the Nkomazi Rggion in
the Republic of South Africa. 
 to allow the utilisation of 710 x lOm 3/a in
toal at various levels of assurance, in addition to the water use 
of 101 x
10 m3 /a by a'forestation. 
 This 
would result in stabilising all existing
and allow for use
 a modest increase in development. 
 The cost of these two dams
will be R131,3 million at current prices and both dams 
can be completed by
1990. A hydro-electric powerstation of 12MW capacity and providing 60 GWh,'a

can be installed at Maguga." (p.iii)
 

"RECOMMENDATIONS
 

It is 
recommended that the Governments of the Kingdom of Swaziland and
the Republic of South Africa agree to the following:
 

A provisional long-term 
plan for the development 
of the water
 resources 
of the Komati river basin. 
 This plan includes new dams
at Boekenhoutrand, Maguga, 
 Singuen, Tonga, Driekoppies, Vlakbult

and possibly Ngonini to provide for a total net storage of between

100% and 150% of the afforested Mean Annual Runoff.
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The immediate implementation of the first phase of the development
 
comprising dams at Maguga on the Komati river in Swaziland and at
 
Driekoppies on the Lomati river in the Nkomazi Region in the
 
Republic of South Africa. The gross storage capacitieg of Maguga
 

3
and Iriekoppies dams are provisionally set at 295 x 10 m and 251
 
3
x 10 m respectively and are estimated to cost R63,7 million and
 

R67,6 million respectively at current prices.
 

Based on the intended short-term expansion of irrigation
 
development part of the additional water available from the first
 
phase development be allogated in equal shares to the RSA and 
Swaziland viz. 40 x 10 m /a to each state, for additional 
irrigation developr:2nt. 

The remaining utilisable water (36 x 106m'/a) be held in reserve
 
for later allocation of the basis of proposals to bc submitted by
 
the JPTC for consideration and agreement by the governments.
 

Implementation of any subsequent phase of the provisional long
term development plan and the allocation of additional water
 
secured therefrom be based upon a need for additional water,
 
experience of operation gained from the first phase and further
 
studies conducted by the JPTC, subsequent te which proposals will
 
be submitted to the two governmerts for consideration and
 
agreement." (p.iv)
 

"The mean water shortages amount to 17,3% of the mean annual water
 
demand along the Lower Komati river upstream of Komatipoort in the RSA, 4,1%
 
of the mean annual water demand in the Lomati river catchment in the RSA and
 
1,9% of the mean annual water demand along the Komati river in Swaziland at
 
IYSIS.
 

During the most critical quarter of the year water shortages are
 
expected to occur on average twice every 3 years along the Lower Komati river,
 
twice every 5 years along the Lomati river and once every 6 years at IYSIS.
 

The Shortage Index , which accounts for both the severity and frequency 
of annual shortages, has been found to be 4,13 along the Lower Komati river, 
0,33 along the Lomati river and 0,35 at IYSIS, compared to a generally 
acceptable level of 0,25 on an unregulated river. The Shortage Index however
 
also fails to reflect the impact of the severe seasonal shortages outlined
 
hereinbefore, which could have a crippling effect on irrigation farming.
 

The foregoing confirms that tho water supply situation within the Komati
 
river basin is inadequate to sustain the present irrigation development at an
 
acceptable level of assurance.
 

* n 

Shortagc Index = (Water Shortage during Year)2 x 100 
1 (Water Demand during Year ) n 

where n = Number of years of record
 

1-74
 



Serious shortages are 
also expected to occur along the Incomati river in

Mocambique because of the large water use 
along both the Crocodile and Komati
 
rivers.
 

POTENTIAL FUTURE WATER DEMANDS
 

The potential water demands within the Komati river basin 
to develop the
 
full potential have been fcand to far exceed the utilisable water resources.
 

The population of the 
Komati river basin is expected to increase to
 
792,000 persons by the year 2010, distributed as shown 
in Table A.1.1. The
 
corresponding total 
water demand for domestic municipal, industrial and mining
 
purposes within the basin, excluding the water demand based on heavy

industries associated with irrigation, 
 mining (E.g. thermal power generation)

and afforestation has been 
assessed at 60,4 x 
10 ms/a by the year 2010. By the
 
year 2010 a total of 7,5 
x 10 m3 /a will also be transferred from the Lomati
 
river for use by the municipality of Barberton. 
The enlargement of this water
 
supply system is due to commence shortly. 
 Similar other small storage schemes
 
may in future be found to be convenient. Including the existing water supply
 
to the powerstations on the Transvaal highveld 
and the 101,5 x 10 m3 /a

consumed by afforestation the demand for water 
from the Komati ri er basin at
 
a high level of assurance is expected to increase to 316,4 x 10 m3 /a by the
 
year 2010.
 

Under present limits the RSA will 
issue pe-mits for a further 6,301 ha
 
of afforestation 
in the Lomati river catchment downstream of Swaziland. The
 
total afforestation potential of the Komati river basin 
amounts to 339,900 ha
 
which is distributed 
as shown in Table I-A-1. Full utilisation of the
 
remaining potential would 
 therefore result in a further 220,300 he of
 
aforestation and a total potential water demand of approximately 288 x 10 m3 /a

of the utilisable water of the Komati river basin.
 

The potentially irrigable 
soils within the Komati river basin amount to
 
230,800 ha, distributed as 
shown in Table 1 and have a potential water demand
 
of 2257 x 10 m /a. 
 The higher quality irrigable soils 
(Class 1) alone account
 
fog 148,500 ha as shown in Table A.1.1 
and would require approximately 1394 x
 
10 M3/a to irrigate.
 

In addition to the aforementioned potential water requirements 
there is
 
a growing need 
for more water from the Komati river basin for thermal power

generation within the Republic of 
South Africa by powerstations situated 
on
 
the coalfields of the 
Transvaal highveld, inside or outside the Komati river
 
basin.
 

It is expected that the livestock numbers 
 will not increase

significantly beyond their present 
number because of the already high gross

ligestock density of 4,2ha/ELSU. The water use will therefore remain at 3,.8 x
 
10 m3 /a.
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Due to the increasing population of the Komati river basin and the need
 

is apparent that considerable
to establish agriculture based on irrigation it 

che near future and is expected
additional irrigation must be developed within 


along both the Komati and Lomati rivers within Swaziland and within the
 

Nkomazi Region in the RSA.
 

Unless storage is created within the Komati river basin this additional
 

irrigation development will be harmful to existing development.
 

Arising from the pulp industry considerable pressure has also been 

placed on the Directorate of Forestry of the RSA to increase the previously 

established permit limits for afforestation within the Komati river basin. 

It is known that considerable irrigation potential exists along the 

Incomati river in Mocambique and that consideration is being given to 

augmenting the water supply to Maputo from the Incomati river. Construction of 

the Corumane dam on the Sabie river in M-locambique is currently in progress to
 

permit the development of approximately 36,100 ha of irrigation along the
 

Sabie river before its confluence with the Incomati river.
 

POTENTIAL UTILISABLE WATER WITHIN THE KOMATI RIVER BASIN
 

General
 

The natural (virgin) mean annual runoff (MAR) of the Komati river at
 

Komatipoort has bee% assessed at 1433 x lO0 m'/a of which the Lomati river
 

contributes 369 x 10 m /a. The contribution to the natural MAR by the RSA and
 

Swaziland is shown in Table I-A-1.
 

The utilisablg groundwater potential of the Komati river basin has been
 

assessed at 11 x 10 m3 /a, which is insignificant in relation to the overall
 

water resources.
 

The unregulated flow of the Komati and Lomati rivers is capable of
 

sustaining considerable irrigation development as is evidenced by the extent
 

of the existing developmient, albeit presently at high risk. To reduce the risk
 

to the existing development to an acceptable level it is therefore necessary
 

to regulate the flow of the rivers of the Komati river basin by means of
 

storage and to provide additional storage to meet future increases in water
 

demand.
 

After provision of the above storage it will however still be possible
 

to utilise the unregulated flow of the rivers at an acceptable level of
 

assurance without direct reliance on storage. The greatest potential for
 

utilising the unregulated flow exists along the Lomat- river within Swaziland
 

wherg the utilisable water for irrigation at Ngonini has been assessed at 45
 

x 10 m3 /a at 80% assurance, after allowing for the effects of afforestation 

and the future abstractions by Barberton. At the northern bordr of Swaziland 

along the Lomati river this increases to approximately 54 x 10 m3/a at an 80% 

assurance. 

1-76
 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMAT.I RIVER
 

Table I-A-1: Komati River Basin: Miscellaneous Statistical Data
 

Description Total 
 RSA Swaziland
 
Mswati & Remainder Total
 
Nkomazi RSA
 

Area (km2 ) 9 567 3.8,9 60,2 79,1 20,9
 

Natural MAR(I0 6m ) 1 064 19,4 
 51,9 71,3 28,7
 

Population (No.):
 
--1982 238 000 54,0 21,1 
 75,1 24,9
 
--2010 590 300 64,5 13,7 78,2 21,8
 

Livestock (ELSU) 186 900 22,2 47,2 69,4 30,6
 

Currert Effective
 
Irr ation (ha) 31 035 5,9 54,4 
 60,3 39,7
 

Current Afforestation
 
Permitted (ha) 
 81 684 2,0 78,8 80,8 19,2
 

Afforestation
 
Potential (km2 ) 2 855 10,8 67,4 78,2 21,8
 

Irrigation Potential
 
(ha): --Class 1 133 700 18,2 73,3 91,5 8,5 

--Class 2 6 600 11,7 49,2 60,9 39,1 
--Class 1 

and Class 2 199 700 16,1 65,3 81,4 18,6 

Potential Irrigation 
Water use inside 
Basin (1Om /a): 

--Class 1 1 201 25,3 62,9 88,2 11,8 
--Class 2 678 12,7 39,7 52,4 47,6 
--Class 1 

and Class 2 1 879 20,8 54,5 75,3 24,7 

Source: JPTC, Komati River Basin Development, (Mbabane, September, 1983),
 
Table 1.
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During the interim period before the full lengths of the Komati and
 
Lomati rivers are controlled by means of dams considerable use will still be
 
made of the unregulated flow of the rivers since the upstream dams will 
be
 
used to augment and thereby maintain the river flow downstream.
 

DAM SITES INVESTIGATED
 

A total of 14 sites for new dams have been investigated as shown in
 
Figure 2 (not enclosed with these extracts.)
 

With the exception of Singerton and Mzimnene dams 
on the Mhlambanyatsi
 
and Mzimneno rivers respectively, only dams on the Komati and Lomati rivers
 
were investigated since these rivers 
prcsent the most opportunities for
 
creating significant beneficial 
storage. A major factor that governed the
 
investigation was the availability of 
water from the sub-catchment supplying

the dam, cost and the location relative to points of significant water demand,
 
both present and future.
 

LONG-TERM DEVELOPMENT PROPOSALS
 

The positions of the existing and future dams and river diversions
 
contained in the provisional long-term develcpment proposals are shown in
 
Figure 2 (not included). The salient features of the existing dams and the
 
proposed new dams at a net storage capacity of 1215,4 x 10 m3 /a (approximately

97% of the afforested MAR), are given i8 Table I-A-2. The proposed system of
 
dams will have 
a 6total yield of 817 x 10 m3/a at 98% assurance, in addition to
 
the 101,5 x lO m/a of utilisable water consumed by the 119,633 ha of
 
afforestation envisaged under the present permit system.
 

The total capital cost of the proposed long-term development plan is
 
estimated at 
R337 million at current prices and excludes the value of
 
Nooitgedacht and Vygeboom dams, which has been assessed at R49 million.
 

The proposed long-term development plan entails a relatively large

ntmber of dams. This is however due to the high costs of some of the larger

dams such as Silingane and Ronel, where 
it has been found that the capital
 
cost of dams at both Maguga and Singuen and at both Valkbult and Tonga is less
 
than that of dams at Silingane and Ronel respectively. A further problem with
 
Ronel dam is that it will require the resettlement of three entire villages in
 
the Nkomazi Region in the RSA.
 

The need for Ngonini dam is not immediately apparent, but it has been
 
included in 
the plan at this stage because of the potential for deferring some
 
of the initial cost of providing storagc at Driekoppies will require the
 
resettlement of approximately 2 000 persons (300 dwellings).
 

The sizes of Lhe dams at Singuen and at Tonga have been restricted
 
because of potential inundation of Balegane in Swaziland and 
the proven coal
 
fields in the Nkomazi Region in the RSA respectively. The size of the dam at
 
Maguga has been determined by the :opographical features of the site, which at
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SWAZILAND: ECONOMIC 
STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON 
THE KOMATI RIVER
 

Table I-A-2: Komati River Basin: Features of Dams Proposed for Long-Term Development Plan
 

NET YIELD (106 m'/a) a Present AREA INUNDATED (km' )
 
Net GrossRSA
 6Remainder
DAM Storage Storage 98% 80% 6 Ra Swaziland 

(106 m) (10_ m_) Assurance Assurance (10 R) Nkomazi RSA Total 

EXISTING DAMS
 

Nooitgedacht 
 67,8 79,4 33,1 N.A. b"  9,3 9,3 -
Vygeboom 68,9 85,4 108,2 N.A. 4- 7,8 7,8
 
Shiyalongubo 
 (2,3)F (2,5) (4,3) 
 (4,B) (N.A.) 
 - - (0,7) -
Sand River (44,1) (50,3) (-) (-) (N.A.)  - _ (7,0) 

FUTURE DAMS
 

Boekenhoutrand C 
278,9 288,0 i31,8 N.A. 84,1 - 15,3 15,3 -

Maguga 259,7 295,0 208,5 261,7 63,7 
 - - 10,0
 
Singuen 111,0 112,0 86,4 112,0 
 39,7 -  - 16,4 
Tonga 117,0 122,0
d' 41,0 52,0 51,4 22,5 22,5 -
Ngonini (50,0) (60,0) (104) 
 (120) (36,4)  - (6,0) 
Driekoppies 
 236,9 250,7 167,5 195,5 67,6 34,6 
 - 34,6 1,4 
Vlakbult 75,2 78,1 40,4 45,4 30,6 
 7,8 7,8 15,6 -
TOTAL 1 215,4 1 310,6 816,9 e666,6 386,1 64,0 40,2 
 105,1 27,8
 

a 
After allowing for the utilisable water use by afforestation, amounting to 101,5 x 106m /a
 

b Assessed value
 

Cd Including Theespruit diversion
 
Included as 
possible eventual addition to the system

e Total for only those dams that will 
supply mostly irrigation requirements

Excluded 
From totals since not contributing to the yield of the total 
system as considered.
 

Source: Ibid
 



this stage appear to limit the potential storage capacity to approximately 295
 
x 10 m /a.
 

The need for both Singerton and Mzimnene 
dams has faller away since the
consumers 
that would have benefited 
from these dams can be supplied from the
proposed system of 
dams at lesser cost. Stabilization of the Mhlambanyatsi

river, which supplies the Kaalrug Irrigation District, 
 will be more
economically achieved by a 
 pumped augmentation from DrickopDies dam."
 
(pp.5-10).
 

"It is envisaged that all the 
water demands of the Komati river west of
Swaziland to the year 
2010 will be met 
from Nooitgcdacht, Vygeboom and
Boekenboutrand dams. The proposed long-term development plan will 
therefore be
 
able to supply 
a water demand west of Swaziland of 258 x 10 m /a at 98%
assurance in 
 addition 
 to the utilisable 
water consumed by afforestation
upstream of Boekenhoutrand dam and upstream ot 
the Theespruit diversion, after

allowing for additional releases of 15 x 
10 m'/a from, Boekenhout,and dam to
sustain a reasonable 
flow in the Komati river for ecological rea-ons. This
release is fully recoverable at 
the next downstream dam viz. 
 Naguga. Allowing

for the increased 
water demands for domestic, municipal, industrial and mining
purposes west of Swaziland to 
the year 2010 Boekenboutrand dam will 
therefore

provide an additional 79 x 10 m /a 
at 98% assurance for 
other demands such as
 
at the thermal powerstations in the RSA.
 

Providing for the domestic, 
 municipal, industrial, mining and livestock
 
water requirements of 66,5 
x 106m%/a at 98% 
assurance 
to the year 2010
downstream of Diepgezet on 
the Komati river and along the 
Lomati river, the
remaining dams 
ViZ Maguga, 
 Singuen, Tonga, Driekoppies and Vlakbult will
yield 615,1 x 10 3/a 
 at an average %0% 
assurance for irrigation use,
including the additional release of 15 x 10 m'
 /a from Boekeohoutrand dam. When
the reservoir 
levels become critically 
low a 30% reduction in the mean
irrigation water requirements will have to 
be made, with an average risk of
 
occurrence 
of 20%.
 

Approximately 29,6 
x 106m /a is expected to flow to 
Mocambique in the
form of transmission and distribution losses along the 
Lower Komati river,

while approximately 30 
x 106 mj/a of the water supplied to IYSIS will be
returned to the Mbuluzi 
river as transmission 
losses and seepage return.
Subject to further refinement it has been accepted that elsewhere in the basin
river transmission 
 losses will be reregulated by downstream 
 dams and
irrigation distribution losses will be compensated for by return seepage.
 

The available water for additional irrigation therefore 
amounts to
approximately 155 
 x 10 m /a, which 
 will permit the development of
approximately 14 
000 ha of additional irrigation at 
an application rate of 1
100mm/a. The proposed 
 long-term development 
 plan allows considerable

flexibility in the 
distribution of the new 
irrigation development within the
 
Komati and Lomati river catchments.
 

1-80
 

I 



Th% 155 x 106 m/a available for additional irrigation V* equivalent to 
126 x 10 m3 /a at 98% assurance and tog-ther with the 79 x 10 m 'a additional
 
water secured at Boekenhoutrand dam the equivalent of 205 x 10 m3 /a will be
 
available for allocation between the RSA and Swaziland.
 

Greater water demands will largely have to be met by improvements in the
 
utilisation of the water, mainly by better utilisation of rainfall and the use
 
of more efficient irrigation systems since the additional water that can be
 
made available from the Komati river basin by larger storage is provisionally
 
being reserved for use by Mocambique. This additional water can only be
 
obtained at relatively high cost because of the long carry-over periods
 
required to utilise the remaining runoff, which cost will therefore increase
 
the overall unit cost of water within the basin and this will have to be
 
accounted for in cost allocations to the various states.
 

Implementation of the entire long-term development plan is however not
 
required immediately because of the lower present level of water demand and
 
the consequent unnecessary capital expenditure. A phased development scheme is
 
therefore proposed in order to satisfy the existing water demands and to also
 
allow for increases in water demand before commencement of a subsequent phase.
 
Phased construction has the further major advantage that it can be adapted to
 
suit variations in future water demand patterns.
 

DEVELOPMENT ALTERNATIVES
 

A total of 17 alternative systems of dams were investigated by the
 
consulting engineers. The system of proposed dams for long-term devleopment as
 
discussed in the preceding section was however found to meet all the existing
 
and expected future water demands at the lowest cost when considering the
 
relative costs of pumping water to the Transvaal highveld from Boekenhoutrand
 
dam instead of from Hooggernoeg dam and the potential problems associated with
 
resettlement of people at Ronel dam.
 

Ruigte dam is poorly situated to meet the water demands within the
 
Nkomazi Region in the RSA and is potentially underlain by a coal field.
 
Diepgezet dam will create serious environmental problems and will flood the
 
Diepgezet mine.
 

It has ilso been found that the inclusion of Maguga and Driekoppies dams
 
in the various alternatives always results in the lowest cost of water
 
secured, considering the existing points of water demand. The inclusion of
 
these two dams in the first phase development discussed in Section 9 of this
 
report retains sufficient flexibility to permit the later construction of any
 
of the other dams within the system (with the exclusion of Diepgezet and
 
Silingane dams) to meet possible changes in the future water demand patterns.
 

1-81
 

\k
 



PROPOSED FIRST PHASE DEVELOPMENT
 

The proposed 
first phase development is required to satisfy the 
present
water demands at an acceptable level 
of assurance and 
to allow for increases
in both primary water consumption (largely domestic) and 
a moderate expansion
of irrigation development in 
accordance with the requirements stated earlier.
 

With shortages experienced 
on both 
the Komati and Lomati rivers these
cannot be overcome by means of 
a single dam, although a single dam could
selects*vely alleviate some of the shortages. The cneapest dams upstream of the
points of major demand 
are at Maguga on the Komati river and 
at Driekoppies on
the Lomati river 
as discussed in the previous section. 
 The initial yields of
Maguga and Driekoppies dams 
 will be 282 x 
 oJ'rn'/a and 168 x 
l0bmJ/a
respectively 
 at 98% assurance and 366 x 10 m
3 /a and 196 x
respectively at 80% 106 m3/a
assurance and 
a 20% risk of reductions 
of 30% in the mean
irrigation water when the dams reach 
critically low 
storagc It:vels. When the
dams are operated 
to augment the unregulated runoff 
%ccuring downstrean of
them the combined 
system yield increases from 450 x 18 m'/a to 510 
x 10 m3 /a
at 98% assurance and from 562 x l06m'/a to 640 x 10 m
3/a at 80% assurance.
Allowing for transmission 
losses within the rivers 
it is expected 6that
combined utilisable yields of the two dams arc 
the
 

approximately 439 x 10 m /a and
569 x 106rm/a at 98% 
assurance and 80% assurance 
respectively.
 

A single dam at Maguga would only meet 
the present water requirements at
IYSIS as well as along the Lower Komati river with 
an 80% assurance and a 20%
risk of reductions of 3N% in the mean irrigation water demand with 
a reserve
of approximately 27 x 10 m3/a. 
 This reserve would meet the additional primary
water requirements until approximately 1995 and permit the development of
approximately 1 100 ha of 
new irrigation. 
 A single dam at Driekoppies would
only be able to meet approximately 90% 
of the existing water demands of the
irrigators riparian 
to the Lomati river 
and along the Lower Komati river at
80% assurance 
in addition 
to the existing primary (domestic) water demands.
This would not permit any further expansion within the basin, except at a

further reduced assurance.
 

It is therefore evident that dams are required in the Tomati river basin
at 
both Driekoppies and Maguga in order to meet present water requirements on
the basis of best 
joint utilisation of the 
water by the RSA 
and S aziland.
Details of Maguga dam built to 
a gross storage capacity of 295 
x 10 m/a are
shown in Figure 6 and 7 (not included) and details of Driekoppies dam built to
a gross storage capacity of 251 
x 10 m'/a are shown in Figures 8 and 9 (not
included). The sizes of both of these dams may require some revision pending
the further optimisation studies to be performed by the consulting engineers.
 

The construction 
of these two dams will however only meet current water
demands along the Komati river 
and irrigation riparian 
to the Lomati river at
an assurance level of 98%, 
without any allowance for increased water demands.
Consequently the increases in 
water demand due to increases in primary (mostly
domestic) water 
demand and expanded 
irrigation development will have 
to be
borne by a continuously decreasing assurance of 
the supply for irrigation,

unless the water can be utilised more beneficially.
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Reserving 22 x 106m3/a for the expecgted increase in primary water demand
 

to the year 1995 an additional 116 x 10 m3 /a will be available for increased
 

irrigation development, at which stage all the irrigation water will have to
 

Besides being available downstream of the
be supplied at an assurance of 80%. 


some of' this wate-r can also be abstracted upstream of the dams

proposed dams 


river in Swaziland.
where the unregulated flow permits e.g. the Lomati 


x 106 m ,'a of the aforementioned 116 x

It is therefore proposed that 36 


106 m'/a not be apportioned at this stage but also be kept in reserve for
 

future negotiation when either the RSA or Swaziland has reached the limits of
 

the proposed initial allocation of the additional 80 x 10 m3 /a for expanded
 

irrigation development as set out in Section 14 of this report and to allow
 

for a possible reduction in the yield of Driekoppies dam should subsequent
 

optimisation studies indicate that Driekoppies dam should be smaller, with a 

consequent later increase in the size of Vlakbult dam or the later 

construction of Ngonini darn, or both. 

With the proposed two new dams at Maguga and Driekoppies it is possible 

for both the RSA and Swaziland to proceed with new development on either the 

Komati or Lomati rivers. "(pp.10-16)".
 

1-83
 



ANNE;- 2 

TER.MS OF REFE2E.ICE FOR
 

A FEASIBILITY STUDY OF AUl IRRIGATION PROJECT
 

IN THE KO"IATI BASIN IN SJAZILAJD
 

(TOR for the Devres study team)
 



ANN EX 2 

Terms of Reference for a Feasibility Study of an 

Irrigation Project in the Komati Basin in Swaziland
 

1. INTRODUCTIOrN 

1.1 The curren t fourth Nat ion:al Development plan has identified 
irrigation developrntL as a p'iority area of National Development planning in 
Swaziland. The plaw call,; tho W upXent thefr' ICv. .- of con .'s igratioz

potential 
 t *n2r:': h t .. ,axinum ec-on:,i m san! tenef.ts aineeEAI are 
from this ,, mnt.Ovel 


Under the auspices of the Joint Permanent Technical Com-iLten (JTC) of
the governments of Sv'aziland and Sou:h Africa, proposals have been male for 
the long-term development of the water resources of the ,.onati River Basin. 

1.2 OVERVIEt'.I 

The development of this basin is planned in two stages. The first 
stage forsees the construction of two dams (one in each country), in order to 
firm up present flows to meet existing needs and to provide for further 
development. Stage two would involve 
the construction of irrigation schemes on
 
the land rendered productive with a steady water supply. Preliminary studies 
have identified potentially 5,000 ha that could be 
irrigated in Swaziland.
 

Thus far, negotiations with South Africa have only addressed the
 
issue of the dam construction. To date the initiation of planning of the 
possible irrigation projects within Swaziland, downstream from the proposed
dams, has not been implemented. To rectify this situation, a feasibility study
needs to be conducted to begin stage two in the development of the Komati 
River Basin. 

1.3 SUMMARY OF PURPOSE
 

The purpose of this feasibility study is to ascertain the
 
viability of irrigation development in the Komati basin. This must be
 
established before binding decisions regarding the allocation of the dam water
 
and cost can he made. The results from the feasibility study would aid the 
government of Sw.,aziland in their ncoCiations .'ith the 3ou th African3 by
providing information that indicates the economic soundness of a large capital 
investment in a dam and subsequent irrigation project.
 

Note that the style used in this Annex is as received from USAID; it is
 

not necessarily corsistent with the Devres style followed elsewhere in 
this report. 
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2. 	 BACKCROUND 

2.1 	 POLICY OBJECTIVES 

(a) 	 To expand productive employment opportunities in the country
in order to cope with th~e foreseen increases in the labour 
force and taking into account te inadequacy of income
earning opportunities in the traditional dryland agriculture 
system. 

(b) 	 To improve the productivtvy of smal holier agr icul.ture 
throuh th_ up-grading of techn, ov, s treng thenin g of 
,,ma ,qrc..; h: i npover skil: an- il'-, in nd and water"enuor:ces a[ppliedl in co0njunc-tion, ,,,iti- laboo.r. 

(c) 	 To expa ! the base for gov r'nr:,ent revenues and foreign
e:xchange ea n ingssavings through export promotion and 
diversification and i:nort substitution activities. 

(d) 	 To encourage self-reliance in the Swaziland economy with 
emphasis on increased self-sufficiency in basic food 
production. 

(e) 	 To promote faster economic growth with social justice. 

2.2 	 ACTIVITIES
 

A. 	 INTERNATIONAL WATER DISCUSSIONS AND NEGOTIATIONS 

In the mid-1960's concern arose regarding the upstream

exploitation and development by South Africa of common rivers and
the consequently adverse effects these developments were having on 
cross-border flows into 	 Swaziland. Swaziland acceded to theagreement then existing between South Africa and 
Mocambique which
 
provided 
 for consultants and co-operation towards the 
 joint

beneficial use of the rivers of common interest. At this time 
South 	Africa had exploited only 11 
per cent of the water resources
 
of its part of the catchment areas. 

Subsequently, Swaziland made efforts to secure assurances from 
South Africa that normal dry season flows would be maintained. 
Howcver, since no common basis for apeortionment could be found, 
no agreemen t ha.; been reached and a -etUil, d memorandum of 
proposals made by South Africa in 197G3 was 	 considered 
unacceptable. By this time South African exploit:ation of the water 
resource was approaching 30 per cent of its part of catchments. 

The continuing problem in these negotiations has been the absence 
of any agreement concerning equitable apportionment. The South 
African position is that, without having comprehensive storar.,e
facilities in place on their side of the watershed, they are 
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unable to fully guarantee any releases. This means that in the 
interim, South Africa continues to develop its water storage 
facilities according to its needs and with inadequate regard for 
down-stream jsers. It was on this issue that ninisterial 
negotiations .vere held with South Africa in 1979, at which time 
the establish-ent of the JPTC was agreed. 

The terms of reference of the Committee were to disc.uss, plan and 
recommend to the respective governments optinal water r.sources 
apportionments and development projections, while observing the 
parameters nlI ui Je. ines of t'he Helsini rules of lOG. 

ozaab ique jr i ael the techn i cal comm i ttee in 1932. 

B. '.ATER 2p2q;"'' 'L I!r 

I t kas ce. rvi irns c tihe coanrlotian of tc ':30 'water 
resources s':'ey in 1070 that. further irriga tion ,.veloment would 
be de-en e.: cn cross-border river flow a re e)e, ts with 
neighbourin :ountries and a pl-nned programme of dam construction 
based on thesz agreements for each river basin. Schemes proposed
in the 1977's, with the exception of the dam at 'njoli for 
Sinunye, were .,nargnal propositions and, in the absence of major 
storage facili ties, impractical. However, as a result of declining
cross-border flows from South Africa and the increased domestic 
demand for water, a re-assessment of this resource became a 
priority during the period of the Third National Development Plan 
(1977-82). Consequently, a series of research activities were 
initiated.
 

In 1979 the United States Corps of Engineers were retained to 
prepare the terms of reference for the development of a 
comprehensive water resources and related development framework
 
plan for consideration and in support of negotiations with South 
Africa on the apportionment of common waters. South Africa had 
already undertaken a similar study 
on its side of the common
 
watersheds.
 

In 1981 the Corps of Engineers, having subsequently ag-eed to
 
undertake the study for which they were initially commissioned to 
formulate the terms of reference, released their findings. This 
study comple:ed the background to water development by updating 
the National water balance, identifying river basin potentials, 
including hy-ro-power and singling out two areas nf immediate 
concern. These were I ';e Xom-Ati basin in the rth of the coun try 
and the Usutugwauaa basin in the south. 

C. KOMATI BAS IN* 

The Corps of Engineers confirmed that the Komati run-of-river 
flows were already over-exploited by South Africa and Swaziland 
and concludel that, if the situation was not to deteriorate 
further, re:medial action was necessary. Consequently, a further
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study was initiated by both countries through the JPTC, and theconsultants Henry Olivier and Associates, in association withChunnett, Fourie and Partners, employed for this purpose. TheCorps of Engineers were retained by Swaziland to monitor progress 
or, the study. 

This study was completed in September 1083 and contained definiteproposals for a phased construction programme on the Komati and
Lomati rivers which will rc-established the water flow necessary
to sustain the existing substantial irrigation developments onthese rivers and provide for a modest expansion. The proposals
were subitted to Cabinet in April I.§S and we' duly approvc. 

The proposc:! constr ctLion prog,:-.rimoe calls for two dans to bebu it, one on te :n ti r ive r at :a in -,'i[!Id, and on the
Lamati rivcr a: irie:omnies in the 1cublic of Af ica. Thesetwo dams are conceived as a sinille projeact by the out-, Africans 
even thouih it entails two dams, one of .Ihich lies within the 
Swaziland 5order. From the mar it can be seen that the Lomti and'omati rivers begin in the Republic, travel throuh Swaziland and 
then converge further down stream once they flow back out ofSwaziland (figure 1). 1 Hence, this proposed project will enable
South Africa to irrigate one large basin down-stream from the
dams, North of Swaziland (figure 2). Swaziland, on the other hand,
could irrigate two separate b;isins within its borders: The Lomati 
and Komati basins. 

D. POTENTIALS USES 
FRO,'. THE DA.S. 

OF THE INCREASED WATER SUPPLY 

Dl NE'., IRRIGATION 

In late 1934, the government requested the Corps of
Engineers to re-examine the feasibility of an irrigation
project in the Komati Basin. On the basis of their 1981 
report and further desk work, a brief document was presented
to government in February 1985. The project w'rea selected 
for the analysis was on the left bank of the Komati river.
This area was selected over the Lomati area for several 
reasons including: Availability of class 1 soils (3,600 ha on Konati, compared to 1,200 ha on Lomati); slope gradients
(Lomati 3 to 4 times steeper than Komati); number of canal 
crossings (significantly more on Lomati); and contexual -
*.[lauga dam would be locale,] on the KI'omati river about 47 kmupstream from the diversion site selected for the analysis.
The identified project involves a 55 km main canal from
which it was estimated that an area of approximately 5,000 
ha can be reached. 

1 Note : Figures not included with the TOR 
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D2 FIRMING UP EXISCLING SCHEMES 

Another, more immediate use of the water by Swaziland is to 
firm up its existing irrigation schemes in the bKomati basin. 
Swaziland has becc-7e aware of late that the effect of
 
increasing water use by South Africa on the Ko:nati river has 
been to decrease t.e normal flows e: L,:'in into Swaziland 
and so presents an ever increnasinc' h3,zar to irrirators in 
Swaziland, particularly to the Swaziland Irrigation Scheme 
(S.I.S.) who rely c- run-of-river flows (fi},ure 2). 

SIS has at prisent estim- mcanec, 172 ,;C': ?A. 1_11ated for 
the .I'.mCht ,rs '2I !. r 13"1, ex Cf1 -perienced 

.:~,.C 
req-ui r', ;i! 1tieI c- w1a t r 'n c,r c cou nrt 
release any to aLn--. T*us SZ, severe drought 
year, '.as short of its norral irri t to.-. ....t b sob e
70 '.iC:."
 

It is expected that if action is not taken Swaziland could 
experience a shortfall in mean need of at least 45 MC.'4 by 
1990, and at a frequency of one year in five. The shortage 
could be much greater in any given year, in fact it could 
exceed 70 ]CM.it , such declining flows and hazards, it is 
estimatel that SIS would have to reduce its area under 
irrigation by at least 3,000 ha. Since SIS is a sugar 
producing scheme, this reduction would result in a serious 
loss of foreign exchange as well as jobs. In 1984 prices, a
 
reduction of 3,000 ha would have meant a revenue loss of 
E12,7 million and 33S5 jobs, a considerate loss for a country 
the size of Swaziland. 1 

E. 'IATER AND COST APPORTIONMENT 

The total cost of both dams was estimated in September 1983 
at 
E131.3 million. The 1983 proposal suggested that the
 
water be distributed as follows:
 

Total estimated yield from both dams 560 .CM,
 

Swaziland share:
 

1) To firm up present needs (SIS) ................ 49 MC",
 
2) For new development ............................. O :.ic
M
 

Total .................................................. 
9 :C
 

No doubt the word intended in this last sentence is "considerable". 
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South African share:
 

1) To firm up present needs ...................... 395 MC,'.1
 
2) For new development ............................ 40 MC
 

Total................................................. 
435 AC1
 

Surplus--unailocated reserve--still to be 
negotiated ......................................... 
 35 C 

Since publication of this 1983 report, on-going work by the 
consultants (directed by the JPTC) has reveole! that first, 
the estwinatei cost of the di 1a is E7. . 

a,
milion arnd seconi, he, onal icaDO ,: as
17,. now estimatedac 4:3 .7al. The oFppe:r',-ns y' Klr i.s ".':*i2n ) , t, they 

originally thoqh. in the .a of an '9:2 percent
division of costs (Eouth Africa: s.a il land),- Swaziland's 
estimated financial inp t amounts to E-42 mill ion and 
includes payment for 15 MCA of the unallocated reserve. This 
16 MC'A has been provisionally assigneJ by the consultants 
for working purposes. However, Swaziland could obtain 23 !C:.l 
or 50% of the reserve if deemed desirable, with a consequent
financial input. Note that the 20:Q0% cost shares have been 
agreed in principle at the JPTC, but are not final or 
binding at this stage in the negotiations. 

F. TIMING 

The South Africans have finalized their own financing plans
for the proposed joint dam development and are pressing the 
Swaziland Government to make a decision. They had wished to 
sign an agreement this August 1985. Delays in preparation of
 
final cost estimates has postponed this signing until
 
October 1985 and it could be delayed for a few months, 
depending on progress. To maintain positive relations with 
South Africa the government of Swaziland will wish to comply

with the desires 
of the South Africans as much as possible.

The pressure from the South Africars is mounting and hence 
the urgency of this feasibility becomes all the more
 
apparent. Swaziland cannot make a well 
informed decision at
 
this point, and they have neither the time nor the resources
 
to obtain the level of accuracy and detail of data they
would like to base their decision on. % r the :noment, 
therefore, the best solution is the small-scale feasibility
study proposed. It will provide some data, albeit rough
estimates with which the Swaziland government can use to 
make the best decision possible under the current 
constraints. 
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G. 	 USUTU/NG'AVU.IA BASI[
 

Because of the time limitation, it is envisaged that the 
consultants will rely heavily on a study done recently on 
this basin, which is geographically similar to the Xomati. 
The model used in this study should also be the one applied 
in the propose! stu.y. In the case of the Usut. Bain, the 
traditional sector and government emplo',,eA consultants to 
undertake a reconnsissane study of the ent e basin. Tha 
consultants's report of December 1922 found soma 5100 ha 
of land sui.abls for ir'rigation in the Lower Usuto basin but 

'
identified f' watr for irri.i tL.. only ? 0 affcient 
The prq.n ,. ,Q inwoles the d,,ec opmern of i:ryijva io,: '.;it' 

)7 Yw'~hn WS1Mnci~~lM . 
:O l e l " ) i.ncorpora1 thc- V 7 W 
mediu.... w t;. r:s ean pi o j "' of 
assisting s.al! scale farmers. The goo'l is to cr'e t a 
medium sized, ce:t:rally managel farrm that .ill support the 
smallholders both by generating a reliable cash flow to the 
project an! by providing extension and other services to the 
surrounding small scale farmers. In this manner it is hoped 
that government can obtain a reliable return on its 
investment in irrigation infrastructure and at the same time 
promote the commercialisation of small scale agriculture. 

The analysis and supporting data contained this particular 
report are extensive and comprise the latest relevant
 
estimates for the country. Hence, the report will be a 
primary data source for the consultants.
 

3. 	 PURPOSE
 

3.1 	 VIABILITY OF PROJECT
 

Determine viability of total water development project in three
 
stages:
 

A. 	 Address agronomic, economic and social aspects
 

B. 	 Examine advantages of firming up existing irrigated land
 

(SIS)
 

C. 	 Pynthesizc parts A and B to assess the viability of overall
 
project.
 

3.2 	 GUIDES FOR iEGOTIATIONS
 

The report should aid the JPTC in their negotiations with the
 
South Africans by providing hitherto unavailable data and
 
information about the Komati basin.
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A. 	 COST SHARING
 

The report should assist 
the JPTC determining whether the current
 
cost sharing arrangement is advantageous, reasonable and
 
economically justifiable.
 

B. 	 UNALLSC..T. "=,E11.7 

The JPTC wjill use the study to help determine the extent to .jhich
Swa ziland -.vll claim thezir portion of the currently unallocated 
reserve. 

C. 	 The studvi sul I i! the '7-7 in establis ,in- defin i ," i.,l ines
.oith . u .. . -If:'i .a".... . ts tc: o; 


...	 a fa.ir-, ] , 'lu~
.. II, -X:--:,t2 a w2IV'- I 

3.3 	 "F.1- CDEI'.,-	 E 7..':"E F S" D I/A ...G PHASE
 

ADDRESS T'-C FOLLLO,'.0I, ISSUES:
 

A. 	 Land tenure
 

B. 	 Specific dIesig.-n 

Plans 	ad options to be developed
 

D. 	 Expertise needed and time requirements 

E. Any other items necessary to proceed to implementation stage.
 

3.4 	 DESCRIPTION OF ECONO.I1IC ANALYSIS 41ODEL 

Include all data inputs and sources, assumptions and calculations in the

final 	report so that 
the Swaziland Government can subsequently duplicate
 
and update the results.
 

4. 	 4ETHODOLOGY 

4.1 	 GENERAL 

The ']esire for accurate information by the JPTC must be balanced 
against; the urgency with which they need this information. Given
th'e br'.:v of the s t.udv, detailed costings and data collection 
are not expected.
 

Many documens and studies exist that 
 deal 	 with subjects relevant 
to this feasibility study. in particular, the Usutu/iNgw.avuma study
mentioned earlier. will be an excellent reference source. It is
envisaged that the consultants will refer to this document for 
much 	of their sociological, historical, and modelling information.
 
Addi tionally, the consultants should make 	use of the wark done 
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thus far by the United States Army Corps of Engineers (USCOE). 
Discussion with the USCOE who have been closely involved with this
 
issue for some time, would greatly enhance and expedite the 
process of information gathering. All available and reievant 
documents will be supplied by the government of Swaziland to the 
consultants. ",here original work is required, the consultants are 
expected to make as reasonable an ewLia-ut ats possible, given the 
time constraints. 

4.2 VIABILITY OF PROJECT
 

The viability of the to1 water deve oent projec vll need tc 
be leter-,n'd in Qr'e' tanes. The first will di:es the 
ag:'.:i' c, eo ,iiw .V:i s-cii aspects of the propose! 5,10D ho of 
irrill-, 2'. K n: . M %.. -:.":nn, A M]! e:.: ;::_!' % V. .l!Aw ;'"7ni.as 0 f-r:lin"' 
S p the .fatley sgP;i '; ,-y.i-'.n ! ir':i;1rays:' in 7V..-,IIH IM (inclu~lqn 

SIS), an! the f.,i.r i, plc:w ions to t' u ir:igaT ors if th-,is is 
not done. The Lhi:, phase will be a synt ,esis af the fi.:t two to 
"deter.ine the v'inthliy of participatian in the overall project. 

A. PROPOSED N:E.' T l..ATE. ARE A 

The USCOE has provisionally identified approximately 5000 ha 
of land that can be provided with irrigation water by a 
gravity flow canal served by a diversion in the Komati River 
downstream from the :aguga &am. (igere 2) The amount of 
water that will be available ranges from a low of 40 MCM 
annually to a high of 53 M.. The range is a function of the 
degree of participation that the Swaziland government 
finally chcoses which will dictate how much of the 
unallocated reserve will be utilised for the new irrigation 
area.
 

The analysis of the new area should include scenarios for 
use of both the high and low values for water supplies with 
the following considerations being included at each level. 

Al AGRONOMIC FEASIBILITY 

Potentially crops for the area, which crops have 
market potential; mix of crops considering soils 
slopes, water amounts, water supply reliability, and 
long term soil conservation and productivity. 
Rational-2 1n] assCmp tin for each choice should be 
given boh for recomrmended and rejected crops. 

A2 BASIC CROP ECOONICS 

Each identifiel crop should be analyzed for costs of 
establishment, costs of production, yield and farm 
value. This data should be presented in tabular form 
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on a per hectare basis and should constitute overall 
crop budgets. Estimates of eiployment levels for each 
crop selected should provided. 

A recommend crop list skoild be prepared for the total 
area to be irrigited and overall production 
cos t/re turn estimates calculated. 

A3 IrESETTLE,'ENT COSTS 

The consultant will determine the costs of resettlenent on the 
following bases: 

1. Ass tiorn that all people presently livin- in the area 

2.-o'...,at ion - ta: 1975 census, upial.l; 

3. Costs: !Isutu basin study; Simunye Development; Luphohlo 
Hydro Scheme. 

A4 ECONO.IC/FIANCIALANALYSES
 

1. The Consultants will define, for the identified project
sizes (40 and 53 
NC:.1), using the nucleus/smallholder model 
and the crop recommendations, over periods of 30 years. 

A. 
 Economic rate of return analysis (err)
 

B. Financial rate of return analysis (frr)
 

C. Sensitivity analyses on 
err and frr.
 

2. Modifications 
 made to financial costs in 
 the economic
 
analysis should include:
 

- Public utilities and social services considered as
 
benefits;
 

- Srmallholders housing considered a benefit, paid for
 
out of income
 

- Net value of land in its current use treated as a 
cost; 

- 20 percent. foreign exchange costs returned to 
government wiLh two year delay, as share of SACM 
revenue pool;
 

I-q,3
 



- Labour to be given a shadow wage rate.
 

3. COST 

A. 

INFORMATION 

CAPITAL COSTS: 

DAM -

IRRICATION PROJECT 

CONTI.GENCIES 


Portion of Swaziland's share attributable 
to irrigation project.
 

Diversion work, main delivery syste
 
-
distribution syst (in-f 1 

Land preparo.r nirl,a " se 

vehi-lls "oa s, .. for,:w.w & . 
" .,;ic 
houo.ini].
 

Ph'-sic price. 

C. NET VALU OF LAND M ITS CUR'E'NT USE 

D. RES.TTLUE'r. COSTS 

4. BENEFIT FORM.ATIO:J 

A. REVENUE FRO! C..P SALES (VALUE) 

B. INCREASE INGOVERNMENT REUE (VALUE) 

C. E.PLOYMENT EFFECTS 

D. SOCIAL BENEFITS
 

E. INCREASE IN FOREIGN EXCHANGE EARNING/SAVINGS 

5. SENSITIVITY ANALYSES. 

A. ECONO,.1IC: 

B. FINANCIAL: 

10% Increase in cost
 
10% change in revenues
 
Zero shadow wage rate 
Decrease in cropping intensity
 
Exclude all housing and resettlement 
Apply water charje; to irrigators 

I=, Increaso in casts 
10% change in revenues 
Decrease in cropping intensity 
Exclude all housing and resettlement 
Apply water charges to irrigators 

S 7ma itol.§er 

costs. 

costs. 
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4.3 

B. 	 FIRMI:NG UP EXISTING IRRIGATION DEWAND 

The most immediate use of the water 	 from this dam scheme is the firmingup of the existing water demands by the Swaziland Irrigation Scleme(SIS). During the recent drought, the vulnerability of SIS becamereadily apparent. The potntial hazard posed by future droughts, coupledwitK 	 the decrease in water flows from the Republic of South Africa hasled to the proposal that a portion of the lam water be used to :'uarantee 
the water supply of STS. 

The purpose of this part of the analysis, therefore, is to specify theeff-, cts on wa-er ova iiibility and i.rilated areas 	 in S,,azilan. if nodams Are built, and on that basis, ex.aine the cos ,and benefi, of the
firming '-" co-pna t W %0 tona P)> jW0. Theie no .sis shoill e:anfne 
sue:, 	 ius P')r :'. 22 on ! , 5.-: tnnc2. 'Pt n' v 	 ] ..'illcoop':-se the prPy 'o:! 3 of n,,I:ini's f"1 in o.:i:'e tt do;, d eioq:en tcosts uLable to firm:ingb, ani ,,' o '...: attrit le costs. Thebenefits shill com:'ise the value of re ditioa' cr, pria"' ion inthe dams ve'ss no dams scenario. The employnent effects sho,d also beexaminel. A sensitivity analysis on water charges that could 	 be chargedby government to the irrigators (existing) should also 	 be p'e"formed,
after 	discussion on this matter with govern:,nt officias. 

C. 	 OVERALL VIABILITY
 

In order to assess the 
advisability of Swaziland's participation in the
proposed joint development 
with South African an appreciation of the
 
overall viability of the project is 
required.
 

The consultants are therefore required in 
this section 
to both summarize
and synthesize the two previous 
sections (A and 
B), 	 and present an
analysis of overall viability. On the assumption 
that 	the results of
this analysis will not be 
that the project is 
unviable, the consultants
 are required to summarise limits and assumptions that will ensure the 
level 	of viability as ascertained.
 

GUIDES FOR NEGOTIATIONS
 

The government of Swaziland 
 is currently conducting negotiations from aposition of weakness due to the lack 	 of information on the areapresently being considered. The issues of cost sharing, unallocated reserve and water rights are all being 	 negotiated without any specificdata to back up any stance the Swazilan! JPT' should choose to assume. 

A. 	 COST S:HARv'c
 

An important function of this 
 report will be to provide SwazilandJPTC 	 with information the government can use as supporting
evidence to their negotiations on the price of Swazilano share ofthe dam. In the current tentative agreement, it is understood that
Swaziland will pay roughly 202 of the price of the dam. This 20:20ratio cost breakdown (Swaziland:South Africa) is based on working 
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assumptions on the amount of water that will accrue to Swaziland. 
Should it be found that an irrigation scheme is non-viable at the 
current negotiated price level of the dams that provide the water 
for the scheme, 
 then the members of the Swaziland JPTC would have
 
evidence with which they could negotiate to lower Swaziland's 
share of the cost. Since :Ivelopnent of the South African basin 
nocth of Swaiziland, it is in tMeir intiere:t to niegoHt Ate, and thus 
a reduct ion .<.,' w is possihle. Assum ing% tha' therefor id are 
reduction s in the water arportionment 13 not. env i smsL at this 
point 

B3. 11ALOCTE 2 =
 
LI-. 

.,'= .... A=.an tonidal :]] L:.'lovi' ' ' o iiisSO3q w%3. ..
qu-sino tK .%0lcA~v 7.n~rvo cu:'ntijsimo!AV7C. hat0 

,M,.53 or" 27 :: 4n " th Africa an.r 75.,17' o" ! '" . o to 
S .'-ci',_lnd. . ', ani is . to 's
entinl MU2 as 507% 

7W
of the.. "C :alloctc reserve, althoh' Swazilini's cos' share 
of the dam .,ou d increase accordinl y. The Swaziland jPTC needs 
more infora, ion as to v"O'th.er the a iioanal water will be worth 
the add itional cost.
 

C. WATER RICHTS C...InF2AT M S 

The prima'y consileracions are those concerning the div'sion of 
available water when/if supplies are inadequate to meet either 
total demand (annual) or periodic demand (seasonal - monthly 
weekly). 

How the shorta.es will be apportioned between the participants, 
the projects (within Swaziland) in both total amounts and flow 
patterns must be stipulated.
 

The above is also true if the down stream demand exceeds the 
delivery capacity of the system or any part thereof. 

Similar consideration will 
 involve the diversion and 56 km
 
delivery canal to the 5000 ha 
but this is a consideration for the
 
canal design/planning phase.
 

'
4.4 TERNS OF EPE~,CE FOR THE DESIGNi/PLAMNUIG STUDY 

bi clope.- tiur WK %C Qwan ii and Gverient offici:ls, and after this 
current sntudy'r'e;o rt is in the final stae,,s the consul,tants will 
prepare 'O-tailel terms of reference for the anticipated deLailed and 
planning study for the ne.w irrization area. This teris of reference 
should include isues to e addressed such as land tenure, specific
designs, plans and options to be developed, expertise needed and amount 
of time reluired and other items that will be needed to facilitate 
recruitment and provide initial information to the design team. 
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These terms of reference will be an integral part of the final report.
 

4.5 	 DESCRIPTION OF ECONOMIC ANALYSIS MODEL
 

In anticipation that certain 
inputs into the economic analysis will
change after completion of the study (notably dam costs), 
it is 	required
that the consultant present in 
detail their economic analysis model 
in
hard copy form, in such 
a manner that the government can subsqen tl'yduplicate their results and hence make appropriate amendments 
to the
 
inputs as reqoired.
 

This ,ctailinj of the model should include 
the following elements: 

A. 	 Complete list of Wata inputs and sources 
F. 	 :,i of as': p t ions ,an ylyziinE the analysis
 
C. 	 L:tins; of calco lat:ions ;ade.
 

5. 	 TEC:iICL A33..T.ANC EECS 

5.1 	 PERSONNEL 
 TEA'I/EFFORT 
 SCHEDULE
 

A. 	 Team Leader 
 12 weeks 
 June/July/August
 

B. 	 Agronomist/
 
Irrigation 
 6 weeks 
 June/July
 

C. 	 Agricultural Engineer/
 
Irrigation 
 4 weeks 
 June or July
 

D. 	 Data Analyst/
 

Economist 
 12 weeks 
 June/July/August
 

E. arketing 
 2-3 weeks 
 June or July
 

F. 	 Local Hire Secretarial and Data Assistant. 

5.2 	 DUTIES/QUALIFICATIOI
 

A. 	 TEAM LEADER
 

The team leader will be responsible for coordinating of the
 
efforts of team and
the 	 preparation/editing/finalizing 
of the
report to the Swaziland government. The team bnler will also
provi:le the economic analfysis .ith the assistance of tht, dataanalyst an.1 input from the participatinr specialists. The tea:n
leader will be the major contact with the Swaziland Government inpresentation and discussion 
of the draft report as well as

discussions about Swaziland government policy issues both National
 
and International.
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ANNEX 3
 

TERMS OF REFERENCE FOR
 

THE DESIGN/IMPLEMENTATION STAGE
 

OF THE KOMATI RIVER IRRIGATION PROJECT
 



ANNEX 3
 

Terms of Reference for the Design/
 

Implementation Stage of the
 

Komati River Irrigation Project
 

A. Introduction
 

The TOR which the Dcvres team is working from call for the documentation
 

of these subsequent and final TOR studies prior to actually implementing the
 

Komati Irrigation Project. More specifically we were asked to address -he
 

following issues (TOR Section 3.3):
 

land tenure
 

-- specific design 
-- plans and options to be developed 

-- expertise needed and time requirements 

-- any other items necessary to proceed to 

implementation stage.
 

We have, in fact, divided these TOR into the following sections:
 

-- Soils and Land Capability Studies 

-- Agronomy and Crop Studies 

-- Irrigation Design and Distribution Studies 

(on Project)
 

-- Organization and Management Studies 

-- Market and Marketing Studies 

-- Examination of Means by Which the Project May Assist 

National Efforts
 

Socio-economic Studies.
 

While the first three of these are rather standard ingredients in such
 

TOR's for irrigation projects, the last four are generally not included. Our
 

brief familiarization with this project (and many others) suggested strongly,
 

however, that these are all areas in which this project could come to serious
 

grief; they also need detailed attention.
 

It should also be pointed out Lhat the level of detail provided here
 

varies immensely between these seven areas. The Devres team's time resources
 

were stretched very thinly, and there were, perforce, only modest resources
 

devoted to several elements of these future studies. In the case of the first
 

three study areas, the Devres team relied heavily on the equivalent
 

documentation in the Tate and Lyle studies on the Big Bend South project. The
 

last four are in fact more in the way of list of elements to look at, or
 

references to other parts of this Komati pre-fcasibility study to be copied,
 

deepened and updated at that future time. We have no. costed these future 
study efforts. 
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We have also recommended that several of these studies be given priority

in terms of their commencement; 
 they take longer or are more complicated.

Included are the soils and land capability studies, and various elements of
 
the socio-economic studies.
 

B.. Soils and Land Capability Studies
 

1. Soils
 

Well before initiating the Komati River Irrigation Project, it
 
would be necessary to 
conduct a detailed soil survey, soil classification, and
 
land capability analysis of the entire project area. 
Although major soil units
 
have been identifie'd, it 
is clear that there is a wide variability in the
 
area's soils needs
which careful appraisal and identification. This
 
heterogencity has major implications for 
 irrigation delivery designs and
 
costs.
 

Project area soils should be analyzed for the following characteristics:
 

o Physical properties
 
o Chemical attributes
 
o Salinity 
o Effective soil depth
 
o Water retention capacity
 

The soil (and the irrigation water source) should be tested for the
 
presence of phytophthora organisms 
and for any other possible source of
 
disease.
 

Soil surveys should be conducted at 1/5,000 scale using the available
 
orthophoto maps as base maps. It is necessary to forecast the mapping both at
 
1/5,000 scale (on orthophoto maps) and 
on new base maps at 1/10,000 scale
 
(latter on two sheets).
 

Soil observations should be at the rate of one per four or five hectares
 
and the soil profile depth for this purpose should be 1.5 metres 
or more or to
 
the soil bedrock. The soil profile characterization and description should use
 
the nomenclature of the USDA Soil Survey Manual.
 

In the 
case of V-Set and K-Set soils with deep soil profiles, it would
 
be necessary to have deep borings to 
a depth of 3-5 metres at a rate of about
 
one per 
two hundred to two hundred and fifty hectares. All soil horizons from
 
these borings should be analyzed for the properties indicated above.
 

Ground water analysis should be conducted for pH, soluble cations,
 
soluble anions, soluble 
 boron, total dissolved salts and electrical
 

Also included, though not discussed in these TOR, 
were Maguga Reservoir
 

Management studies.
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conductivity. While ground water is not particularly plentiful in the pro ect
 

area, it could be used as modest supplementary water supplies on occasion.
 

Soil units suspected of being saline or alkaline should also be analyzed
 

for pH, electrical conductivity, and exchangeable sodium percentages.
 

In major soils, a minimum of three pits per major soil class should be
 

visually observed for morphological, physical and chemical soil properties. It
 

dug in the
is recommended that at least one pit per 200 hectares should be 


proposed area for soil sampling and observation.
 

be selected for
A minimum of 2 sites per major soil unit should 


conducting infiltration tests. The double ring infiltration method should be
 

used. It is also recommended that undisturbed soil core samples be taken from
 

each representative horizon within the rooting zone to determine moisture
 

availability and conductivity.
 

All observations should be entered on orthophoto maps F.nd should be
 

identified by a number -.nd a coding symbol showing the soil characteristics to
 

facilitate mapping. Soil coding should be similar to the method used by the
 

Department of Agricultural Technical and Extension Services, Zimbabwe. Soil
 

mapping should be on the basis of series, phases, or, as necessary, as
 

complexes of stated percentage compositions.
 

2. Land capability
 

In addition to soil maps, land capability (or "irrigability") maps
 

at 1/10,000 scale should be produced. Irrigability classes should be assessed.
 

In view of the high vtariability of certain soil characteristics (notably
 

depth), and their associated soil qualities, it is required that data on each
 

observation point should be accurately recorded. In addition to the 1/10,000
 

scale soil and land capability maps, two sets of 1/5,000 scale maps (on
 

orthophoto map bases) are required, one set showing all the field assessments
 

as described above and the other set showing the derived land capability class
 

both according to tt. Zimbabwe system and to the United States Bureau of
 

Reclamation (USBR) system: in the latter case they should show both surface
 

and overhead irrigation capabilities.
 

Maps required are as follows:
 

1/10,000 scale map showing perimeter of area
 

and vegetation;
 

Information from D. Jenkins, Hydrologist, Water Resources Branch,
 

Mbabane. Olivier et.al. assumed no such resources available. A Canadian
 

team apparently should be arriving soon to conduct a test drilling
 

programme. They could give some priority attention to this project area,
 

perhaps, if this area has any priority potential--most unlikely,
 

however.
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0 
 1/10,000 scale map showing soils and topography
 

(5m vertical intervals);
 

S 	 1/10,)CO scale land capability map (with topographic
 

contours at 5m vertical intervals);
 

0 
 1/5,000 (orthophoto) maps showing soil and land
 

capability coding for each observation point; and
 

o 	 1/5,000 (orthophoto) maps showing Zimbabwe and
 

USBR land capability classification for individual
 
observation points;
 

3. 	 Staff training
 

It is apparent that Swaziland lacks the technical manpower and
 
other resources to conduct a comprehensive soil survey and classification
 
study of the proposed project area. It is thus recommended, long before the
 
initiation of the irrigation project, that a separate activity be initiated to
 
establish a soil testing and plant analysis laboratory, and to obtain for a
 
short-term the services of a well-qualified and experienced soil survey and
 
classification specialist.
 

At the beginning of that activity, immediate steps should also be taken
 
to identify a Swazi professional, preferably with an M.S. degree in Soil
 
Science, for a Ph.D. programme overseas with specialization in soil survey and
 
classification. Soil survey and soil classification of the project area could
 
forn. the Ph.D. thesis topic. Alter working with the expatriate specialist for
 
18-24 months, the selected professional should go to a pre-determined overseas
 
university to complete his/her Ph.D. programme. Upon its completion, the
 
professional should be in charge of developing an appropriate soil survey and
 
soil classification programme for the entire nation. He/she should also be
 
responsible for initiating and organizing a training programme for technicians
 
and others required for such a venture.
 

C. 	 Agronomy and Crop Studies
 

On the basis of known agronomic and economic parameters, it has been
 
proposed in .he Devres pre-feasibility analysis that 1,000 hectares be
 
developed as the initial stage; that is one module or one IDU (Irrigation
 
Development Unit). This will expand to 3,000 ha (three IDUs) to consume some
 
40 MCM, and possibly to 5,000 ha (5 IDUs) to consume 63 MCM.
 

To implement the essential provisions of the irrigation project, it is
 
necessary to collect the following data:
 

1. 	 A field survey should be designed to conduct a study to determine
 
the number of farmers engaged ini farming and herding in the
 
project area. It would also be necessary to prepare plans and
 
costs of resettlement. This is discussed further at Section VIII
 
below;
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current
2. 	 All agronomic and economic data used in this pre

feasibility study should be 	re-analyzed and re-evaluated for 
their
 

accuracy and representativeness, including the sources from which
 

weak and would in any case be

they were derived. Many data are 


rather obsolete up to one decade from now.
 

3. 	 The crops recommended for production include citrus, mango,
 

papaya, avocado, cotton, maize, cabbage, tomatoes and potatoes. It
 
to
would be important to study further their export potential 


All aspects of handling,
domestic, RSA and overseas markets. 


storage and processing of the agricultural produce should be
 

studied in detail (discussed at more length in Section VI below;
 

these 2 studies must be linked).
 

4. 	 Studies should be conducted to determine the optimum water use and
 

cropping intensities.
 

5. 	 Seasonal labour requirements on an individual crop basis should be
 

established; then aggregated for the project. They should also be
 

studied for smallholder farms.
 

Nature, rates, times and methods of fertilizer (primary, secondary
6. 

and micro plant nutrients) application in relation to the optimum
 

economic yields of the recommended and future potential crops
 

should be determined.
 

7. 	 Identification of potential new cash crops and their methods of
 
be determined
field production and management practices should 


under both estate and smallholder conditions.
 

Identify crop rotations for 	different crop mixes for agronomic and
8. 

economic considerations. Variations over time should be analysed.
 

9. 	 Data should be collected on the photoperiodic response of crop
 

plants to determine the optimum planting dates.
 

10. 	 Suitable pasture and range space should be identified and
 

documented, especially using marginal and/or degraded land in the
 

project area and its vicinity.
 

11. 	 A study should be conducted to develop an integrated pest control
 

excessive use of chemicals, and to reduce
system to avoid the 

environmental pollution and costs.
 

as
12. 	 Study of interrelationships between the agronomic factors such 


the selection of cultivars, crop varieties, yields and production
 

techniques, on the one hand; and soils characteristics in relation
 

physical and chemical properties, land use classification and
to 

moisture holding capacity, on the other.
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13. 	 A detailed investigation should be conducted to determine the
 
feasibility of growing winter wheat in the project area with
 
special reference to soils, specific site, cultivars and other
 
relevant factors.
 

D. 	 Irrigation Design and Distribution Studies (On Project)
 

1. 	 Project description
 

Feasibility study for the stabilized supply of irrigation water
 
from 	the Komati River Basin and related regulating dams to a 3,000 ha (to
 
possibly 5,000 ha) irrigation project on the north bank of the Komati River in
 
the north and west of Bordergatc. Study method to employ discrete 1,000 ha
 
modules or irrigation development units (IDUs); these can be sequenced over
 
time to achieve a 3,000 ha or a 5,000 ha project.
 

Related studies to determine the optimum in-field irrigation techniques
 
and field lay-outs as required to operate the enterprise effectively. Also,
 
additional studies as required to confirm the following:
 

0 	 Basic crop water requirements (work with agronomic studies)
 

0 	 Climatic, soil, and terrain influences on system selection and 

design
 

0 	 Correct design and sizing of pumping stations, main distribution 

pipelines, and balancing reservoirs 

Feasibility level studies related to all infrastructure works such as housing,
 
farm buildings, utilities, access roadways, sub-surface drainage, erosion
 
control, and land clearing and preparation.
 

2. 	 Preamble
 

The Komati River Irrigation study identified a net area of some
 
3,000 ha (to possibly 5,000 ha) in the basin as being the first project of a
 
long-term development programme in the lowveld. he study demonstrated the
 
economic viability to Swaziland of the Maguga Dam as a means of providing
 
"new" water supplies with subsequent benefits through the establishment of
 
prototype nucleus-smallholder farming units. The study also addresses in a
 
preliminary manner the relative merits of a water supply through a long
 
gravity canal vs. abstraction directly from the Komati River through pumping
 
units on the project.
 

The objective of the feasibility study is to firm up these outline plans
 
and designs to the point where the exact nature and costs of the works can bc
 
established in sufficient detail to allow decisions to be made regarding the
 
commitment of capital and operating finiance, and thence tendering.
 

Special consideration must be given to the relationships between
 
individual development units, their maximizing the use of the best irrigable
 
land, and the potential for sharing physical and human resources so as to
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optimize the overall effectiveness of the entire basin development. Additional
 

emphasis should be placed on understanding and allowing for the cultural
 

impact of the development on the entire region.
 

The following scope of work applies to each of the 1,000 ha IDU's
 

comprising the total project.
 

3. 	 Scope of work
 

a. 	 Project boundary
 

The preliminary design will be expected to define accurately
 
the project boundaries giving due consideration to soil, terrain, general
 
lay-out, and irrigation system requirements.
 

b. 	 Crop water requirements
 

System design capabilities will be determined with due
 
consideration for basic crop consumptive use, anticipated cropping patterns,
 
method of irrigation, and field lay-out efficiencies. The sizing of the water
 
abstraction facility, pumping units, main lines, and balancing reservoirs will
 
take this into account.
 

An estimate must be made of the probable re'urn flows to the river from
 
all sources. This will allow for an estimate of the net water actually
 
"consumed" by the project, and subsequent planning for the water use
 
downstream.
 

c. 	 River pumping state and pipelines
 

The location and design of the river pumping stations will
 
be decided after a review of possible sites giving due consideration to the
 
following factors:
 

0 	 logistical location of the site relative to the general 

layout 

0 	 wide seasonal variations in river stage
 

O 	 high silt loads in the river 

o 	 general stability of the river bank and susceptibility to 

flooding
 

d. 	 Main, sub-main and distribution pipelines
 

The design and specifications of the buried permanent supply
 
pipelines will be developed with due consideration for the following factors:
 

0 	 Capacity as determined by a study of crop, domestic, crop 

processing, and livestock needs.
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0 
 Pressure ratings as required to meet 
 all 	 operational,
 
terrain, and. surge requirements. 

0 Size and material specifications based on optimization 
studies considering owning and operational costs. 

0 Location as required to meet field lay-out and in-field
 
distribution system demands.
 

0 Related valving 
design to modulate operating pressures,
 
provide surge and safety protection, and isolation as
 
required for efficient system maintenance.
 

Scale 	lay-out drawings will be made and reviewed relative to topographic

and site investigations. Attention should 	 of
be paid to appropriaLe methods 

construction and 
 long-tcrm maintenance concerns. 
 Site 	 investigations are
 
required 
to permit accurate estimates of construction costs.
 

e. 	 Water storage
 

The design of the balancing reservoir should be developed

with due consideration for the (probably) daily variations in demand caused by

irrigation schedules, 
 domestic and livestock needs, and any industrial
 
requirements. Reservoir location 
should be selected after considering the
 
system pressure requirements, 
site conditions, and economies of construction.
 
Such a reservoir could possibly serve more than one IDU.
 

Topography 
surveys and site investigations must be carried 
out at

proposed sites 
to ensure design adequacy and allow for construction cost
 
estimates. 
 Attention must be paid to minimizing seepage losses, maintenance
 
costs, and health and nuisance problems.
 

f. 	 Field lay-outs
 

On 
 the 	 basis of detailed topographic and soil survey
information, preliminary field lay-outs will be completed. Due account should
 
be taken in these lay-outs to the following factors:
 

o 	 Scale of farming practices by the smallholder and nucleus
 

farm.
 

0 Possible conversion of nucleus farm lands 
to smallholder (or
 
vis versa) at a later date.
 

0 	 Special requirements for effective operation of the 
irrigation system (surface or overhead). 

o 	 Development of soil and water conservation practices.
 

o 	 Effective inter-relationships 
with all field operations,
 
i.e., cultivation, fertilization, weed control, harvesting,
 
system repair, maintenance, etc.
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O 	 Integration of livestock needs with smallholder areas.
 

o 	 Special lay-out and performance needs for the effective
 

farming of specified cropping patterns.
 

0 Availability of suitable soils and the special needs of any
 

problem soils.
 

0 Climatological imposed considerations e.g. violent storms/
 

rains.
 

g. 	 In-field distribution system
 

From the preliminary lay-out, more precise in-field
 
investigations will be made, working with agronomists, to determinc the proper
 
irrigation system selection. These investigations should include
 
determinations of soil depth, moisture retention characteristics, and water
 
intake rates. These data, combined with all other field lay-out
 
consideraticns, should allow for proper system selection. A distinction
 
between nu:icus farm and smallholdcr requirements may be appropriate. A
 
partial listing of general system alternatives is as follows:
 

o 	 Surface
 

- Borders
 

- Basins
 

- Graded furrow
 

- Corrugations;
 

0 	 Overhead
 

- Hand-move
 
- Buried or portable solid set
 
- Traveller. (both hard and soft hose)
 
- Center pivots and linear move; and
 

0 	 Drip or Micro
 

- Emitters
 

- Micro sprinklers
 

- Tapes.
 

Within each of these genera. system alternatives, there is variety of
 
options ranging, for example, from buried concrete pipe to gated aluminium
 
pipe to towable centre pivots, etc. System costing should include all tools,
 
equipment, vehicles etc. as required to operate and maintain the system.
 

Final 	consideration must be given to the general level of technology
 
that can be maintained on the project. Decisions should be avoided that saddle
 
the project with dead-end technology for the next 30 years. The system finally
 
selected should have the basic potential to evolve into ever more modern
 
phases that allow, for example, for 1) improved labour and water economies;
 
2) automatic application of growth chemicals (fertilizers, fungicides,
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herbicides, ripeners, etc.); and, 3) micro-climate control as required by
 
specific crops. The project must be designed for an absolute minimum of
 
maintenance.
 

h. Land development
 

The standards and methods to be adopted will be defined and
 
cost 
estimates prepared. Detailed surveys of representative area will be
 
carried out as required to establish methods and procedures.
 

i. Sub-surface drainage
 

From the preliminary lay-out, individual fields will be
 
studied for soil and topographic conditions that will require sub-surface
 
drainage. Drainage technologies will be studied and a system selection made
 
that is compatible with general lay-out requirements. Ultimate disposal of the
 
drainage flows will be identified. Cost estimates to the project will be
 
established.
 

j. In-field structures, roaas, drains, etc.
 

Preliminary designs, based on the requirements established
 
by the field lay-outs, will be carried out in sufficient detail to enable cost
 
estimates to be made.
 

k. Regional drainage, erosion and flood control
 

Due account will be taken in all preliminary designs and
 
cost estimates of the need for adequate drainage and flood control 
works
 
relative to the project's location in the total watershed. The design
 
objective is to provide soil and water conservation on the project and 
to
 
protect the project, both fields and structures, from damage by storm run-off
 
or inundations. Facilities siting must address 
the question of vulnerability
 
to damage. Diversion structures up-slope of the project may be required as
 
well as suitably designed down-slope waterways. 
 None of these possible costs
 
have been included in the pro-feasibility analysis.
 

The design must also consider the desirability of strategically located
 
windbreaks for protection to the fields 
 and as a source of firewood.
 
Windbreaks should be of species which will not 
harbour pests or diseases
 
injurious to fruit or field crops.
 

1. Efficiency of Water Use
 

Reconnaisance plans concluded that 
the water resources of
 
the Komati Basin are inadequate to serve all of the potentially irrigable land
 
available. Cc.-sideration should therefore be given 
to ensure the efficient use
 
of water. This consideration should be reflected, for example, in 1) the
 
choice and design of the irrigation system; 2) the choice of crops to avoid
 
high consumptive use crops; 3) the use of effective 
 water management
 
practices; 4) potential 
use of return flow systems; and, 5) effective
 
retention of rainfall.
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m. Water-related diseases and nuisance problems
 

Attention will be given in the design of all works'to ensure
 
not to
that irrigation development will lead an increase in water-related


disease among the population of the project 
area. Further attention will be
given to the avoidance of nuisance problems 
and a concern for general public
safety. Several experience to date elsewhere in the lowveld suggests strongly

that irrigation spreads bilharzia and malaria especially.
 

n. 
 Roads, utilities and communications
 

The requirements for additional works 
for both the nucleus
farm and the smallholders will be established and costed. This 
includes a
network of in-field, primary and secondary roads. It also includes water,

sanitation and electrical service 
to housing, offices,
shops, and pumping
facilities. Groundwater 
resources in the vicinity of project be
the will
studied as a possible source of potable water. 
 Sewerage out-flows will be

processed and disposed of in an 
acceptable manner.
 

o. 
 Domestic and agricultural infrastructure
 

Nucleus farm employee housing be as
will based far as
possible on GOS standards as appropriate for the level of employment.
 

A physical plan for the nucleus farm housing village, offices, and farm
shop complex 
will be prepared and alternative approaches to lay-out and
construction methods will be examined, 
costed and recommendations made. Water

supply and sanitation will be provided appropriate to needs.
 

A nursery complex will be designed and costed. The complex shall provide
a 
secured area with required cultivation and irrigation services. 
 The area
shall be sized and established to provide a stock of 
resources as needci io
meet orchard planting schedules and, in due course, 
 a range of agricultural
 
research activities.
 

p. Consolidated cost estimates, economics and programme
 

Detailed cost estimates for the proposed works will be
prepared at fixed and escalated prices. The 
overall economics of the scheme
will be analyzed after consideration of agricultural benefits. 
A programme of
works in 
the form of a critical path analysis will be presented. A time-frame

will be recommended that 
is realistic given site logistics, materials and
contractor availability, and institutional commitments to the project.
 

A series of drawings and specifications will be 
developed suitable for
direct use in the solicitation of bids 
from contractors. Recommended actual
 
contract documents will be included.
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E. 	 Organization and Management Studies
 

As with the marketing studies discussed at F. below, the consultants
 

conducting the next (feasibility) study must, in essence, update the concepts
 

contained in this pro-feasibility study. In particular, they 


"failure to" list in Chapter III.A of Volume II.
 

In addition to th, overall upgrading and updating, 


management issues should receive special attention:
 

--	 Land Management 

-- Water supply/distribution systems
 
-- Structures and civil works
 

-- Rolling stock, machinery, equipment
 

-- Agriculture production systems
 
-- Handling and processing of output
 

must examine the
 

the following
 

--	 Selection, estabiishing and monitoring of smallholders 

-- Provision of services
 
- extension (crop and water use)
 

- machinery (cultivation, harvesting, etc)
 
- credit (production, marketing)
 

- marketing
 
- transport (on and off project)
 

- cash recoveries (water charges, etc)
 

-- Budgetting, financial managcmcnt
 

-- Personnel management, labour management
 

With the smallholder credit function, special attention should be paid 

to the following; it is assumed that the Swaziland Development and Savings 
Bank (SDSB) will be the operating organization: 

1. 	 Would it be likely that a capital/deposit ratio or any other basic
 

constraint could preclude the issuance of credit?
 

2. 	 Are there likely to be sufficient qualified (SDSB) staff to
 
service such a large project?
 

3. 	 Would the SDSB be prepared to establish a branch office right on
 

the project site so that project management itself would not
 
require a credit officer?
 

4. 	 Would funds used for smallholder credit be at market rates or
 
concessionary (subsidized) rates. Perhaps these could be the
 

former to start, working towards a market rate once the
 

smallholder's farm was at full development.
 

5. 	 Production, or cropping, credit is customary. What about marketing
 

credit if some marketing and transport is not handled through the
 
project's marketing system?
 

6. 	 What type of financial controls and monitoring systems are
 
normally established? Are they effective?
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7. 	 How do 
extension personnel normally get involved in smallholder
 
credit, especially on existing small irrigation schemes? 
Do they

supervise its use? Help provide inputs 
purchased? Do they
 
collect debts?
 

8. 	 The Komati Project smallholders will probably not have title to
 
the land they farm. Under existing SDSB rules, their land thus
 
cannot be used for security. Cattle are difficult, and the
 
smallholder will probably not 
have heavy equity in machinery and
 
equipment. Only the crop itself therefore may be used 
as security.
 
How does SDSB collect this security if the borrower defaults?
 

9. 	 Gross income of the smallholder on the project may approach E6000-

E7000 annually (winter and summer crops) and perhaps E3500 - E4500
 
as a net. This no doubt would influence the limit on credit 
he
 
would be allowed. What criteria are used to establish these
 
limits? For any one crop 
there is naturally the need to finance
 
all the inputs, 
 or yields will not be high and repayment becomes
 
difficult. So an annual 
ceiling can sometimes mean not enough

credit for one or two crops. How are 
limits established?
 

10. 	 Given the organized nature of this project, each smallholder will
 
have a running account with the 
 project's management (as at
 
Vuvulane) for input supply, machinery services, 
 etc. 	 and other
 
debits; 
 and credits when that smallholder's produce is sold
 
through the marketing office. Would 
the SDSB be amenable to
 
becoming part of this process?
 

11. 	 Perhaps an option is to 
let project management do it all, and SDSB
 
make annual working credit advances to the project authority?
 

F. 	 Market and Marketing Studies
 

This project's viability is highly sensitive to the nature of its
 
marketing systems. 
 A full two years before production begins a large and
 
sustained effort must 
be made to sort out and establish effective management
 
systems and marketing processes. These are highly skilled tasks.
 

In sum, the entire marketing report--Volume III of this report--must be
 
updated and adjusted to the circunstances of the early--or mid-1990's, or
 
whenever this project is scheduled to begin. There is no 
need to repeat that
 
model here. Volume III 
spells out the findings and recommendations in those
 
directions.
 

G. 	 Examination of the Means by which the Project
 
may assist National Efforts
 

1. 	 Introduction
 

Over the course of this pre-feasibility analysis it became
 
increasingly clear that such irrigation project could be designed
an 
 to serve
 
two broad categories of beneficiaries. One of course 
would 	be those individual
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people and groups on site or in the Basin--benefits would include enhanced and
 

more reliable incomes and welfare for smallholder families, nucleus estate
 

employees, and seasonal/temporary workers. Indirectly, the income and
 

employment multipliers would see many more achieving these economic and social
 

benefits in the project area.
 

But there is a second, and broader dimension. Properly designed and
 

planned, this irrigation project could service a wider community of interests.
 

Some of these are menLioiccd here and there throughout this report. They are
 

collated here to make the point that every possible benefit should be garnered
 

from such a relacively large commitment of national resources. Benefits at a
 

broader level can be achieved through research, education and other linkages.
 

There has not been time for. the Devres team to explore these numerous 

possibilities in any depth. They are nonetheless very real and their relevance 

and importance are obvious. in every case the Koati Irrigation Project could 

be used as a model, a pace-setter, or a prototype. They are listed here, not 

necessarily in any order of priority. It is this study team's hope that the 

more vigorous pursuit of these matters will be a constituent part of the next 

(design stage) Terms of Reference.
 

2. 	 Activity areas
 

a. 	 Extension worker training in smallholder agriculture;
 

b. 	 Aquaculture development;
 

c. 	 Agroeconomic research on irrigation farming
 
estate
 
smallholder
 
- farm systems research link to Malkerns
 
- other (and see 4. below)
 

d. 	 Research on fodder production/stall feeding/dairy
 

e. 	 Seed multiplication to open current bottlenecks
 

f. 	 New economic crop experiments
 

g. 	 Technical work on water saving at all levels
 

h. 	 Evolution of more satisfactory smallholder credit systems
 

i. 	 Evolution, through testing, of "micro" technology for 

smallholder l6 Asian 

j. 	 Establishment of effective marketing information systems to 

assist development of the proposed national system. 

k. 	 Training of technical and managerial cadres who would become
 

available to an expanding number of irrigation projects
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H. Socio-economic and Institutional Factors
 

1. Introduction
 

To design and implement a successful irrigation project it is
 
necessary to take 
account of social, cultural and institutional factors, as
 
well as the purely technical 
and economic. This section describes the
 
information required to be obtained 
during the design stage on social
institutional and pre-project economic 
factors such as land-tenure, project
 
area demography and the net value of current agricultural production. A range
 
of other issues is also addressed.
 

2. Land Tenure
 

Land tenure and land relations are particularly important issues
 
which in the past have caused complications on other irrigation projects,

particularly on issues related to the length and 
security of leaseholds and
 
conflicts between traditional and irrigation project authorities.
 

The first issue that should be addressed from a sociological perspective

is that of resettlement. While, in 
general, the people of Swaziland Lre
 
accustomed to resettlement, they are not 
always happy about it. Indeed, there
 
are important social and economic 
costs associated with resettlement. While
 
the economic costs are relatively easy to determine this is not so with the
 
psychological and social costs; 
 these must be taken into account to forestall
 
future problems. As little information currently exists on these issues, it
 
would be necessary to determine the nature and extent 
of the social costs
 
involved in resettlement so that project design would 
attempt to minimize
 
these costs.
 

Next, it is necessary to determine the type of land 
tenure arrangement

that; will govern smallholder cultivation on the project (as well as the right

of a government/project authority to use SNL). A 
variety of landholding
 
arrangements have been applied on other irrigation projects 
with differing

results. A careful evaluation of the outcomes of particular types of
 
landholdings arrangements will be necessary to establish an 
 appropriate

landholding arrangement for the Komati Basin project. For example, 
an extended
 
tenure granted to smallholders will have the advantage of providing the farmer
 
with security the thereby ostensibly encouraging maximum potential
 
development by the holding.
 

On the other hand, granting an extended 
tenure may make it difficult to
 
eject a farmer who is not performing as required by the project. In addition,
 
a limited tenure arrangment may be socially desirable from the point of view
 
of spreading the benefits of irrigated farming by rotating 
the leaseholdings
 
among the wider group of smallholders. This would be done at intervals of 20
 
- 25 years, for example. 

The Late King is said to have 
been in favour of rotating leasehold
 
pattern in relation to the Makhonyane Irrigation Scheme for equity
 
reasons. (Information obtained from Fion deVletter).
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A related issue 
is the procedure for selecting candidate leaseholders.
 
Obviously a variety of criteria could be 
applied for this selection process
 
but the of the
success project depends upon careful determina ation of 
appropriate selection criteria. For example, it would be necessary to weigh 
the advantages and disadvant es of selection alternatives such as the 
following: 

0 First priority for smallholders displaced from the project area;
 

O Priority farmers to be most becausefor likely successful of
 

proven ability;
 

0 Consideration for establishing contracts with women often
who are 


the primary food producers in Swaziland, and are more likely to be
 
resident in the rural homestead; and
 

o Lowest priority for strangers to the area?
 

Another important issue requiring investigation is whether or not the
 
smallholder cultivator will regard the landholding on the irrigation project
 
as the primary residence. Evidence exists that people are more likely 
to
 
regard participation on such a project as a commercial enterprise 
and to
 
maintain a separate residence elsewhere. Depending upon the answer to this
 
question, very different implications are involved for project design and
 
implementation. Development that could be anticipated non-resident
with 

cultivators include conflicting labour demands between residence homestead
 
cultivation and project site farming, on the practice of using nired labour by
 
non-resident leaseholders. On the other hand, smallholders can 
regard their
 
landholding on the project as their primary residence, 
 the project design
 
would have to consider issues such 
as, for example, the arrangements for
 
maintaining livestock holdings.
 

Finally, there is the much broader 
issue of the governance of the
 
irrigation project 
and the nature of the relations to be established between
 
the traditional authorities and the project authority in order to 
minimize
 
conflict. The new irrigation authority will not be introduced into an
 
institutional vacuum. Therefore, 
 it is imperative that information should be
 
obtained 
on the best way to secure the acceptance and cooperation of the
 
traditional authorities for the irrigation project. 
 Further, project
 
institutional arrangements should 
 be designed to ensure the continued
 
participation of traditional authorities 
for project governance. This may be
 
one way of minimizing potential conflicts of interest but 
other ways must be
 
sought as well. This type of cooperation would be useful also in the event
 
that problems arise and/or disciplinary action is required with regard to
 
leasehold arrangements as people are more likely to be responsive 
to
 
traditional authorities.
 

Margo Russell provided 
this insight; the Vuvulane Project experiences
 

this to a considerable extent.
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In summary, it is recommended that during the design stage a
 
thoroughgoing review 
and evaluation be made of current social-institutional
 
arrangements on existing irrigation projects to anticipate difficulties that.
 
may have arisen before. This evaluation should be used to design more
 
realistic and workable institutional arrangements for the Komati River
 
Irrigation Project.
 

The social-institutional i sues to be in\cstigated summarized as
arc 

follows:
 

The social costs of resettlemcnt? What are they and how can they
 

be minimized?
 

0 The type and duration of leasehold arrangements for the nucleus
 

farm and smallholder;
 

0 	 The basis for smallhilder candidate selection with the possibility
 
of establishing contracts with women as primary agricultural
 
producers;
 

0 	 The attitude of smal)holders towards establishing a primary
 
residential homestead at the project site; and
 

o 	 The history and nature of relationships between traditional
 

authorities and modern irrigation authorities.
 

3. 	 Demography
 

A demographic survey is recommended for the feasibility study to
 
supplement data available from the 1984 Agricultural Census with data on
 
(a) homestead size and composition, and (b) employment levels and patterns.
 
Population statistics and enumeration of homesteads available from the Census
 
would be adequate to determine the extent of resettlement that would be
 
required to implement the irrigation project of the size selected. However,
 
additional data would be required on homestead size and age and composition of
 
family members. This is necessary to determine the potential for recruiting
 
successful smallholder farmers and other wage workers for the nucleus farm
 
from among the local population.
 

For example, it would be useful to know whether families interested in
 
joining the irrigation project would be able to meet the anticipated labour
 
requirements for successful smallholder cultivation from among their own
 
family members or would supplementary labour be required? Similarly, to what
 
extent would the nucleus farm labour requirements be met from the local
 
population/smallholder families on the project/commuter workers 
from outside
 
the area.
 

Part of the answer lies in the level and patterns of employment in the
 
area and the wages earned. Therefore, the second major focus of the
 
demographic survey should be on employment the amount and of
and 	 sources 
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income. Estimation of family income would have to be supplemented with
 
economic data on farm production, the requirements for which are set out in
 
the next section.
 

4. Agricultural output and family incomes
 

As few data were available on agricultural production specific to
 
the project area, for the pro-feasibility study it was necessary to estimate
 
the value from aggregate production data on SNL as a whole. However, a more
 
accurate estimate based on on-site data would be more useful. It would be
 
particuarly valuable for estimating average homestead incomes. Thus, an
 
economic assessment is recommended for the feasibility study. The focus would
 
be on (a) estimating the net value of agricultural production, and (b) average
 
homestead income from on and off-farm earnings.
 

On-farm homestead income could be estimated through individual homestead
 
farm budgets. Drawing up model budgets would require data on combined
 
agricultural and livestock production, crop and livestock yields, amount and
 
value of input usage, farm level prices for output sold and the estimated
 
amount and value of production consumed on-farm. Net value of agricultural
 
production in the area could be obtained either by aggregating net incomes
 
over number of homesteads or alternately by calculating per hcstare value of
 
production and multiplying by the amount of land in cultivation.
 

Finally, estimated on-farm incomes must be combined with off-farm
 
earnings to estimate total average household incomes. This information is
 
vital for assessing the level of returns that would offer apropriate
 
incentives to attract smallholder farmers to the irrigation project.
 

5. Other factors
 

Permeating the above basic assessment matters is a range of
 
dynamic and related elements which can be mcntioned in this final section: as
 
special and very specific issues they may o7. may not bear high relevance to a
 
future project. They must be addressed, no'Lethcless:
 

a. What happens to that share of the population requiring
 
resettlement who cannot be accomodated on the project, or who do not want to
 
participate;
 

b. Should all new settlers have the same plot size, rcgardless
 
of ability and/or interest?
 

1 It is necessary to take account of the fact that there are some
 

relatively successful commercial farmers in the area although their
 
exact number is not k-own. Their earnings would likely be higher than
 
the average.
 

2 It would also be an integral part of the policy-making with respect to
 

water charges for smallholders--see detailed discussion in Annex 6,
 
Volume II.
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c. Discipline: what sort of structure/process is needed to
 
ensure maximum economic use of land and water provided to the smallholder?
 
Maxinum yields are needed to achieve viability.
 

d. What form of smallholder organization is the most
 
appropriate--farmers group, coops?
 

e. What arc project impacts on health
 

-- spread of disease, especially bilharzia and malaria; 

-- improvement of diet. 

f. How does one handle smallholder housing?
 

I. Technical Assistance Needs
 

Personnel Time/Effort
 

Soils and Land Capability Studies
 
Soil Scientists 16 person months
 
Land Capability Specialist 8 person months
 
Technical Assistant 12 person months
 

Agronomy and Crop Studies
 
Agronomist 6 person months
 
Horticulturist 3 person months
 
Technical Assistant 2 person months
 

Irrigation Design and Distribution
 
Agriculture Engineer 6 person months
 
Crop-Water Requirement Specialist 2 person months
 
Civil Engineer 4 person months
 
Draftsman 9 person months
 
Technical Assistant 9 person months
 

Organization and Management Studies
 
2 General Management Specialists 7 person months
 
Credit Management Specialist 6 person months
 
Processing and Packaging Specialist 6 person months
 
Extension and Farmer Training Specialist 6 person months
 

Market and Marketing Studies
 
Market Analyst 3 person months
 

Sociological and Economic Studies
 
Rural Development Specialist 6 person months
 
Agricultural Economist 6 person months
 

Hydrological Studies
 
Hydrologist 12 persons months
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ANNEX 4
 

Water Sharing and Cost Sharing Considerations
 

Based on M' Water Costs, Land Available,
 

and Future Basin Population
 

A. Background
 

This report is designed primarily to assist Swaziland members of the
 

JPTC bargain more effectively with their RSA counterparts. This general
 

mandate has acquired further substance from continuing dialogue between Devres
 

team members and GOS officials.
 

Quite aside from more straightforward pros and cons using strictly
 

economic criteria to compare water use options (new irrigation, firming up,
 

thermal plants, forestry, etc.), there is a further dimension to the package
 

of arguments which could be needed and/or used. These relate to longer-term
 

equity considerations for water sharing which are not strictly economic and
 

are more judgemental. These centre on, for example, the supply of related
 

resources which will be available, especially irrigab.ve land; and on the
 

number of people who will be living in the different parts of the Komati
 

Basin.
 

This annex addresses these issues. It naturally relies heavily on the
 

studies accomplished by other Consultants. Sources of data used are fully
 

referenced. Methodologies are documented fully. These preliminary analytical
 

steps discussed here were advanced, as an iterative process, in the Main
 

Report, Volume I.
 

B. Initial Methodologies and Results
 

1. The "Base" Case I
 

Statistics used here are provided by the TOR, and JPTC
 

documentation, some of which has been updated and improved in recent months.
 

The two dams of the Phase I development are thought to yield 570 MCM. Some 444
 

MCM are slated for firming up existing run-of-river supplies (395 MCM for RSA,
 

49 MCM for Swaziland). That leaves 126 MCM for new uses.
 

Total dam costs are no-j estimated at some E200m. This provides an 3 of
 

water annually for EO.351 (E200m divided by 570 MCM4). Using that Mj value, the
 

following results:
 

Firming up RSA: 395 MCM x EO.351 = E138.645m 
Swaziland : 49 MCM v EO.351 = E 17.199m 
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Additional development-total: 126 MCM x EO.35, 
= E44.226m
 
of which : for RSA : 
40 MCM x EO.351 = E14.040m
 

for Swaziland : 40 MCM x EO.351 = 
 E14.040m
 
unallocated Reserve 
 : 46 MCM x EO.351 = E16.146m
 
of which : Swaziland 
 : 16 MCM x EO.351 = E 5.616m
 

Thus the total Swaziland allocation is 105.0 MCM 
(40 + 49 + 16). This should
 
therefore cost E36.855m at J
an average of EO.351/M . However, as now allocated,

RSA gets her share of 465 MCM for EO.344/M3 (E160m/465 MCM), or 98 percent of

the average M' price. 
 Swaziland pays EO.381/M' (E40m/IO5MCM), or 109 percent
 
of average.
 

These data arc indicated as Cas-
 I at Table I-A-3 Column (6) shows that

the water now agreed for Swaziland (as has been the cost sharing) should
really in fact have cost E36.855m using an "equity" and consistent price of 
EO.351/M3 . The nascent "saving" should have been E3.145m. 

2. Sharing water by equity pricing: Case II
 

Case II at Table I-A-3 adjusts the water supply which snould come
 
to Swaziland if they nonetheless 
paid the E4Om. It means, in sum, that

Swaziland should 
 receive a further 9 MCM if unit "equity" pricing is
 
maintained. That brings 
it to 114 M1CM (105 + 9) for E4Om.
 

3. Sharing by irrigation land available: 
Cases III and IV
 

These cases are variations based upon shares of different types of

land available in the Basin to the RSA and to Swaziland. Case III breaks into
 
two separate parts. Case III A allocates the 570 MCM over 
the combined area of

Class I and Class 2 land available. This gives Swaziland 18.6 percent of the
 
water or 106 M1CM. Olivier et.al. 
 calculated the Mean Water Requirements for
 
the land. 
 Given differences in climate, rainfall etc, these calculations give

Swaziland 24.7 percent of the entitlement, or 140.8 MCM.
 

Using the M3 price for Swaziland now in the understanding (EO.381),

Swaziland would pay just over E40m 
for that Case III, a volume of 106.0 MCM.
 
At an equity price of EO.351, however, Swaziland would pay only E37.206 for

that water, saving E3.180m. Case III A resembles the base Case I. Case III B,

however, is quite different. 
At EO.381 the 140.8 MCM would cost E53.645m, at

EO.351 only E49.421: thus a "saving" of E4.224m. With only one 
exception (Case

V B), this Case III B provides the most water 
using Olivier et.al.'s own
 
estimates of water requirements for Class I and 2 land available.
 

Case IV is based upon the Olivier et.al. definition of areas of good

land which, using various criteria (amount of 
lift etc) can, in fact, be
 
subject to future irrigation. 
 Called "Hectares of Irrigation Potential", such
 
areas are smaller than those used 
in Case III in both 
the RSA and Swaziland.
 
They are relatively smaller in Swaziland, 
however. The Consultant's data show
 

Information for Case III is 
from Table 3.10, Vol. 1 of 5, Basin
 
Development ... 
 and is entitled "Gross Possible Future Field Edge

Irrigation Water Requirements". 
 Case IV data are from Table 1 of the
 
JPTC summary volume of September 1983 entitled Proposals ...
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THr VnMATI RIVER
 

Table I-A-3:Water Cases Adjusting Volumes and Costs for Base Casec
 

Costs 	to Swaziland
 

Annual
 

volumes on existing
 
for 0 (suggested) on price parity
 

Swaziland division of water w/RSA per m produced savings (Em)
3 


3
(MCM) E/N Total(Em) E/M3 Total(Em) (co14 - col6)
 

I 	 Base case as per current under
standing as expressed in TOR 105.6 0.381 40.000 0.351 36.855 
 3.145
 

II 	 Adjusting Case I to achieve av. price
 
per m3 and get E40m worth of water 0
114.0 0.351 40.000 0.351 40.000 


III Irrigated Land Available
 

A. Land share 	 106.6 0.381 40.386 0.351 37.206 3.180
 
B. Water share 
 140.8 0.381 53.645 0.351 49.421 	 4.224
 

IV 	 Hectares of Irrigation Potential
 

A. Uncorrected data 
 56.4 0.381 21.488 0.351 19.796 	 1.692
 
B. Corrected data 
 106.6 0.381 40.615 0.351 37.417 	 3.198
 

V 	 Using Pop. Data for Year 2010
 

A. Uncorrected data 124.3 
 0.381 47.358 0.351 43.629 	 3.729
 
B. Corrected datab 
 172.7 0.381 65.799 0.351 60.618 	 5.181
 

a Total volume made available is 570MCM. Volumes shown are for Swaziland only. RSA would receive difference
 

b in each case between 570MCM and figure shown here.
 
c Population adjusted on basis of no new project going in. See text.
 

All sources and computation ar..lyses in text.
 

Source: Devres Staff Estimates, August 1985
 



only 9.9 percent of the total in Swaziland (13,946 ha) and 91.1 percent in RSA
 
(126,353 ha) --total of 140,300 ha. Using these shares, Case IV A indicates
 
only 56.4*MCM for Swaziland.
 

These data appeared grossly inconsistent with other sets of proportions.
 
The drop from the Case III A level of land available is too uneven e.g. for
 
the RSA, the hectares of irrigation potential are 46.6 percent of those of
 
irrigation land available (Case III A 126,353/270,900); for Swaziland, the
 
equivalent ratio is only 22.5 percent (13,946/61,900).
 

The data provided were thus re-examined carefully. There would appear to
 
be a calculation or typing error in the Olivier et.al. manuscript, distorting
 
the picture. The total potential irrigation area of the combined soil types is
 
given as 199,700 ha, yet the Class 1 are given as 133.700 ha and the Class 2
 
as 6,600 ha. Those data total only 140,000. The (approx.) 60,000 ha difference
 
would appear to be in the hectarage of the Class 2 soils; their total should
 
be 66,600 ha, bringing them back in to proportion. The results then are:
 

Total
 
R.S.A Swaziland No. Percent
 

Class I 122,335 11,365 133,700 66.7
 

Class 2 40,559 26,041 66,600 33.3
 

Total 162,844 37,406 200,300 100.0
 

Percent 81.3 18.7 100.0
 

By applying the 18.7 percent to the 570 MCM, Swaziland then obtains
 
106.6 MCM of new water, about the same as in Case III.A and at virtually the
 
same overall cost--at "equity" pricing, this still only costs E37,417m, less
 
than in the base Case I.
 

4. Sharing by anticipated basin population in the year 2010: Case V
 

lOlivier et.al., presented population projections to the year 2010
 
as follows:1
 

1982 2010
 

No. Percent No. Percent
 

Swaziland 59,262 24.9 128,620 21.8
 

R.S.A. 178,738 75.1 461,380 78.2
 

Thus Swaziland would receive 141.9 MCM on the basis of the 1982 population
 
share (24.9 percent of 570 MCM). Using the 2010 data, however, that volume
 
drops to 124.3 MCM (21.8 percent of 570 MCM). That is Case V A.
 

Data from Table 1 of Proposals ... Ibid.
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This Consultant had serious reservations, however, regarding the
 
assumptions made by Olivier ct.al. to obtain these population data. They
 
divided the Basin into five discrete units, as follows:
 

A. R.S.A. upstream of Swaziland
 

B. Mswati Region
 

C. Nkomazi Region
 

D. Remainder of RSA downstream of Swaziland
 

E. Swaziland.
 

There arc no problems with the assumption made for A and D. Regions B
 
and C, however, arc resettlement areas of rapid recent growth which will slow
 
down markedly. For the Mswati Region the overall growth to 2010 is at 4.04
 
percent with only 2.8 percent after the year 2000--this means what must be
 
close to a 6 percent plus rate for 1982-2000 and that is far too high. The
 
problem is similar for the Nkomazi Region where the equivalent figures are
 
3.92 percent (1982-2010), 2.8 percent (2000-2010) and close to 6 percent
 
(1982-':000). This is the most heavily populated of the total RSA populations
 
in the Basin; those excessive rates thus weigh heavily in the total.
 

In addition to an exaggerated overall RSA rate of population growth, the
 
growth rate in Swaziland appears to have been underestimated. Olivier et.al.
 
apparently were required to use population figures which became outdated with
 
the more recent Census results. Their analysis appears very reasonable in that
 
case. They used a 2.2 percent rate to bring older population data up to 1982,
 
then a 1982-2010 rate of 2.8 percent. In the light of the recently published
 
census data, however, we would suggest the following:
 

D"v es 
Olivier et.al. hevised 

Figures Figures 

Mid-1982 Population 59,300 65,000
 

Rate of increase to 2010 2.8% 3.2%
 

Year 2010 Population 128,400 200,834
 

Olivier et. al. also used (126,620)
 

The recent census provides a national average rate of growth over the
 
recent period of 3.4 percent and the rate itself appears to be increasing. The
 
3.2 percent used above thus is highly conservative, it allows for some
 
outmigration and no increases in existing estate agriculture which would
 
attract more people. It also assumes no new irrigation projects which would
 
increase the Basin's Swaziland population by many thousands.
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Nonetheless, even using the revised and still conservative Swaziland
 
figures and the Olivier et. al. (exaggerated) RSA figures one arrives at:
 

1982 	 2010
 

No. Percent No. Percent
 

Swaziland 	 65,000 26.7 200,834 30.3
 

R.S.A. 	 178,738 73.3 461,380 69.7
 

Total 	 243,736 100.0 662,214 100.0
 

Applying those shares to the 570 MCM gives Swaziland a 1982 volume of
 
152.2 MCM and a year 2010 volume of 172.7 MCM. That latter figure is used as
 
Case V B, the "corrected" population case. In spite of its highly conservative
 
nature, and the undoubted overstatement of RSA population, it will still
 
provide nonetheless a water share considerably in excess of any 1other case. At
 
an "equity" price per M' it would cost Swaziland some E60,618m.
 

C. 	 Subsequent Analysis: Per Capita Water Available
 
and Per Capita Using 2010 Population
 

1. 	 Water and costs per capita
 

Using 	Table I-A-3 information, Table I-A-4 searches for the per
 
capita volume of water available using both sets of 2010 population data 
(Olivier et. al., Devres) and total volume of water provided in the eight 
Cases. Columns (2) and (3) . lect the M3 /capita in 2010. As the Devres 
population figure for 2010 is higher by about one third, the per capita water
 
available annually is proportionally lower (64 percent).
 

With the "equity" cost per M' of water of EO.351, Columns (4) and (5)
 
reflect the per capita costs of the water under the two sets of population
 
assumptions. Case IV A is clearly not relevant, so it is dropped herewith.
 
Under the higher growth rate assumption (Column (5) the per capita front end
 
cost of water ranges from E184 to E299; the costs are proportionately higher
 
for the "uncorrected" population projection in Column (4).
 

2. 	 Water, costs and land per capita (Table I-A-5)
 

A further and final exercise also proves revealing. Irrigation land
 
available data (Case III A) and hectares of irrigation land (Case IV B) are
 
used to provide per capita area available in the year 2010 under the two
 
population assumptions. Under the low growth assumption there are 0.29
 
ha/capita of irrigation potential; the higher 2010 population permits only
 
0.19 ha/capita. Thus, for a family of, say, 8 people, in the last case, there
 

1 	 Cases IIIA, IIIB, VA, and VB are brought into the main text of Volume I
 

in several places in Chapter VII B--Recommendations.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER OF THE KOMATI RIVER
 

Table T-A-4: 
Per Capita Values of Land and Water Options Available
 

Per Capita 
 Water costs using average

Values 	using Year 
 value of water of
Land water options available 
 2010 Population numbers 
 o.351/M3 using Pop. data
 

uncorrected pop 
 corrected pop uncorrected pop corrected pop

Nos. 128,620 Nos. 200,834 
 Nos. 128,620 Nos. 200,834
 

1. 	 Irrigation land available
 
-
 Share for Swaziland 61,900ha(Case IIIA) 
0.48ha 
 0.31ha 
 0.48ha 
 0.31ha
 

2. 	 Hectares of irrigation potential

- swaziland 
(Case VIB) - 37,406ha 0.29ha 
 0.19ha 
 0.29ha 
 0.19ha
 

M3 
available per capita 

3. 	

Cost in E per capita

New Water Available: 8 Cases 
 1 816 
 523 
 287 
 184
 
(data in columns 2 & 6 Table I)
 

4. 	 Adjusting Case I to achieve av. II 886 
 568 
 311 
 199
 
price m3 
 and get E40m worth of
 
water.
 

5. 	 Irrigated land available
 
- Land Share 
 IIIA 824 
 528 
 289 
 185
 

6. 	 Irrigated land available
 
- Water Share 
 IIIB 1,095 	 701 
 384 
 246
 

7. 	 Hectares of Irrigation Pot.
 
- Uncorrected data 
 IVA 439 
 281 
 154 


8. 	 Hectares of Irrigation Pot.
 
- Corrected data IVB 829 
 531 
 291 
 186
 

9. 	 Using Pop. data for year 2010
 
- Uncorrected data 
 VA 966 
 619 
 339 
 217
 

10. 	 Using Pop. data for year 2010
 
- Corrected data 
 VB 1,343 	 857 
 471 
 299
 

Source: Devres Staff Estimates, August 1985
 

99 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table I-A-5: Farming Household Size and Water Costs in 2010
 

Size of Household
 

4 persons 8 persons 12 persons 

Line 
No. Slow Population Grow Scenario 

1 Irrigated land available (0.48/cap.) 1.92 3.84 5.76 
2 Hectares of Irrig. Potential (0.29/cap) 1.16 2 .3 2a 3.48 
3 Lowest Per Capita Water Cost (E287) E1148 E2296 E3444 
4 Highest Per Capita Water Cost (E471) E1884 E3768 E5652 
5 Water Need for Irrig. ±and available 

(line 1 x 1.5 M3 /ha) 2.88M3 5.76M3 8,64M' 
6 Water Need for Irrig. potential land 

(line 2 x 1.5 M3 /ha) 1.74M' 3.48M' 5.22M' 
7 Cost at lowest water rate (E287) 

(line 5 x E287)-irrig. land available E827 E1653 E2480 
8 Cost at highest water rate (E471) 

(line 5 x E471)-irrig. land available E1356 E2713 E4068 
9 Cost at lowest water rate (E287) 

(line 6 x E287)-Ha of irrig. potential E499 E999 E1497 
10 Cost at highest water rate (E451) 

(line 6 x E471)-ha of irrig. porential E820 E1639 E2460 

High Population Growth Scenario 

11 Irrigated Land Available (0.31/cap) 1.24 2.48 3.72 
12 Hectares of Irrig. Potential (0.19/cap) 0.76 1.52 2.28 
13 Lowest Per Capita Water Cost (E184) E736 E1472 E2208 
14 Highest Per Capita Water Cost (E299) E1196 E2392 E3588 
15 Water Need for Irrig. land available 

(line 11 x 1.5 M3 /ha) 1.86 3.72 5.58 
16 Water Need for Irrig. potential land 

(line 12 x 1.5 M3 /ha) 1.14 2.28 3.42 
17 Cost at lowest water rate (E184) 

(line 15 x E184) E342 E684 E1026 
18 Cost at highest water rate (E299) 

(line 15 x E299) E556 E3112 E1668 
19 Cost at lowest water rate (E184) 

(line 16 x E184) E210 E420 E630 
20 Cost at highest water rate (E299) 

(line 1 x E299) E341 E682 E1023 

a Underlined numbers are those discussed in the text. 

Source: Table I-A-4.
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would be 1.52 ha available (8 x 0.19 ha). That is not a great deal, and after
 

uses in a region (roads, schools, shops, act) that
 allowing for all other land 

for a 	household of 3 persons. It is
 might 	drop to an average of only 1.3 or so 


indeed, the loss to
 
also recognised that not all of the population will farm; 


and the share of people not farming, could be proportional, thus
 
other uses, 

leaving these ratios about the same.
 

alone should undoubtedly stimulate
 
The population density figures 


But they can be associated
future water supplies.
energetic bargaining over 

I-A-5. The 

with water costs and household farm sizes, as shown at Table 

table's information is somewhat akin to "taking a sledge hammer to a fly," or,
 

for example a farming household of 
perhaps, "overkill"-- Nonetheless: Taking, 

they would have only 2.32 ha of potentially irrigable land (line 2)
8 persons, 
under the slow population growth assumption. The water required for that farm 

rate possible, that farmer would pay
is 3.48!11' (line 6). At the lowest water 

E999 (line 9) and at the highest rate E1.39 (line 10). Ttiose costs are of The 

basis. He is thus paying E431/ha
dam costs to acquire that water on an annual 


He should be s&'tisfied to pay, say,
or E706/ha once for that water very year. 

years, or even forever, to cover that det.
ElOO/year for 4-7 

more 	 rapid population growth
The more stressing case occurs under the 

(using the Devres growth assumption). That equivalent farmer 
has only


scenario 

1.52 ha of land, needs only 2.28 N of water annually, and pays only from E420
 

thus reduces irrigable land available,

to E682. The greater population densitj 

per family, and therefore costs to him. His 
thus agricultural water needed 

from E276 to E449. The "wrst" case is the family of 12 
costs 	per hectare are 

E276 to E449 per hectare for their
people who have only 2.28 ha and pay 

irrigation water. 

D. 	 Sharing to Bring Currently Irrigated Areas to
 

Similar Cropping Intensities
 

The overall average cropping intensity (C.I.) on existing irrigated land
 

both sides of the border, is 112.47. Some 43,646 ha are
 in the Komati basin, 


cropped on 38,715 ha irrigated. These figures include cropping on the Komati,
 

area on the rMbuluzi irrigated by Komati
 
the Lomati and the Crocodile, and the 


water 	(SIS).
 

RSA and

But cropping intensities are very different as between 


the Lomati, Crocodile and Mbuluzi, RSA has 22,789

Swaziland. Excluding 


hectares of cropping on 18,730 ha, an intensity of 121.67 (8,383 ha permanent
 

4,0F9 winter field crops). Without the
 
crops, 10,347 ha summer field crops; 


an

Mbuluzi watershed, Swaziland has only 2,868 ha cropped on 2,813 ha, 

intensity of only 101.96 (2,408 ha permanent; 405 ha summer field; 55 ha 

winter field). With the 9,492 ha irrigated on the Mbuluzi side with Komati 

to 100.45 (12,360 ha cropped on
 water, the total area rises and the C.I. drops 


12,305 ha irrigated).
 

1 	 All data used in this section from Table 2.5 of Olivier et.al. Basin 

Development..., Part II, Volume 1 of 5.
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A case might be made therefore, in the interests of equity, 
 to reserve
 
for Swaziland, 
 at a minimum and from the top of the as yet unallocated water,

enough new water to 
at least equalise intensities in time. The difference in

hectarage cropped without Mbuluzi is 16,917 ha (18,730 less 2,813); with
 
Mbuluzi included the difference falls to 6,425. Given 
a difference in

intcnsititcs of approximately 20 percent, and assuming an average of some
 
1,400 MJ/ha we get:
 

a. 16,917 ha x 1,400 MJ 
 = 23.684 MC14 current use 
b. 6,425 ha x 1,400 N3 
 = 9.995 MCI current use 
c. 20% of line a  4.74 NCM
 
d. 20% of line b = 
 1.80 MCM
 

It is appreciated that the 
20 percent figure is terribly crude and that
 
the 1,400 M3 /ha is 
not exactly correct. The principle has been established,

nonetheless, that there is some degree of existing inequity in water use on a
 
per hectare basis. 
 That degree of inequity is on the order 1.8 - 4.7 ,CM, 
depending on how one counts. 

E. Summary Conclusions
1
 

The overwhelming conclusion from this analysis is 
that even conservative
 
estimates of population growth for the next 25 years in 
the Basin carry with
 
then rather staggering implications. The amount of land per family that is
 
irrigable and 
of Class 1 and 2 quality shrinks to very small farms indeed,
 
even recognizing that not everyone in the Basin be
will farming, but also
 
acknowledging that probably a similar proportion of Class 1 and 2 land will be
 
put to non-farming uses.
 

By implication, therefore, every effort must be made to 
intensify land
 
use. The Swaziland investment in Stage 1 of E30-60m is 
a very reasonable price

to pay on 
any basis to enable that essential intensification. By analogy,

other major river basins in Swaziland will be experiencing the same problems.

This is 
 turn implies immense effort directed towards the education and
 
training of these small 
farmers. The percentage of new land brought under
 
irrigation command which is 
farmed by smallholders must rise appreciably so as
 
to accomodate this population growth. 
But they must be effective and skilled
 
farmers. There will be neither the land nor 
the water resources to waste. The
 
enhancement of small farmer irrigation research--varieties, cropping patterns,
 
etc. must also be intensified greatly.
 

Feeding these imperatives 
back into Table I-A-4 and I-A-5, the three
 
Cases of greatest interest thus should be those which 
provide the most water.
 
These are V B (171 MCM), 
 III B (141 MCM) and VA (124 MCM). At equity pricing
(EO.35i/M ) these cost, respectively, E million 61,49 and 44. They also 
feature: 

Selected results of this analysis 
are also integrated with analyses in
 
Chapter VII of the Main Report.
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Case V B Case III B Case V B
 

1. 	 Dam Cost Share per Capita E304 E244 E219
 

(ye'r 2010 population--this

Con-altant)
 

2. 	 Dam Cost Share per Hectare E1631 E1310 E1176
 

of Irrigable Land Potential
 

8267
 

(@ 1500 M3 /ha)
 
3. 	 Area possibly Irrigablc (ha) 11400 9400 


4. 	 Dam Cost Share/ha Irrigable
 
(line 3 into Dam Cost) E5351 E5213 E5322
 

Analysing these data suggests that line 4 does not really select any one
 

Case above another. Nor does line 1 in effect. Line 3, however, shows that
 

even with optimum water (171 MCM for E61m) only 11,400 ha can be irrigated out
 

of the 37,406 ha which Las irrigation potential. With a 2010 population of
 

over 200,000 people, that is 0.06 ha/capita, or 0.48 ha/household of 8 people,
 

not a 	great deal.
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CURRENCY EQUIVALENTS (END JUNE, 1985)
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WEIGHTS AND MEASURES
 

are used throughout this report. Base
 
The international system of units (SI) 


units for this system are:
 

unit of length
Metre (M) 	 
- unit of time
Second (s) 

- unit of mass/wtight
Kilogram (kg) 

-
 unit of electric current
Ampere (a) 

- unit of temperatureCelsius (c) 

- unit of liquid volume
Litre (M) 

- unit of space
Hectare (ha) 


SI UNIT PREFIXES USED ARE AS FOLLOWS
 

Multiples &
 
SI Symbol
Prefix
Submultiples 


109 Giga G
 

106 Mega M
 

103 Kilo K
 

3 M
Milli
10-


CONVERSIONS
 

The following conversions are offered:
 

To SI Units
Multiply by (approx.)
From old Units 


Ft2 0.0929
 
ha
0.4047
Acre 
 2
Km
2.590
Mile2 

kg/M3
 16.018
lb/ft' 

MI/s
0.0283
Ft3 /s 
 L/s
0.0631 
gpm 
 km
1.609
Mile 
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Ft 
in 

0.3048 
25.4 
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Ton(long) 
Ton(short) 
lb 

hp 
psi 
Mile/h 
Yd' Buhl0.765 
Bushel 

1.016 
0.907 

0.4536 

0.746 
6.89 
1.60kPa 
1.6 

35.24 

mm 
t,Mg 

t,Mg 

kw 

km/h
M
L 

Gallon 3.785 L 

MOST COMMONLY USED 

1 hectare (ha) 
100 ha. 
1 tonne (t)(MT) 
I kg 
1 km 
I metre (i) 

= 
= 

= 
= 

= 

2.47 acres 
1 sq. kilometre 
1000 kg 
2.2 pounds (lb) 
0.62 miles 
3.28 feet (ft) 

v 



TABLE OF CONTENTS
 

Page
 

ACKNOWLEDGEMENTS..........................................................
 

LIST OF ACRONYMS AND ABBREVIATIONS ......................................
 

CURRENCIES, WEIGHTS AND MEASUREMENTS, CONVERSIONS ......................... iv
 

TABLE 	OF CONTENTS ....................................................... 
 vi
 

LIST OF TABLES .......................................................... 
 xiv
 

LIST OF FIGURES ......................................................... xvii
 

MAP OF PROJECT AREA ...................................................... 
 xviii
 

I. 	 INTRODUCTION .......................................................
 

A. Background and Present Status ...............................
 

!. 	 Background ............................................
 

2. 	 Activities to date ....................................
 

a. 	 International water d2scusions and
 

negotiations ....................................
 

b. 	 Water resource planning ............................ 2
 

c. 	 Komati Basin ....................................... 3
 

3. 	 Potential uses of the increased water supply .......... 3
 

a. 	 New irrigation ..................................... 3
 

b. 	 Firming up existing schemes ....................... 4
 

4. 	 Suggested water and cost apportionment .................. 4
 

5. 	 Timing ................................................ 5
 

B. Scope of the Study ............................................. 5
 

'I. BACKGROUND INFORMATION ........................................... 7
 

A. 	 The Macroeconomic Environment .................................. 7
 

1. 	 General characteristics .................................. 7
 

vi
 



Page
 

2. 	 Rccent dcvelopments ............ :...................... 7
 

a. 	 Production, investment and savings .............. 7
 

b. 	 Public finance .. ..................................10
 

c. 	 Prices, inflation and wages ...................... 12
 

d. 	 Trade, balance of payments and external debt .... 13
 

e. 	 Population growth and employment ................ 17
 

3. 	 Future prospects ........................................17
 

B. 	 Agriculture in Swaziland ......................................18
 

1. 	 Size and distribution of landholdings and
 
current land use ........................................19
 

2. 	 The Rural Development Areas Programme ................. 19
 

3. 	 Crop production .........................................20
 

a. 	 Swazi Nation Land ................................ 20
 

b. 	 Title Deed Land .................................. 20
 

4. 	 Livestock production ................................... 22
 

5. 	 Trade in agricultural commodities ..................... 22
 

6. 	 Employment objectives and agriculture ................. 23
 

C. Social and Institutional Factors ............................. 23
 

1. 	 Land tenure issues ..................................... 23
 

a. 	 The land tenure system .......................... 23
 

b. 	 Land tenure and irrigation project
 

development ...................................... 24
 

2. 	 Livestock .............................................. 25
 

II. THE PROJECT AREA ....................................................27
 

A. Physical Characteristics ..................................... 27
 

1. 	 Location of the project area .......................... 27
 

vii
 



Page
 

2. 	 Topography ............................................... 27
 

3. 	 Climate and rainfall .................................... 28
 

4. 	 Geology .................................................. 31
 

5. 	 Soils and land classification .......................... 32
 

a. 	 Soils..............................................32
 

b. 	 Land classification of the project area .......... 34
 

6. 	 Vegetation and range ....................................34
 

7. 	 Hydrology and water use . ............................... 35
 

a. 	 Pre-Maguga dam development ....................... 35
 

b. 	 Legal water apportionments ....................... 35
 

c. 	 Present water use in the project area ........... 36
 

d. 	 Water laws, rights and administration ........... 38
 

8. 	 Overall lowveld conditions and irrigation prcject
 
potential ...............................................38
 

a. 	 General.......................................... 38
 

b. 	 Irrigation development in the lowveld ........... 39
 

B. 	 Socioeconomic Characteristics 39
 

1. 	 Size and distribution of landholdings ................. 39
 

2. 	 Population size and distribution ...................... 40
 

3. 	 Employment and homestead incomes ...................... 40
 

4. 	 Living standards and levels ........................... 42
 

5. 	 Infrastructure and public services .................... 43
 

IV. 	 THE IRRIGATION PROJECT ............................................. 45
 

A. Project D-.scription .......................................... 45
 

1. 	 Size and location ...................................... 45
 

viii
 



Page
 

a. 	 Background........................................ 45
 

b. 	 Description ...................................... 45
 

2. 	 Proposed works, measures and policies ................. 47
 

a. 	 Water abstraction and conveyance ................. 47
 

(1) 	 Criteria for selection ..................... 47
 

(2) 	 Construction of the pumping stations ....... 48
 

(3) 	 Installation of buried steel and
 
plastic (PCU) mainlines, sub-mains
 

and manifolds . ............................. 48
 

(4) 	 Construction of a balancing reservoir ...... 51
 

b. 	 Land clearing and development ................... 51
 

(1) 	 Clearing, ploughing and smoothing .......... 51
 

(2) 	 Construction of secondary and in-field
 

road networks . ............................. 51
 

(3) 	 Installation of sub-surface drainage
 
system . .................................... 51
 

c. 	 Infield irrigation system ....................... 56
 

(1) 	 Specification . .............................56
 

(2) 	 Assembly of sprinkler laterals............ 56
 

(3) 	 Assembly of portable sub-mains and
 

control valves ..................... ...... 56
 

d. 	 General infrastructure .......................... 57
 

(1) 	 Electrical service to pumps, housing,
 

central administration and shops .......... 57
 

(2) 	 Telephone service ......................... 57
 

(3) 	 Primary access roadway .................... 57
 

(4) 	 Office, warehouse and shops ............... 57
 

(5) 	 Crop processing facility .................. 57
 

ix
 



Page
 

(6) 	 Nursery facility ........................... 59
 

e. 	 Domestic water supply, reticulation and
 
sanitation ........................................
59
 

f. Housing ...........................................
59
 

(1) 	 Management and supervisory personnel ...... 59
 

(2) 	 Permanerc skilled and unskilled labour 
.... 59
 

3. 	 Crops and cropping patterns ............................ 59
 

a. 	 Bases for crop selection . .. ................... 59
 

(1) 	 Agronomic considerations .................. 60
 

(2) 	 Economic and social considerations ........ 60
 

b. Selection of crops . .............................. 60
 

(1) 	 Maize....................................... 
61
 

(a) 	 Nucleus farm ........................ 61
 
(b) 	 Smallholders . ........................ 61
 

(2) 	 Cotton . .................................... 62
 

(a) 	 Nucleus farm......................... 62
 
(b) 	 Smallholders ........................ 62
 

(3) 	 Potatoes . .................................. 
62
 

(a) 	 Nucleus farm ........................ 62
 
(b) 	 Smallholders ........................ 62
 

(4) 	 Tomatoes ................................... 63
 

(a) 	 Nucleus farm ........................ 63
 
(b) 	 Smallholders........................63
 

(5) 	 Cabbage . ...................................
63
 

(6) 	 Fruit-tree crops .......................... 63
 

(a) 	 Citrus . ..............................64
 
(b) 	 Mango ............................... 64
 
(c) 	 Avocado............................. 64
 
(d) 	 Papaya (pawpaw) ..................... 64
 
(e) 	 Nucleus farm and smallholders ....... 65
 

x
 



Page 

C. 	 Crop rotations.................................. 
 65
 

d. 	 Production areas and yields on the project ...... 
 66
 

(1) 	 Crop areas . ................................ 66
 

(2) 	 Crop yields............................... 
 66
 

(3) 	 Total production levels and margins ....... 74
 

4. 	 Implementation and phasing ............................. 74
 

5. 	 Markets and marketing .................................. 77
 

a. 	 Crop selection and market potential ............. 77
 

b. 	 Domestic and export sales and sales margins ..... 79
 

(1) 	 Background . ................................ 
79
 

(2) 	 Selected findings ......................... 79
 

c. 	 Transport and packaging ......................... 79
 

(1) 	 Export by air cargo ....................... 79
 

(2) 	 Export by sea . .............................80
 

(3) 	 Packaging for export ...................... 81
 

d. 	 Recommendations.................................81
 

B. 	 Project Organisation and Management ......................... 81
 

1. 	 General introduction ................................... 81
 

2. 	 Possible management systems above the Komati
 
River Irrigation Projcct .............................. 84
 

3. 	 Management at the IDU level ........................... 84
 

a. 	 Introduction .................................... 
84
 

b. 	 Senior management ................................ 87
 

(1) 	 General Manager ........................... 87
 

(2) 	 Management Committee ...................... 87
 

xi
 



Page 

(3) 	 Senior Managers .......................... 87
 

(4) 	 Permanent labour ........................... 88
 

c. 	 Smallholder organisation ......................... 89
 

4. 	 Management structure as IDUs increase in number
 
over time ............................................... 90
 

5. 	 Other management elements for considerations .......... 90
 

C. 	 Financial and Economic Analysis . ............................. 91
 

1. 	 Project costs ...........................................91
 

a. 	 Capital costs .................................... 91
 

b. 	 Overhead and operating costs .................... 99
 

c. 	 Resettlement costs ............................... 99
 

2. 	 Project benefits ....................................... 01
 

a. 	 Farm crop revenue .. .............................101
 

b. 	 Government revenue ............................... 101
 

(1) 	 Irrigator charges ......................... 101
 

(2) 	 Tax earnings . ..............................103
 

(3) 	 Import duties ............................. 103
 

c. 	 Employment effects .............................. 103
 

(1) 	 Direct . ....................................103
 

(2) 	 Indirect . ..................................104
 

d. 	 Social benefits .................................. 104
 

e. 	 Foreign exchange earnings ....................... 105
 

3. Financial and economic analysis ....................... 105
 

a. 	 Introduction ..................................... 105
 

b. 	 Economic analysis ............................... 106
 

xii
 



Page
 

(1) The 3,000 ha model ......................... 109
 

(2) The 5,000 ha model ........................ 11,
 

C. Financial analysis .. ..............................118
 

(1) The 3,000 ha model .. ....................... 118
 

(2) The 5,000 ha model . ........................ 118
 

d. Further cost recovery possibilities ............. 118
 

V. FINDINGS AND RECOMMENDATIONS ........................................122
 

A. Findings ....................................................... 122
 

B. Recommendations ...............................................123
 

ANNEX 1: Agricultural Crops, Cropping and Budgets ..................... 125
 

ANNEX 2: The Organization of Marketing Operations ..................... 150
 

ANNEX 3: Financial/Economic Model of an Irrigation Project ........... 159
 

ANNEX 4: Economic and Financial Analysis: Supporting Notes ........... 165
 

ANNEX 5: Project Risks ................................................. 178
 

ANNEX 6: Cost Recovery ................................................. 186
 

ANNEX 7: Multiple Economic Objectives for Smallholder
 
Settlement on the Project .................................... 202
 

ANNEX 8: Bibliography .................................................. 207
 

xiii
 



LIST OF TABLES
 

Table
 
Number 


Page
 

II-1 	 Gross Domestic Production by Sector of
 
Origin at Constant 1980 Prices, 1978-83 
............... 8
 

11-2 	 Central Govern,nent Operations, 1978-85 
............... 11
 

11-3 	 Principal Merchandise Exports (f.o.b.),
 
1978-82 ............................................. 
14
 

I-4 	 Frincipal Merchandise Imoorts (c.i.f.),
 
1978-83.............................................. 


5
 

II-5 Ealance of Payments, 1979-83 .......................... 16
 

11-6 	 Land Use in Swaziland, 1982/83 ....................... 21
 

11-7 	 Summary of Climate from Stations
 
in the Komati Basin, Swaziland ....................... 29
 

11-8 	 Estimate of Pre-Dam Water Requirements
 
and Water Availability for Pro-Production
 
Agriculture at the First Irrigation
 
Development Unit ......................................
37
 

11-9 	 Population Size and Distribution in the
 
Project Area ....................................... 
41
 

II-10 	 Comparison of Gravity vs 
Pumped Irrigation .......... 49
 

II-11 	 Bill of Pipe Materials for One IDU 52
................... 


11-12 	 Bill of Materials for Laterals for
 
In-field Irrigation ...................................58
 

11-13 	 Areas Planted to Crops on Nucleus
 
and Smallholder Farms .................................67
 

11-14 	 Anticipated Crop Yields on the
 
Nucleus and Smallholder Farms........................
 

11-15 	 Smallholder Farm Budgets, PY4-10,
 
First IDU Development .. ............................... 
69
 

11-16 	 Nucleus Estate Farm Budget, PY2-8,
 
First IDU Development .................................71
 

xiv
 

\t
 



Table
 
Number 
 Page
 

11-17 Summary of Nucleus Farm and Smallholder
 
Net Returns from Base Project of 3,000 Ha
 
(Three IDUs) ........................................... 73
 

11-18 Project Establishment Phasing,
 
First Three IDUs .. .................................... 75
 

11-19 Estimated Nucleus and Smallholder Farms
 
Annual and Cumulative Plantings and
 
Settlement for Three IDUs.............................. 76
 

11-20 Summary Statistics: Base Project
 
(Three IDUs) ........................................... 92
 

11-21 Summary Statistics: 5,000 Ha Project
 
(Five IDUs) ............................................ 94
 

11-22 Summary of Phased Capital Costs per
 
Hectare, One IDU .. .................................... 96
 

11-23 Summary of Operating Costs, One IDU .................. 97
 

11-24 Phased Direct Cost Summary, Three IDUs .............. 98
 

11-25 Individual Smallholder Cropping Pattern
 
and Earnings, 2 Ha Holding .......................... 100
 

11-26 Base Case Economic Analysis of Three IDUs ........... 107
 

11-27 Base Case Economic Analysis of Three IDUs
 
with Dam Costs . ......................................108
 

11-28 Economic Rates of Return Summary
 
of Three IDUs ........................................ 110
 

11-29 Base Case Economic Analysis of Five IDUs ............ 112
 

11-30 Base Case Economic Analysis of Five IDUs
 
with Dam Costs . ......................................113
 

11-31 Economic Rates of Return Summary of Five IDUs ....... 114
 

11-32 	 Base Case Financial Analysis of Three IDUs .......... 115
 

11-33 	 Base Case Financial Analysis of Three IDUs.
 
with Dam Costs ....................................... 116
 

xv
 



Table 
Number Pag 

11-34 Financial Rates of Return Summary of Three IDUs ..... 117 

11-35 Base Case Financial Analysis of Five IDUs ........... 119 

11-36 Base Case Financial Analysis of Five IDUs 
with Dam Costs .......................................... 120 

11-37 Financial Rates of Return Summary of Five IDUs ...... 121 

Xvi
 



LIST OF FIGURES
 

Figure Page 

Number 

II-i Location Map of the Komati River Basin 

Irrigation Project ..................................... xviii 

11-2 General Layout of On-Farm Irrigation 

System .................................................. 11-50 

11-3 Nucleus Farm Irrigation System Layout ................. 11-53 

11-4 Smallholder Farm Field Layout .......................... 
I1-54 

11-5 Smallholder Farm Block Layout .......................... 11-55 

11-6 Proposed Organisational Structure 

for a Komati Basin Development Authority .............. 11-85 

11-7 Possible Management Organisation for 

Typical IDU ............................................. 11-86 

xvii 



I• Logoof,
, 


S Aromoh 

i0
 
/urA Doi 

~MAN ZINI
 

/
 

IN
 

..-..
...
...............
 

ADDTINAAreoWAE NTEKMT IES............. Project 


....... Molor a Minor Cachment Areos
 

........ Rivers
 

KOMA T/ RIVER BASIN_-IRRIGA TION PROJECT 
(Location AMop) 

SCALE /.-,O000,000 

Reproduced by Minisry of Nofurol Resources a Enrgy (Lnd Use Ponning Secion) 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL ,IA'rER ON THE KOMATI RIVER
 

Location Map of" the Komati River Basin Irrigation ProjectFigure II-i: 



I. INTRODUCTION AND BACKG:ROUND
 

A. Background and Present Status1
 

1. Background
 

The current (Fourth) National Development Plan has identified
 
irrigation development as a priority area of national development planning in
 
Swaziland. The Plan calls for the enhancement of the coui'try's irrigation
 
potential to ensure that the maximum economic and social benefits are gained.
 
Under the auspices of the Joint Permanent Technical Committee (JPTC) of the
 
Governments of Swaziland and South Africa, proposals have been made for the
 
long-term development of the water resources of the entire Komati River Basin
 
in those two nations.
 

The development is planned in two stages. The first stage foresees the
 
construction of two dams (one in each country) to firm up present flows to
 
meet existing needs and to provide for further development. Stage two would
 
involve the construction of irrigation schemes on the land rendered
 
potentially productive with a steady water supply. Preliminary studies have
 
identified some 5,000 ha on the north border of the Komati River that could be
 
irrigated in Swaziland.
 

Negotiations with South Africa thus far have addressed only the issue of
 
stage one dam construction. To date the planning of the project, downstream
 
from the proposed dams, has not been initiated. To rectify this situation, a
 
feasibility study needs to be conducted to begin stage two in the development
 
of the Komati River basin. The purpose of this feasibility study is to
 
ascertain the viability of further irrigation development there. This must be
 
established before binding decisions regarding the allocation of the dam water
 
and cost can be made. The results from the feasibility study would aid the
 
government of Swaziland in its negotiations with the South Africans by
 
providing information that indicates the economic soundness or otherwise of a
 
large capital investment in a dam and subsequent irrigation activities.
 

2. Activities to date
 

a. Internaional water discussions and negotiations
 

In the mid-1960's concern was expressed regarding the
 
upstream exploitation and development by South Africa of common river3 and the 
consequent adverse effects these developments were having on cross-border 
flows into Swaziland. Subsequently, in 1967, Swaziland acceded to the 
agreement then existing between South Africa and Mocambique which provided for 
consultations and cooperation towards the joint beneficial use of the common 
interest rivers. At this time South Africa has exploited only 11 percent of 
the water resources of its part of the catchment areaf;. Subsequently, 
Swaziland made efforts to secure assurances from South Africa that normal dry 
season flows would be maintained. Since no common basis for apportionment 

Taken almost verbatim from the Consultant's Terms of Reference (TOR)
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could be found, 
however, no agreement has been reached;
of proposals made by South Africa in 1976 was 
a detailed memorandui
 

considered unacceptable. By 197
South African exploitation of the water 
resource 
was approaching 30 per 
cen.
of its part of catchments.
 

The continuing problem in these negotiations has been the absence of an3
agreement concerning equitable apportionment.
that, The South African position i:
without having comprehensive storage 
facilities in
of the watershed, place on their side
they are unable to
interim, this 
guarantee fully any releases. In the
means that South Africa continues to develop its
facilities according water storage
to its needs but with 
inadequate regard
users. It was on for down.,stream
this issue that ministerial negotiations were held with South
Africa in 1979, at which time the JPTC was 
established.
 

The terms 
of reference of the JPTC committee
recommend to -. were to discuss, plan and
he 
respective governments optimal water 
resource aoportionments
and development projects, while observing the parameters and guidelines of the
Helsinki Rules of .'966. 
Mocambique joined the Committee in 1982,
TPTC (Tripartite Permanent Technical Committee). 
making it a
 

b. Water resource planning
 

It has been evident 
since
water resources the 1970 completion of 
a UNDP
survey that further irrigation development would be dependent
on 
cross-border river flow agreements with neighbouring countries 
and then a
planned program of dam construction based on
basin. these agreements
Schemes proposed for each river
in the 1970's were
exception of the dam 
marginal propositions, with the
at 
Mnjoli for Simunye.
facilities, In the absence of major storage
these proposals were 
also impractical.
cross-border flows from As a result of declining
South Africa, however, 
 and the increased 
domestic
demand for water, a reassessment of this resource became a priority during the
period of the Third National Development Plan.
 

In 1979, 
 the United States Corps of Engineers (USCOE) was
prepare the terms retained to
of reference 
for the development of
resources a comprehensive water
and related development 
framework plan. This
support negotiations with South Africa on 
was to be used to


the apportionment of common 
waters.
South Africa had already undertaken a similar study 
on its side of the common
watersheds.
 

Having subs' quently agreed 
to undertake
initially commissioned to {ormulate the 
the study for which they were
terms of reference,
their findings in 1981. the USCOE related
This study completed the
development by up-dating the national water 

background 
to water
 
potentials, bajance, identifying river basin
(including hydro-water), and singling out two areas for immediate
attention. 
 These were 
the Komati Basin in 
the north of the 
country and
Usutu/Ngwavuma Basin in the south. 

the
 

US Army Corps of Engineers 
(Omaha District), Swaziland:
Related Water
Land Resources-Framework and

Plan (Mbabane, 
 1981) (henceforth
referred to 
as USCOE Water Resources).
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c. Komati Basin
 

The USCOE confirmed that the Komati 
run-of-river flows were
already over-exploited by 
South Africa and 
Swaziland and concluded 
that, if
the situation was not 
to deteriorate further, 
 remedial action was 
necessary.
Consequently, further
a 
 study was initiated by both countries through the
JPTC, 
 and the consultants Hetlry Olivier and Associates, 
 in associatior, with
Chunnett, 
Fourie and Partners, (Olivier, et.al., hereafter) were employed for
this purpose. The USCOE 
was retainrJ by Swaziland to ,lonitor study progress.
Completed in late 1983/early 1984 the study contains 
definite proposals for a
phased construction programme on 
the Komati and Lomati rivers which would reestablish the 
 water flow necessary to sustain the 
 existing substantial
irrigation developments on these 
rivers and provide for 
a modest expansion.
The proposals were submitted to Cabinet in 
April 1984 and were duly approved.
 

The proposed construction programme calls 
for two dams, one or. the
Komati river at 'aguLa 
 in Swaziland, and one on the 
 Lomati river at
Driekoppies in the Republic of South Africa. These two dams are conceived as 
a
single project by tie South Africans even though it 
entails one dam within
Swaziland. 
 The Loma.:i 
and Komati rivers rise in the Republic, travel through
Swaziland and 
then converge further down-stream once 
they flow back out of
Swaziland. Hence, this proposed proiect will enable South Africa to irrigate
one 
large basin down-stream from th_ dams, 
 north of Swaziland. Swaziland, 
on
the other hand, could irrigate two seperate basins within 
its borders: the
 
Lomati and Komati Basins.
 

3. Potential uses of the increased water supply
 

a. New irrigation
 

In late 1984, the government requested the USCOE to reexamine the feasibility of an irrigation project in the Komati basin. 
 On the
basis of 1981
their report and further desk work, a brief 
document was
presented to the government in February, 
1985. 
 The project area selected for
the analysis was on the (North) (left) bank of the Komati river. This area was
selected over 
tLe Lomati areas 
for several .easons including: Availability of
class 1 soils (3,600 ha on Komati, compared to 
1,200 ha on Lomati); slope
gradients (Lomati 3 to 4 times steeper than Komati); 
number of canal crossings
(significantly more on Lomati); and contextual--Maguga Dam would be located on
the Komati river about 47 km upstream from the diversion site selected for the
irrigation analysis. 
 The identified project could 
involve a 56 km main canal
 

Henry Olivier and Associates 
and Chunnett Fourie 
and Partners, Komati
River Basin Development, Proposals for Initial
the Development ...(Mbabane, September, 1983). 
 Document recommending inter-country
agreements on 
water sharing. (Henceforth referred 
to as Proposals ...)
The basic studies were Olivier et. 
 al. Komati River Basin Development

(Johannesburg, February, 1984). 
 Volume 1 Development Possibilities.
Five supplementary volumes 
 form a part
second detailing basic
characteristics 
of che Komati Basin (henceforth referred to as Basin
 
De lelopment ...)
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from which it was estimated that an area of approximately 5,000 ha be
can 

reached. A more attractive alternative could be pumping from the Komati at the
 
project site.
 

b. Firming up existing schemes
 

Another, more immediate use of the water by Swaziland is 
to
firm up its existing irrigation scheme in the Komati Basin. 
 Swaziland has

become aware of late 
that the effect of increasing Komati river water used by

South Africa has been to decrease the normal flows 
entering Swaziland. This

thus presents an ever increasing hazard to irrigators 
 in Swaziland,

particularly to the Swaziland Irrigation Scheme 
(SIS) who rely on run-of-river
 
flows.
 

The SIS has at present an estimated mean need for 172 MCM per annum.

the drought years 

In
 
1981, 1982 and 1983 SIS experienced shortages. Although


So"th Africa released some 
10 MCM in each of the first two years to assist
 
SIS, in 1983 South Africa required all the available water and therefore could
 
not release any to Swaziland. Thus, the SlS, 
 in a severe drought year, was
 
short of its normal irrigation requirement by an estimated 70 MCM.
 

It is expected that if action is 
not taken Swaziland could experience a

shortfall in mean need of at least 45 MCM by 1990 
and at a frequency of one
 
year in five. The shortage could be much greater in any given year, exceeding

70 MCM. With such declining flows and hazards, is
it estimated that the SIS
would have to reduce its area under irrigation by at least 3,000 ha or 
one
fifth of its area. Since the SIS is 
primarily a sugar produce.r scheme, this
 
reduction would result in 
a serious loss of foreign exchange as well as jobs.

In 1984 prices, a reduction cf 3,000 ha would have 
meant a revenue loss of

E12.7 mill.on and 385 jobs, considerable losses for a country the size of
 
Swaziland.
 

4. Suggested water and cost apportionment
 

The 1983 proposal suggested that the water from dams
the be
 
distributed as follows:
 

Total Estimated Yield From Both Dams 
 560 MCM
 

Swaziland Share:
 

(1) To firm up present needs (SIS) ...................... 
 49 MCM
 

(2) For new development ................................. 
 40 MCM
 

TOTAL ...................................................... 
 89 MCM
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South African Share:
 

(1) To firm up present needs ............................ 
 395 MCM
 

(2) For new development ................................. 
 40 MCM
 

TOTAL ...................................................... 
 435 MCM
 

Surplus - unallocated reserve -


Still to be negotiated ..................................... 
 36 MCM
 

Between countries the total cost of both dams was 
estimated in September

1983 at E131.3 million. Since publication of the 1983 report, on-going work
 
has revealed that, 
 first, the estimated cost of the dams at September 1984 is

E200 million; and second, the unallocated reserve is now estimated at 46 MCM;

the upper net yield is 10 IMCM more than originally thought. On the basis of an
 
80:20 percent division of costs 
(South Africa : Swaziland), Swaziland's
 
estimated financial 
input amounts to E40 million and includes payment for 16
 
MCM of the unallocated reserve. 
 This 16 MCM has been provisionally assigned

for working purposes. However, Swaziland could obtain 23 MCM or 50 percent of
 
the reserve if deemed desirable, with a consequent increase in 
financial
 
input. The 80:20 percent cost shares have been agreed in principle at the JPTC
 
but are not final 
or binding at this stage in the negotiations.
 

5. Timing
 

The South Africans have finalized their own financing plans for
 
the proposed joint dam development and are pressing the Swaziland Government
 
to make a decision. They had wished to sign 
an agreement in August 1985.
 
Delays in preparation of final cost estimates have postponed this signing

until October 1985 and it could be delayed for a few more months, depending on
 
progress. 
To maintain positive relations with South Africa the government of

Swaziland will wish to 
comply with the desires of the South Africans as much
 
as possible. The pressure from 
the South Africans is mounting and hence the
 
urgency of this feasibility study. Swaziland cannot make a well 
informed
 
decision at this point, and they have neither the 
time nor the resources to
 
obtain the level of accuracy and detail of data they would like on 
which to
 
base their decision.
 

For the moment, therefore, the best is-the
solutfon pre-feasibility

study proposed. It will provide 
some data, however rough, which the Swaziland
 
Government 
can use to make the best decision possible under the current
 
constraints.
 

B. Scope of the Study
 

Accordingly, this study is concerned with determining alternate possible

uses for 40-63 MCM of water expected to become available as a result of the
 
construction of the Maguga Dam on the Komati River in North Central Swaziland.
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Volume I of the study considers a variety of alternatives for the beneficial
 

use of the newly available water while the present volume focuses solely on
 

an irrigation project.
the alternative of using the entire amount on 


cases: one, of an irrigation
The feasibility study considers two 

to be used; and the second, a
project of 3,000 ha if only 40 MCM of water were 


larger one of 5,000 ha if it were possible to use all 63 MCM of water on
 

irrigation. The modelled structure of the irrigation project is based on a
 

1,000 ha module called an Irrigation Development Unit (IDU). All aspects of
 

a 1,000 ha module including infrastructure, water
design were developed for 


distribution equipment, agronoily, budgeting, etc. The size of the project can
 

be readily adjusted by the addition or subtraction of the 1,000 ha modules as
 

the North or left bank of
desired. The project was designed to be located on 


the Komati River, in the lowveld, just south of the Swaziland/RSA border at
 

Bordergate.
 

Chapter II provides background information on current macroeconomic
 

conditions in Swaziland, the status of agriculture and livestock development
 

and outlines issues pertaining to land tenure, distribution and utilization.
 

The current physical and socioeconomic characteristics of the project area in
 

the Komati Basin are described in Chapter III. Chapter IV focuses on the
 

proposed irrigation project itself describing its technology and
 

infrastructure, crops and cropping patterns, production levels and net
 

returns, markets and marketing and organisation and management. The economic
 
this Chapter along with the
and financial analyses are also included in 


chapter V provides recommendations regarding
sensitivity analyses. Finally, 

the project.
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II. BACKGROUND INFORMATION
 

A. The Macroeconomic Environment
 

1. General characteristics
 

Swaziland's economy consists primarily 
 of two sectors--the
 
traditional and the commerical. 
 The traditional agricultural sector produces

goods and services mainly for family subsistence. It indirectly supports

almost 70 percent of the population, and is based on cultivation of an average

of two or three hectares of land per household. The second, or modern
 
commerical sector, includes agriculture, manufacturing, mining and services.
 
The modern agricultural 
sector is highly capital intensive and accounts for
 
about 65 percent of sectoral value added 
and 70 percent of exports, mainly

from sugar, citrus and pineapple production, and from advanced forestry.
 

An important feature of Swaziland's economy is the high dependence upon

external trade. Thus, exports of goods such as sugar, 
 wood pulp, citrus and
 
asebstos, and nonfactor services account for over 80 percent of GDP. A related
 
factor is Swaziland's membership in 
the Rand ionetary Union and the Southern
 
Africa 
Customs Union (SACU) which means that it lacks autonomy in matters
 
related to international trade, exchange rates, and monetary policy which are
 
essentially determined externally by the Republic of South Africa. 
 A large

portion of Swaziland's public revenues derives from SACU receipts, 
betwecn 5
 
and 65 percent, representing 12 - 19 percent of GNP is obtained in this way.

The amounts represent Swaziland's share in SACU's total 
imports and excisable
 
production plus a compensation factor for loss of tariff and excise rate
 
autonomy as a result of membership in the Union.
 

2. Recent developments
 

a. Production, investment and savings
 

As shown in Table II-l, agriculture accounts for about one
fourth of value added, followed closely by manufacturing, while government

services contribute over 17 percent to GDP and hotels 
and restaurants about
 
eight percent. As explained in greater detail below, there is a sharp contrast
 
between agricultural production in the commercial 
and traditonal sub-sectors.
 
Crop production in the modern agricultural sector has experienced a high rate
 
of growth due to rapid expansion in acreage and yields of both sugar and
 
pineapples. Citrus production, on the other hand, 
 has been declining due
 
partly 
to drought conditions and the 1984 cyclone. Traditional dryland

production was also affected adversely 
by the drought, contributing to an
 
already declining maize production and an increase in imports of that staple.

Cotton production also fell between 1980 to 1982 but and
both maize cotton
 
production recovered somewhat in 1983/84 with better rains.
 

International Monetary Fund, Swaziland--Recent Economic Developments
 

(Washingto)n, D.C.: IMF, 1984), p.29.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-1. Gross Domestic Product by Sector of Origin 
at
 

Constant 1980 Prices, 1978-83
 

(Millions of E)
 

% Share of GDP
 

1980 1982 1983 1983 1978
1978 1979 1981
Sector 


24.0 23.1
81.7 78.6 88.2 98.8 94.2 95.3

Agriculture 


1.6 1.6
5.3 5.9
5.2 4.8 5.7 6.2

Forestry 


2.7 4.4

15.4 14.5 14.1 14.6 12.2 10.7


Mining 


23.7 19.7
79.6 92.6
69.8 71.6 88.4 94.0

Manufacturing 


66.1 71.5 69.8 17.6 15.9
56.2 57.9 61.1
Government Services 


8.2 9.3
35.6 34.8
32.8 34.4 35.0 32.6

Distribution, hotels 


and restaurants
 

5.6 6.9
20.5 21.4 2.14 22.2

Transport and 24.4 29.8 


Communications
 

18.7 13.9 17.4 4.3 7.9

27.9 25.1 16.2
Construction 


45.1 47.8 12.3 11.3
40.1 42.6 47.3 49.0

Otherc 


397.2 100.0 100.0
353.6 354.2 365.9 396.1 399.2
Total GDP 


Real annual. 7rowth
 
8.2 -0.5
0.2 3.3 0.8
rate (%) 


a Provisional
 
b Estimates
 
c Includes banking, insurance, real estate, water and electricity, less
 

imputed back service charge.
 

aziland, Prime Minister's Office, Department of Economic
 
Source: 


Planning and Statistics, Economic Review 1982-84, February, 
1984.
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Forestry accounted for 1.6 percent of GDP 
at factor cost; its exports

comprised 18 
percent of the total in 1983. That percentage had increased
 
steadily up to 1981 but declined since then as a result of the 
worldwide
 
recessiun. Export prices for wood pulp showed some 
improvement in 1983 due to

decreasing world supplies but the market 
for sawn timber and logs has 
not
 
improved.
 

Manufacturing consists primarily of agro-and forestry-related processing

industries, including sugar refining, saw and pulp milling and fruit canning.

With an average annaul growth rate 7.9
of percent between and
1977 1981,

manufacturing has been 
an important source of growth. 
In 1982, however, the
 
rate of growth slowed; the sector grew only 2 percent 
between 1982 and 1983.
 
Declining agricultural 
 production affected negatively industries such as
 
cotton ginning and chemicals and fertilisers. Nonetheless, the sector was
 
still 23.7 percent of GDP in 1983, a major rise from the 
19.7 percent of 1978.
 

The contribution of the mining sector now
is relatively small and

declining, 
dropping f-om 4.4-2.7 percent of GDP over 1978-1983. Asbestos and
 
coal are the principal 
minerals exploited but their production declined
 
between 1977 1983. closure
and The 
 of iron mines as of 1980 dropped the

sector's export values by one-fifth. In 1983 however, the sector's
 
contribution 
to the overall economy increased somewhat with a better export
 
price. 

Overall real GDP grew about 5 percent per annum between 1977 and 1982

relatively those
which was good for years considering the effects of che
 

worldwide recession and the fact that Swaziland's economy is heavily dependent
 
upon exports. One of the factors 
that accounted for Swaziland's resilience was
 
the depreciation of the Rand 
(and hence the Lilangeni) relative to the U.S.
 
dollar between 1980 and 1982. 
 This made Swaziland's exports more competitive

and tended to moderate the increase in the 
current account (discussed below).

Real economic growth has slowed in 
recent years however, becoming negative in

1983 
(-0:5 percent). On a per capita basis, with pcpulation increasing at 
 3.4
 
percent per annum, that 
negative growth signifies a serious fall in per
 
capita welfare.
 

Major factors responsible for the slowdown 
include poor crop, resulting

from the droughts of 1982 and 1983; depressed world sugar prices; and the
 
standard effects 
of worldwide recession on export demand and 
public and
 
private sector investment. Although firm statistics are not yet available,

indicators for 1984 suggest that there 
was only slight growth in overall GDP.

While improved rains 
 resulted in marked improvement in agricultural
 
productjon, manufacturing stagnated 
and retrenchments and closures 
common. An additional setback was caused in 1984 as result 

were
 
a of Cyclone


Domoina which did considerable infrastructural damage and left hundreds
 
homeless.
 

Swaziland, 
 Prime Minister's Office of Economic Planning and 
Statistics
 
Economic Review, 1982-84. February 1985, p.4.
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between 1978-82
 
expenditure consistently exceeded GDP 


Gross domestic 
 a ratio of GDP
 
to rise in absolute terms, although as 
causing the resource gap 


Gross domestic consumption, both private
 
the gap declined during those years. (in market
of 14.4 percent
grew at an average annual rate 

and government, 


rate fell from 87 percent in 1977 to 23
 
prices) and the domestic savings 


increasingly dependent

As a result, investment financing is 


percent in 1981. 
which grew at 9 percent
Gross fixed capital formation, 
upon capital inflows. 


in 1980 as major public investment projects

started declining
since 1978, 


were completed and fewer new ones were 
started.
 

b. Public finance
 

of the Central Government, the
 
The public sector consists 


a number of non-financial public

and Manzini,
town councils of Mbabane 


enterprises and several public financial institutions. The Central Government,
 

which consists of ministries and departments, 
is financed by annual budgetary
 

as it has
 
It plays a dominant role in Swaziland's public sector 


allocations. 

the exclusive right to impose taxes and local government activities amount to
 

percent of Central Government activities. 
The Tibiyo Taka Ngwane
 

less thun one 
 revenues from
 
Fund which is engaged in funding development projects derives 


Fund, from mineral royalties. The
 
and the Tisuka
earnings on investments 


both quasi-government
sector consists of
institutions
natioial public 

and the water and sewerage board,
 

enterprises (posts and telecommunications, 


for example) and autonomous enterprises 
such as the airline.
 

is SACU receipts which
 
of 2ntral Government revenue


The main s.urce 

revenue. All important duties and excise taxes
 

provide 55-65 percent of total 
 of the
South Africa on behalf 

a common pool administered by


are paid into 
 are
Lesotho, Botswana). Revenues 

member countries (Swaziland,
three other 
 of the
which the value


members according to a formula in 

distributed among 


of revenue in
 
country's imports features prominently. 

Other important sources 


(25 percent of total revenue), the sugar levy and
 
the income tax
Swaziland are 
 to offset historical
1984 in an attempt
first imposed in
a sales tax 


variability caused by the sugar levy and SACU 
receipts.
 

revenues grew moderately,

1982 and 1984 Central Government
Between 


more rapidly and capital expenditures mre slowly--see
 
recurrent e:,ptnditures 


The average rate of revenue growth, at 5.6 
percent per annum, was
 

Table H1-2. 

in the previous three year


to the average of 8.8 percent
moderate compared 
 of lower
recession and 

period. Contributing factors include the effects of 


as well as the declining growth rates of company 
and income
 

commodity prices, 

because of a downturn in new investments. Further, receipts from the
 

taxes 

zero in 1983 and 1984. Fortunately, SACU receipts 

have been
 
sugar levy fell to 


a steady rate of 5 percent
they have been growing at
as
a stabilizing factor 


per annum.
 

of 16.5

had been growing at the rapid rate 


Recurrent expenditures 

but slowed to 10 percent


1978/79 to 1981/1982
percent per annum between 

measures undertaken.
 a result of austerity


between 1982 and 1985 primarily as 

drain on the recurrent budget,
to be a


Subsidies and transfers continue 


they grew at the rate of 21 percent between 
1982-1985. A large
 

however, as 
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SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF ADDITIONAL WATER
 
ON THE KOMATI RIVER
 

Table 11-2 
 : Central Government Operations, 1978-85
 
(Millions of E)
 

Growth Growth
 
Rate Rate
 

Item 1978/79 1979/80 
1980/81 1981/82 1982/83 1983/84 .984/85 (1978/79 (1982/83
-1981/82) -1984/85)
Total Pevenue and Grants 
 104.3 133.4 
 163.3 134.2 
 182.1 187.4 214.3 a
203.0 8.8 5.6
-
Customs Union Receipts (54.1) (74.2) 
 (86.9) (62.7) (117.6) (120.7) (130.4) (130.4)
- Sugar Export Levy 	 5.0 5.3
( 6.3) ( 7.9) (13.4) (12.3) ( 1.4) ( - ) - )
- Company Tax 	 ( - ) 24.9
(12.7) (17.8) (15.7) 	 (18.0) (18.4) ( 17.6) ( 20.7)
- Personal Income and 	 (20.7) 12.3 6.1
(10.8) (12.2) (17.1) (20.1) C20.2) ( 22.8) ( 25.3) (24.7) 23.0 10.6
Graded Tax
 
- Sales Tax 
 ( 	 - ) (  ) ( - ) ( - ( - ) ( - ) 10.0) ( 5.0) -Total Recurrent Expenditure 59.2 65.3 84.5 
 109.1 124.0 136.2 
 165.5 156.8 
 22.6 12.5
 - Personnel Costs 
 (32.8) (34.9) (45.9) (95.2) ( 66.6) ( 75.0)- Goods and Servicesb (18.2) (20.2) (26-9) (31-5) ( 36-2) 

( 84.8) ( 81.4) 21.8 10.6 
( 35.8) ( 51.6) ( 44-5)
- Subsidies and Transfers 	 20-1 10.9
(6.1) ( 6.0) ( 7.1) 
 (12.6) ( 13.3) ( 16.8) ( 19.5) ( 19.5)
- Public Debt Interest (2.1) ( 4.2) 	 27.4 21.1
( 4.6) ( 5.8) ( 7.9) ( 8.7) ( 9.7) ( 11.4) 40.3 20.1
 

Total Capital Expenditure

and Net Lending 
 84.8 65.9 
 57.7 73.1 75.4 
 66.8 
 9 7 .4c 7 9 .8c -4.8 2.9
 - Capital Expenditure 	 45.3
53.7 44.7 
 61.9 57-7 
 53-9 74.8
- Net Lending 	 58.7 4.9 0-9
31.1 21.2 12.4 
 11.2 17.7 
 12.9 22.6 
 -28.9 9.2
 
Total Expenditure and
Net Lending 
 144.0 131.2 
 142.2 182.2 
 199-4 203-0 262-9 
 236-6 8-1 8.9
Overall Surplus/Deficit 
 -39.7 
 2.2 21-1 -48.0 -17.3 
 -15-6 -48-6 
 -33.6  _
External Financing (net) 	 6.2
46.0 9.1 
 6.3 0.8 
 4.9 15.6
Domestic Financing (net) 	 7.1 -6.3 -11.3 -27.3 -41.7 16.5 
 10-7 32.7 
 26-5 

a 	Forecasts
 
b 

c 	Budget Estimates
 
Includes an estimated E5m drawdown on Piggs Peak Hotel loan.
 

Source: Economic Review, 1982-84.
 



financing of public

expenditures is enhanced deficit 


proportion of these 

the na.ional airline, the railways, the Royal Swazi Sugar
 

enterprises such as 


Corporation and the postal and water and 
sewerage services.
 

slowly between
prices grew

Government capital expenditures at market 


annun, compared with an
of 0.9 percent per

1983 and 1985 at an average rate 


The slowdown
 
rate of almost 5 percent in the 1979-82 period. 


average annual 


was due to 
the government's tighter financial position 
and the lack of funding
 

for the years
shows, deficits 

of major new capital projects. As Table 11-2 


million respectively. The much

E17 million and El 


larger increase to E34 million in 1984 was caused by expenditures incurred 
for
1982 and 1983 amounted to 


hurricane rehabilitation and for payment 
of outstanding accounts. The deficits
 

foreign assets.
 
have been financed by the government's cash 

reserves and net 


c. Prices, inflation, and wages
 

heavily influenced by

Price developments in Swaziland are 


conditions in the Republic of South Africa 
because of the high dependence upon
 

increases in Swaziland have averaged 12
 
imports from there. Consumer price 


and 1984 being influenced by trends in South
 
percent per annum between 1979 


Africa and by a vegetable import ban following 
an outbreak of cholera in 1980.
 

away as alternate domestic
 
The effects of the vegetable ban have largely worn 


vegetable supplies have become available, and 
although the inflation rate fell
 

in 1983, it rose again in 1984.
 

bread, dairy
consumer goods such as 
Price controls exist on a few basic 

Periodic adjustments in raw prices made to
 

products, meat, cement and fuel. 


reflect increased costs of production or importation, 
however, mean that the
 

a short
 
reflect prevailing market conditions, with perhaps


prices basically 

support the contention it would appear


lag. Though there are no hard data to 


that prices of capital goods and construction materials may have risen more
 

quickly than those of consumer goods.
 

such, but f'oor wages are set
 no minimum wage in Swaziland, as
There is 


by a Wage Council for 12 industries. The rates set represent floor rates for
 

and wage rates for experienced workers are
 the labour market
new entrants to 

Workers in the wholesale and retail trades obtain
 

well above minimum levels. 


the highest minimum wage, followed by those in manufacturing, building and
 

laslly in the sugar industry. Between 1979 and 1982, 
real
 

construction, and, 

much faster than the
 

wages increased substantially as minimum wage rates rose 

wholesale and retail trades
 

rate of overall prices. Minimum wages in the 


urban areas, in manufacturing and processing by 30
 
increased 75 percent in 


and in the sugar industry by
 
percent for fruit and vegetable canning workers; 


others. Minimum wages for
 
125 percent for some workers and 161 percent for 


1983 except in manufacturing and
 
most workers remained unchanged in 1982 and 


the sugar industry, those increasing by 14 percent and 7
 
processing, and in 


percent respectively.
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Trade, balance, of payments and external 
debt
 

d. 


Trade is vital to Swaziland's economy as exports provide
 

imports of investment materials and
 
to
foreign exchange earnings finance 

a
 
not produced locally. The country has 


consumer goods and foodstuffs that arc 
 which
that includes importantly, sugar, 

relatively diversified export sector 
 values (Table
country's export
above one-third of the

tends to account for 


11-3). Sugar price fluctuations render Swaziland's foreign 
exchange earnings
 

product exports follow
factors. Forestry

highly vulnerable to external 


Other major exports
 
clcsely, typically averaging 16-17 percent of the total. 


electronic
canned fruit juices and fruit, 

include fertilizers, citrus, 


equipment, and chrysotilc asbestos.
 

Machinery and transport equipment

Imports are documentec at Table 11-4. 


share areAt about half that 

dominate merchandise imports (30-32 percent). 

in 1983); minerals, fuels and lubricants (14.3

percent
manufactures (16.4 

products (11.7 percent). The food and
 
percent); and chemicals and chemical 


which
 
live animal group of imports represent 9.9 percent of the total of 


Unmilled maize imports

cereals and cereal flours comprise almost 4 percent. 


continued to climb in 1984 and 1985.
 

1978 reaching a peak

The trade account deficit increased steadily since 


value of exports declined for the first time in
 as
negative value in 1983 the 

Factors contributing to the trade deficit were
 recent years (see Table 11-5). 


goods imports and sharp increases in Letroleum
 
rising capital and consumer 


some 10 percent
which in 1983 amounted to 

prices. Increases in food imports, 


for policy concern. Deterioration in
 
of the total, have become a cause 


and 1982 have also
 
of trade by 25 percent between 1980 


Swaziland's terms 

the balance of payments deficits. The trade imbalance has
 

played a role in 

in the services account resulting primariy from
 

been accompanied by deficits 

some
The services account showed 


profit remittances and investment income. 

in outflows of dividend payments due
 a decline
improvement in 1983 because of 


in income from services and
 
decreasing company profitability and increases
to 


tourist receipts.
 

the current account deficit was financed by 
large inflows of
 

Until 1981 
 Since then,
 
private and public investment capital for financing new projects. 


the deficits have been financed by drawing down 
(and hence reducing)


however, 

There were modest improvements in the foreign


the level of foreign reserves. 

there has been a declining
in general, however,
reserves position in 1983; 


to a need for restraint in public spending,

1977. points
trend since This 


export promotion and
 
of exports anq increased emphasis on 


diversification 

import substitution activities.
 

to 1983/84 Swaziland's external public

In the four-year period 1979/80 


in 1983 the debt stood at
 
debt has grown at about a 16 percent rate per annum; 


Although debt service obligations
E211 million or about 34 percent of GDP. 

there has been an upward trend in
 

have not been a strious problem to date, 

the ratio of interest payments to government


debt service requirements. Thus, 

1979/80 to 5.5 percent in 1983/84.
 

revenues increased from 3.1 percent in 


Economic Review, p.1
4 .
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-3: Principal Merchandise Exports (f.o.b.), 1978-82
 
(Millions of E)
 

Percent
 

1978 1979 1980 1981 1982 1983 1983
 

Sugar 59.6 71.0 128.4 125.8 105.2 122.8 36.2
 

Wood pulp 27.1 28.2 36.9 46.4 46.5 44.8 13.2
 

Wood products 8.6 10.8 13.1 15.9 11.4 11.4 3.4
 

Chemical fertilizers 6.8 10.0 23.7 36.6 55.2 42.7 12.6
 

Asbestos 18.2 17.6 15.6 17.8 16.5 5.8
19.5 


Citrus 
 7.2 9.4 7.6 9.2 15.2 14.9 4.4
 

Canned fruits 8.2 9.2 9.4 12.7 18.0 22.5 6.6
 

Electronic equipment 3.2 4.7 8.2 11.6 14.5 5.0b 1.5
 

Other manufacturing 4.0 6.9 13.0 14.8 18.5 7.0b 2.1
 

Other domestic exports 27.7 28.8 23.3 27.4 28.6 33.1 9.8
 

Total domestic exports 170.6 196.6 279.2 318.2 329.5 323.7 95.5
 
Re-exportsa 2.2 6.8 7.7 22.1 19.9 15.2 4.5
 

Total exports 172.8 203.4 286.9 340.3 349.4 338.9 100.0
 

a Includes transit trade.
 
b Mission estimates.
 

Source: 	 The World Bank, Economic Memorandum on Swaziland, (Washington
 
D.C.: The World Bank, 1984). Data for 1983 from Annual Statistical
 
Dulletin, 1983. (Mbabane: Central Statistical Office).
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-4 : Principal Merchandise Imports (c.i.f.), 1978-83
 

(Millions of E) 

1978 1979 1980 1981 1982 1983 

Percent 

1983 

Total Imports 

of which: 

271 366 469 520 563 609 100.0 

L1 

Machinery & transport equipment 69 

Chemicals & chemical products 24 

Minerals, fuels, lubricants 26 

Manufactures - classified by 
material 28 

61 

43 

48 

68 

77 

50 

78 

80 

114 

43 

74 

60 

123 

86 

83 

49 

90 

71 

87 

63 

31.2 

11.7 

14.3 

10.3 

- misc 

- Total 

20 

48 

56 

124 

69 

149 

63 

123 

59 

108 

37 

100 

6.1 

16.4 

Food and live animalsa 

of which: Unmilled maize 

Wheat flour/meal 

Other cereal meals 

& flours 

19 

1 

-

-

20 

1 

-

-

37 

1 

5 

5 

42 

1 

4 

6 

53 

4 

3 

7 

60 

7 

7 

6 

9.9 

3.8 

Cereal preperations - - 2 1 2 3) 

a 1978 and 1979 - date for calendar year from Annual Statistical Bulletin for 1982, Table G5. Series
 

not continued. Years 1980 - 1983 from Table G7 of 1983 Statistical Bulletin, and for years 1980/81
 

etc. Data similar but not identical.
 

Source: Annual Statistical Bulletins 1982 and 1983.
 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-5: Balance of Payments, 1979-83
 
(Millions of E at Current Prices)
 

1979 1980 1981 1982 1983 

Exports (f.o.b.) 
Imports (f.o.b.) 

201.9 
271.8 

286.8 
405.7 

340.3 
448.0 

368.5 
476.1 

351.0 
497.3 

Trade Balance -69.9 -118.9 -107.7 -107.6 -146.3 

Services: credit 28.2 61.0 91.5 91.2 109.5 

Services: debit 103.6 92.4 126.6 133.5 113.9 

Goods and Services Balance -145.3 -150.3 -142.8 -149.9 -150.7 

Transfers 35.5 49.4 43.8 67.1 66.0 

Current Account Balance -109.8 -100.0 -99.0 -82.8 -84.7 

Direct Investment 60.6 13.6 30.7 31.0 2.7 

Long Term Capital 
to Government 17.5 15.8 10.5 20.7 41.0 

Balance on Capital Account -31.7 -71.5 -57.8 -31.1 -40.9 

Other Short Term Capital -12.9 14.1 -13.1 12.5 38.5 

Net Errors and Omissions 34.4 77.5 46.6 13.0 20.4 

Other 4.7 2.6 -2.4 1.1 4.6 

Overall Balance -5.5 22.7 -26.7 -4.5 22.6 

Change in Reservesa 5.5 -22.7 26.7 4.5 -22.6 

a Minus sign = increase in assets 

Source: Economic Review, 1982-84. 
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Recent changes in debt structure have occurred as a result of' increases in
 

public sector borrowing and the less concessionary terms available from
 

international organisations whose share of the debt increased from 26 percent
 

in 1979/80 to 56 percent in 1983/84. Loans provided by international
 

organisations are concessicnary in terms of repayment periods but generally
 

are extended only at commercial interest rates.
 

Population, growth and employment
 

Swaziland's 1985 population is about 625,900 and is
 

estimated to be growing at an average annual rate of 3.4 percent. This is
 

expected to accelerate to 3.6 percent in the early 1990's before stabilizing
 

again at the current rate. The labour force, which is defined to consist of
 

people in the 15-64 years age group, has been growing at the much faster rate 

of 7.4 percent. Although only two-thirds of that age group is regarded as 

comprising the active labour force, employment generation is clearly a major 

developmental challenge. The World Bank estimates that the number of new labour 

force entrants will double between 1980 and 2000.
 

Currently, Swaziland's formal economic sector is able to provide
 

employment for only 2,400 out of 7,000 primary school leavers every year; 
some
 

4,600 must look for employment either in the urban informal sector or in rural
 

areas, or remain unemployed. Data limitations preclude an accurate assessment
 

of the extent of unemployment and underemployment but employment in the formal
 

sector has grown more slowly than labour force size. Between 1979 and 1982
 

employment in the formal sector grew at an average annual rate of only 3
 

percent. Simultaneously, the decline in alterriate migrant opportunities in the
 

Republic of South Africa and the marked slowdown in economic growth in both
 

the modern and traditional sectors in Swaziland have had their impact on
 

slower employment growth.
 

Future increases in employment potential are constrained by the
 

continuing effects of recession in the private sector and budgetary tightness
 

in the public sector. The capacity of traditional agriculture to support an
 

expanding rural population is also very limited under present conditions which
 

aredescribed at greater length in Section B of this Chapter. The continuing
 

South African recession and the preference to hire workers who are nationals
 

implies reduced opportunities for alternative employment outside Swaziland.
 

Consequently, new sources of growth are needed to absorb the expanding labour
 

force. Improvement in traditional agriculture and the introduction of newer
 

agricultural technologies are particularly necessary to provide productive
 

employment to the growing rural labour force.
 

Future prospects
 

The current recession in Swaziland's modern export-oriented sector
 

which has resulted from depressed demand and falling commodity prices is not
 

expected to change rapidly. Expansion is particularly unlikely in sugar, wood
 

pulp and fertilizer exports. Sugar production, for example, cannot be expanded
 

1 The World Bank, Economic Memorandum on Swaziland (Washington, D.C.:
 

The World Bank, 1984), p.1 2 .
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as current production is almost entirely sold under preferential quota
 

agreements in international markets. The quotas are not likely to be raised
 

and alternate markets do not exist currently to absorb any potential surplus
 

production. There are some opportunities for the development of coal mining
 

for thermal power generation, for irrigated agriculture, and for forestry
 

development on SNL, but these possibilities cannot impact growth in the
 

current and medium terms.
 

Thus, 	the Department of Economic Planning medium-term economic forecasts
 

up to 1990 indicate slow economic growth--less than 1 percent per annum--with
 

declining real pe capita incomes and hence slow growth in real government
 

revenues as well. Earlier World Bank forecasts up to 1987 generally agree
 

with these projections of slower economic growth although the actual numbers
 
differ from those of Swaziland's Department of Economic Planning. Both sets of
 
forecasts also predict slower growth in exports, some increases in imports and
 
thus a growing trade deficit. Slower revenue growth is anticipated primarily
 
because company and individual taxes are expected to grow slowly while the
 

sugar levy is not expected to generate increasr:i revenues.
 

Based on these rather gloomy forecasts, the Department of Economic
 
Planning's strategy for future development is focused on the need for improved
 

economic growth, for the expansion of employment opportunities, and the
 
maintenance of current real income levels. The recommended strategies include:
 

0 	 Improved efficiency in the management of public funds by the
 

central government and parastatals;
 

0 	 Encouragement of private sector investment;
 

0 	 Employment creation through vocational training; and
 

0 	 Development of further productive employment opportunities 

in the rural areas.
 

The latter is of particular relevance to this Komati River Basin
 
feasibility study whose main aim is the development of irrigated agriculture.
 
Development of improved smallholder agriculture and employment creation on a
 

nucleus farm form an integral part of the project's basic design.
 

B. 	 Agriculture in Swaziland
 

Swaziland's agricultural sector is important for several reasons, not
 

the least of which is that over 80 percent of the population resides in the
 

rural areas, 65 percent of people livinP on Swazi N~ition Land (SNL) and close
 
to 20 percent on Title Deed Land (TDL). About one fourth of Swaziland's GDP
 

1 	 Economic Review, p.39-45.
 

2	 Swazi Nation Land comprises 56 percent of the total land area of
 

Swaziland where traditional law defines solely usufruct rights over this
 
land. On Title Deed Land individual ownership of land is recognized.
 
Land cenure rights are more fully discussed in Section C.
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in produced directly in agriculture and about 50 percent of manufacturing
 

value added is contributed by agro-industries. In the formal sector,
 

third of the 80,000 paid employees registered
agriculture employed about one 


in June 1983. In the informal sector, agriculture is a major source of self

employment, whether for subsistence, production of market crops, or cattle
 

raising. It is estimated that 190,000 paid and unpaid family workers are 

employed in traditional agriculture. Some hired labour is also used in the 

traditional sector. 

1. Size and distribution of landholdings and current land use
 

As Table 11-6 shows, just over 8 percent of the total land area in 

Swaziland is used for crop production and over 66 percent for grazing 

livestock. The SNL area is divided into Rural Development Areas (RDA) whicn 

accounts for 51 percent of the total area while the non-RDA comprises 30 

percent. The rest is trust land held by the Tibiyo Taka Ngwane Fund, National 

Trust land and other- Government controlled land. The Table indicates that 

farms occupy just under 90,000 ha on SNL whereas the rest (almost 90 percent) 

is communal grazing land. In 1982 it was estimated that there were about 

57,000 homesteads on SNL each with an average plot size of 2.57 ha. 

Virtually all of the TDL is in commercial farming or forestry. In
 

1982/83, there were 48,000 ha of TDL laind under cultivation as compared with
 

73,.'00 ha on SNL. There were 320 ITF (Indi'vidual Tenure Farms) farms in use
 
wii 23 large farms that occupied 58 percent of the land area while farms of
 

less than 500 ha accounted for more than one half of the remaining number.
 

2. The Rural Development Areas Programme
 

The Rural Development Areas Programme (RDAP) was firt instituted
 
in 1970 with the aid of the United Kingdom Government. The Programme's main
 

objectives were to increase crop and livestock production and to raise rural
 
living standards. In its first phase (1970-76) the RDAP focused on four
 

maximum-input RDAs established on seven percent of SNL. The RDAP provided
 
improved extension and credit services, farm inputs, social infrastructure and
 

technical assistance. During the second phase from 1977-84, the Programme was
 

expanded to cover 51 percent of SNL with six maximum-input aiid eight minimum

input RDAs funded by a combination of bilateral and multilateral agencies and
 

the Government of Swaziland. The minimum input RDAs received only strengthened
 
extension and credit services.
 

The RDAP introduced hybrid high-yielding maize varieties with the idea
 

that the land and labour savings resulting from increased staple food
 

production would be applied to increased cash crop production. Results have,
 

however, been contrary to expectation as maize yields have increased but total
 

output has been declining simultaneously as less land is devoted to maize
 
cultivation.
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3. Crop production
 

a. Swazi National Land
 

Smallholder family farmers predominate 
on SNL producing

mainly subsistence food crops, primarily maize. In addition, some dryland cash
 
crops such as cotton, tobacco, groundnuts, beans and sweet potatoes arc grown
 
as well as small quantities of sugarcane and pineapples. Maize production has
 
exhibited a declining trend since 1980/81 
and most homesteads typically

produce just enough for their own 
use. 
 In recent yrears, drought conditions
 
were primarily repsonsible for lower yields 
while reduced acreage can be
 
attributed to low producer returns 
from maize when compared with alternative
 
earnings potential in urban wage employment. Smallholder production of other
 
food crops has also been constrained by factors such as high risk, high

production costs and stagnant prices.
 

b. Title Deed Land
 

By contrast, production on TDL farms has been growing,

having increased 11 percent between 1978/79 and 1982/83. TDL farms produce

primarily cash crops for export. 
The main crops are sugarcane, citrus fruits,
 
pineapples and cotton.
 

Much of the growth in this sector was led by sugarcane which is grown

under irrigation on large commercial estates 
in the lowveld. Over 95 percent

of the s-!gar is exported and 
rising export prices through 1982 resulted in
 
steadily increasing area under sugarcane between 1978/79 and 1981/82. However,

since 1983, declining prices and the effects of the 
drought have negatively

effected output, yields and financial returns from sugar production. Moreover,

further expansion in sugarcane is restricted by international sugar quotas and
 
additional output cannot be sold in a slutted open market. 
 Therefore, the
 
government's policy to crop and
is diversify production reduce excessive
 
reliance on a single crop such as 
sugar. New projects such as the Komati Basin
 
irrigation project can 
be designed to assist with that diversification.
 

The second most important commercially produced crop is citrus. Three
fourths of the citrus produced is exported under the aegis of the Swaziland
 
Citrus Board, and the rest is processed at a local canning factory. Although

the drought caused setbacks in citrus production, increases in unit value
 
since 1982/83 have been beneficial.
 

Cotton is a cash crop grown by both commercial and SNL farmers. It is
 
produced primarily for domestic consumption. Production peaked at almost
 
11,000 MT in 1980/81 as a result of favourable prices and the Swaziland Cotton
 
Cooperatives' promotional efforts encourage farmers
to 
 to grow more cotton.
 
Since then, however, production has declined sharply, 
 with only 3,800 MT
 
produced in 1982/83. Factors responsible for the decline were the drought,
 
falling prices and reduced credit for smallholders.
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SWAZILANO: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-6: Land Use in Swaziland 1982/83
 

SNL % of ITFa % of All of
 
(O00s ha) Total (OOOs ha) Total Swazilandc
 

Land Use Category (O00s ha) %
 

Cropland
 

Crops 73.0 7.6 48.1 6.3 121.1 7.0
 
Fallow 15.4 1.6 4.2 0.6 19.6 1.2
 

Subtotal 88.4 9.2 52.3 6.9 140.7 8.2
 

Grazing Landd
 

National 864.3 89.6 184.8 24.3 1049.1 60.8
 
Improved - 98.3 12.9 98.3 5.7
 
Subtotal 864.3 89.6 283.0 37.2 1147.4 66.5
 

Commercial Forests 101.0 13.3 101.0 5.9
 

Other Farm Lande 12.4 1.3 74.8 9.8 87.2 5.1
 

All other Land f 249.0 32.8 249.0 14.4
 

Total Land 965.1 100.0 760.0 100.0 1725.1 100.0
 

a ITF = Individual Tenure Farms held on TDL
 
b
b Including Sihoya Swazi Nation Land Sugar Project

d Excludes urban 
areas of approximately 11,360 hectares
 

Includes all unallocazed communial grazing land and mountains and hills on
 
Swazi Nation Land
 

e Includes areas of farms, buildings, services and unused land
 
Land unused or used only for traditional Swazi agriculture
 

g Includes Purchase-Land for RDAs and other SNL resettlment schemes
 

Source: Annual Statistical Bulletin, 1983.
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4. Livestock production
 

about 40 percent of total agricultural
Livestock accounts for 

of exports. The principal
production, 12 percent of GDP and 4 percent 


SNL and TDL. The
livestock holding is of cattle which is raised on both 

at an
current cattle population is estimated at 636,000 head and is growing 


annual average rate of about 1.9 percent. About 80 percent of Swa,'iland's
 

cattle are raised on SNL communal grazing land and the rest on TDL ranches.
 

Large stock holdings and low productivity are characteristic of SNL livestock
 

raising patterns. Cattle offtake on SNL is very low of the rder of 6 percent
 

per annum because cattle are regarded as a store of wealth. Offtakc is much
 

higher (14 percent) on TDL. Total offtake peaked at 42,000 head in 1979 but
 

declined since then to 25,000 head in 1982 because of drought conditions and
 

low prices. Although production has recovered somewhat since 1982, Swaziland
 

is generally unable to fulfill its beef export quota of 3,300 MT to the EEC.
 

Other livestock holdings include goats which number atDut 300,000,
 

almost all being held on SNL. The number of poultry has risen f, m 300,000 to
 

over 700,000 over the last twenty years. Sheep and pigs are also raised.
 

There is also a small dairying industry, and the Government's stated
 

objective is to encourage self-sufficiency in dairy production. As a result of
 

improvements in the dairy industry, milk consumption rose from 4.4 million
 

litres in 1978 to 7.2 million litres in 1982 while inports of fresh milk
 

dropped from 2.7 million litres in 1978 to none in 1982.
 

5. Trade in agricultural commodities
 

Agricultural commodities grown primarily on TDL are important
 

earners of foreign exchange--sugar alone accounts for 40 percent of total
 

export earnings while other agricultural products constitute a further 40
 

percent. The value of agricultural commodity exports, as well as the
 

proportion of export earnings contributed by agricultural commodities, have
 

both increased since independence. In addition to sugar, the other main groups
 

of agricultural exports are citrus fruits and canned fruits. Meat and meat
 

products represent less than 5 percent of total exports and their share is
 

declining.
 

Swaziland's agricultural imports have also been growing and in 1981/82
 

the value of imports exceeded E500 million or almost three times the value (in
 

nominal terms) of the value imported in 1977. Average food imports for 1981
 

and 1982 were double the annual average for 1977-79. Estimates for 1983 place
 

growth of food imports at 24 percent over 1982 but this may be temporary and
 

caused by the drought which affected all of Southern Africa. Maize imports
 

have been rising despite the effort to raise domestic production and totalled
 

1 The social/institutional dimensions of livestock holding are discussed
 

at greater length in Section C of this Chapter.
 

2 It should be clarified that 60 percent of the milk consumed in 1982
 

represented reconstituted milk powder from the EEC and the World Food
 

Program.
 

%A
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45,000 MT, 32,000 MT and 51,000 MT in 1978, 1980 and 1981, respectively,
 
against a total requirement of 120,000 - 140,000 MT annually. Net imports of
 
vegetables (prior to a recent import ban on vegetables from RSA) were about
 
5,000 MT per annum as compared with an estimated domestic requirement of
 
19,000 MT. It is not surprising, therefore, that the Government regards the
 
achievement of self-sufficiency in maize as a priority objective of national
 
policy.
 

6. Employment objectives and agriculture
 

An important governmental policy objective in agriculture pertains
 
to national employment goals. As stated above, traditional agriculture, with
 
190,000 self-employed workers, is a major source of employment with paid
 
employment in modern agriculture, the public sector, trade, manufacturing and
 
construction accounting for just 74,000 workers. Withi a rapidly growing
 
population, 48 percent of which is below 15 years of age, the size of the
 

labour force is expected to grow rapidly until the end of the century.
 
Meanwhile, off-farm employment opportunities have slowed, particularly in the
 
RSA mines which are the third largest employer of Swazi labour. Under these
 
circumstances, an important national policy objective is to retain labour in
 
the rural areas. In order to provide employment for the additional labour
 
improvements in traditional agriculture are necessary.
 

The Komati Basin Irrigation Project can assist in the attempts to
 
achieve the important national policy objective of improving traditional
 
agriculture in order to provide expanded employment opportunities and self
sufficiency in maize production.
 

C. Social and Institutional Factors
 

1. Land tenure issues
 

a. The land tenure system
 

Land tenure rights in Swaziland are determined by two
 
systems--the traditional system that governs rights on Swazi National Land
 
(SNL); and a system of freehold or concession leases granted for individual
 
tenure farmland holdings. Under the former the Monarch holds the land in trust
 
for the people. Individual homesteads are allocated land for agricultural
 
production by the Chiefs under authority delegated to them by the King.
 
Further subdivision of land allocation authority gives responsibility to
 
Indunas who are responsible for smaller areas under the Chiefs.
 

The Chief allocates residential sites Lnd arable land to each household
 
head who gives allegiance to him. Household heads in turn are responsible for
 
land allocations to members of their families and land also may be inherited.
 
In addition, homestead heads are granted communal grazing rights for their
 
livestock. Solely usufruct rights are granted to farmers on SNL. This means
 
that the farmer has no absolute claims to the land and may not sell or
 
otherwise dispote of it. Once a person has been granted land he enjoys a
 
measure of security of tenure although the Chief can always reallocate the
 
land. Eviction of households is also possible but is quite rare.
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Title Deed Land (TDL), by contrast, confers on title deed holders
 
statutory rights over land. Deed holders are essentially owners of the land
 
and are free to administer it as they wish and to sell or morgage it. Most
 
commercial agricultural production occurs on TDL. Mineral rights do not
 
accompany surface right.s except where the concession was originally granted as
 
a mineral concession. Similarly, water rights do not accompany the concessions
 
but have to be applied for separately to a Water Apportionment Board. A
 
project authority on the Komati, using SNL land, would be required to do this.
 

The title deed system originated in the early part of this century when
 
the traditional authorities granted land concessions for foreign interests.
 
Eventually about to
two-thirds of the land in the country was transferred 

foreign concessions and private land owners. 
Through a process of repurchases,
 
however, some of this land has been bought back. SNL now comprises, therefore,
 
over 56 percent of Swaziland's total land area.
 

b. Land tenure and irrigation project development
 

The project area in the Komati basin is located entirely on
 
SNL where previous studies have shown that difficulties are likely to arise
 
with regard to irrigation development because of the prevailing system of land
 
tenure. Magagula, 
for example, has pointed out that although the tradition:.i
 
land tenure system represents a serious constraint to the full development of
 
agriculture on SNL, the issue is 
not genrally examined carefully because of
 
its highly political and emotional nature.
 

Yet there are specific problems arising out of the land tenure system.

These include the inability to use land as collateral for institutional credit
 
and the insecurity of land tenure which may act as a disincentive to farmers.
 
The more serious problems are those associated with the conflict of authority
 
between traditional authorities and 
irrigation management over resource use
 
and management and leasehold rights.
 

Heilbronn points out that traditional rights ever SNL confer both
 
economic and political power on traditional authorities. Thus, economically,
 
the Chiefs may use land for direct investment and demand tribute labour while,
 
politically, the power to allocate land 
creates a system of allegiance and
 
dependence which ensures a relatively stable social system. On the other hand,
 
the system may stifle initiative as progressive successful farmers are likely
 
to provoke criticism from their neighbours who are not so
 
successful. Traditional authorities tend to view these developments as
 
foreshadowing the emergence of inequality as 
wealtheir farmers monopolise a
 
communal resource. But they also respresent a challenge to traditional
 
authority as they affect the Chief's 
ability to reallocate land. Further,
 
granting of leasehold rights to irrigators, by excluding the majority, is
 
likely to create pressure on the traditional socio-political system in the
 
long run, especially if it was successful.
 

1 Glenn T. Magagula, "Land Tenure and Agricultural Production in
 

Swaziland" (University College of Swaziland, Mimeo, 1982).
 

2 S.G. Heilbronn, "Swazi Nation Land Irrigation Development" Mimeo.
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Tate and Lyle also accept the position that a large infrastructural
 

development project such as an irrigation scheme is likely to strain the
 

traditional land tenure system and therefore some modification of it would be
 

necessary for the successful establishment of an irrigation project. This is
 

to some degree borne out by the conflicts arising over leasehold agreements at
 

Vuvulane Irrigated Farms, although it should be noted that there are some
 

differences, as the project is on ITL land and not on SNL. Still, conflicts
 

have arisen with traditional authorities as the written leases held by
 

settlers grant greeter rights than are customarily allowed.
 

Given tne critical and fundamental nature of this issue, in relation to
 

the Komati Basin project it would be necessary to examine very carefully the
 
experience of other irrigation projects in order to identify the specific
 

problems likely to arise and to assess their potential impact upon project
 
implementationi and, finally, to recommend workable solutions. This is
 
recommended as an important area of investigation during the design stage of
 
the Komati Basin project (see Volume I Annex 3).
 

2. Livestock issues
 

Aside from its importance in agriculture, cattle ownership is an
 
integral part of Swaziland's social life. Thus, while cattle are economically
 
important as a source of meat, milk and manure and provide drought power for
 
ploughing and transportation, their traditional value lies in their function
 
as a store of wealth. Neither is cattle ownership simply a matter of prestige
 
but it involves an intricate web of economic, social and cultural factors that
 
include marriage customs. It is, therefore, important to understand the role
 

of livestock in Swazi society and to apply this knowledge in the design of any
 
project concerned with bringing about changes in farming patterns and
 
practises on SNL.
 

Livestock ownership patterns are very complex and the right to dispose
 

of all cattle in a herd is seldom vested solely in the head of a homestead.
 
The relationship between herd size and ownership is further complicated by the
 
sisa system, under which cattle are looked aftcr by a friend or relative, in
 
return for the right to the milk and the use of the cattle for draught power.
 

Cattle on SNL is held in small herds with an average size of 17 head per
 
homestead. The herds are grazed on communal lands on the basis of grazing
 
rights accorded by the chiefs. The communal grazing system has been blamed for
 
contributing to the problem of overgrazing in Swaziland. A significant factor
 

is a high overall stocking rate of 34 head/km2 or 1.9 ha/livestock unit, which
 
is the highest in Africa. The problem is compounded by the existence of a
 
large goat population with a stocking density of 15/km2 . The result is serious
 
overstocking which has already caused overgrazing and soil erosion in certain
 
areas.
 

A general awareness of the problem exists in the country, and a series
 

of measures have been implemented to induce Swazi herd owners to destock; for
 
instance, the introduction of sisa and fattening ranches by the Government.
 
However, offtake levels are still low. Neither has the RDAP policy of
 
resettling people and allocating certain parts of SNL for grazing purposes
 

11-25
 



helped. Part of the problem was that the policy was not reinforced with
 

support policies to limit herd size or to establish payment for grazing
 

rights.
 

Given the social reality of the importance of catle ownership, it cannot
 

the Komati Basin Irrigation
be assumed that the resettlement required by 

sisa their livestock to neighbours or
Project will cause residents to 


sisa or fattening ranches. Few rural homesteads
relatives or sent them to 


will sisa all their livestock, particularly if they continue to live on SNL.
 

Therefore, alternate means must be sought to accomodate the problem and to
 

minimize this social cost of resettlement.
 

In this regard, it is helpful to note that the people in the Komati
 

Basin project area have become accustomed to grazing their livestock in
 

fenced grazing areas as a result of the RDAP's efforts. The
allocated and 

and the community is expected to contribute
RDAP provides fencing material 


money and labour. The people are satisfied with the new system as it renders
 

herdir.6 unnecessary. The young boys who generally function as herders are
 

freed to go to schoul and this is preferred.
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III. THE PROJECT AREA
 

This section describes the physical and socioeconomic characteristics of
 

area. Section A provides information on

the Komati Basin Irrigation Project 


climate, soils and hydrology.
project area location and topography, geology, 

homestead--
Section B focuses on the demography and features of the rural 


While adequate data were available on the

income and living conditions. 


physical characteristics of the region, incomes, employment and other economic
 

the area were limited. Therefore, discussion of some of the
data specific to 

nationwide aggregates for which there
socioeconomic issues was based on was
 

were obtained from
 more complete information. Site specific demographic data 


and the existing sociological information was
the 1984 Agricultural Census 


supplementc- by on--site interviews with a half-dozen families.
 

A. Physical Chardcteristics
 

1. Location of the project area
 

in the North East of the Hhohho District, in
The project area is 


the lowveld ecological zone. It encompasses roughly the Eastern part of the
 

Mayiwane Hercfords RDA, and all of the Madlangampisi RDA. The area of
 

River with the Tunzini
particular interest is the Northern bank of the Komati 


Citrus fruit estate and the Tjaneni Sugar estate to the East. Geographically,
 

the project area lies approximately between the 31'30' and 31'45' longitude
 

east and the 25'54' and 25'05' latitude south. Administratively, the area
 

falls under the Mayiwane Sub-region of the Hhohho Region. It is also wholly
 

located within the Mayiwane Sub-area of tbe KaHhohho Rural Development Area as
 

proposed for Phase III of the RDA programme. Locally, the project area is
 

known as Mpofu in the western sector and Mhlangatane in the east.
 

For economic analysis purposes, the selected project area was confined
 

bank of the Komati
to the more productive alluvial soils along the northern 


River and lying between the confluence of the Komati and its tributary, the
 

The 335 meter (1,100 foot) contour was
Mzimnene River, and the RSA border. 

deposits and thus
taken as representing the upper reaches of the alluvial 


forms the northern and western boundaries with the RSA and on the south, the
 

border is the Komati channel. Within the boundaries of this area are
 

approximately 8,000 ha of arable land.
 

2. Topography
 

River Basin contains three different
Swaziland's Komati 


1the Highveld, Middleveld and Lcwveld, distinguishable by
topographic regions 


elevation and relief. The Highveld usually is considered to be the area with
 

land surface gradients greater than 18 percent with elevations 900 m above
 

level (MSL) including all of the highest mountains in Swaziland.
mean sea 


G. Murdoch, Soils and Land Capability in Swaziland (Mbabane: Ministry of
 

Agriculture, 1970).
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Swaziland's high point (1,862 metres) is within the Komati River Basin, in the
 
mountainous area along the western border near where the Komati River enters
 
Swaziland from the RSA. At this point, the river's elevation is about 700 m.
 

fhe Middleveld generally has a mean elevation of about 600m and a median
 
land surface gradient of about 12 percent. The site of the proposed Maguga Dam
 
in the Middleveld.
 

The Lowveld includes all area with a mean elevation below 400 m MSL. The
 
Lowveld land surface is gently undulating with a mean gradient of about 3
 
percent. Isolated Lowveld hills rise above 400 m. 
The Komati River elevation
 
where it departs Swaziland is about 261 
metres. The area to be irrigated as
 
part of the proposed development is located in the Lowveld. The Komati River
 
catchment area in Swaziland is about 1,940 km' ; the 
area upstream of Swaziland
 
is about 7,400 km2 . The highest point in the basin is near Belfast, RSA, where
 
the elevation is about 1,937 metres.
 

The lowveld region of the Komati Basin is characterized by flat to
 
undulating topography. It has the most gentle relief of Swaziland's four
 
regions with three percent median gradient. Even in the region, however, the
 
land tends to be undulating rather than flat.
 

3. Climate and rainfall
 

The climate of the Komati Basin is relatively mild, but seasonally

variable and strongly influenced by topography. Most of the precipitation
 
occurs during the warm summer months of November to January, when regional

weather patterns are dominated by the southern trade winds from the Indian
 
Ocean. Swaziland's border mountains are effective orographic wind barriers,
 
causing nearly all annual precipitation. Convective storms also occur,
 
accompanied by severe lightning.
 

A high pressure ridge typically dominates winter weather patterns during

the months of May to July. Winter days are dry and clear, 
 with large diurnal
 
temperature changes. 
 Snow occurs but rarely in the highest parts of the basin
 
only, and frost occurs only rarely in the lowest parts of the basin. Polar air
 
masses sometimes mix with warm tropical air during spring and autumn, causing
 
occassional precipitation during these normally dry seasons.
 

Average annual rainfall in the Komati Basin in the vicinity of the
 
proposed development ranges from about 700 
mm near Mhlume and Tshaneni
 
(elevatioT 300 m) to about 1,230 mm 
in the highveld near Piggs Peak (elevation
 
1,000 m). Monthly rainfall distribution is shown in Table 11-7. The weather
 
stations at Mhlume and Tshancni are near the area proposed for irrigation
 
under this project. Data from these stations are therefore directly relevant.
 

1 T. Yates, Water Resources for Mhlume Water, Consultant Report (London:
 

Binnie & Partners, 1984).
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-7: Summary of Climate from Stations in the Komati Basin,
 

Swaziland
 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP: ANNUAL
 

PRECIPITATION (monthly averages in mm)
 

23 51: 1228

Piggs Peak 101 159 178 209 207 161 73 32 17 17 


3 1 1 2 4: 100
14 17 17 J.3 6
% of annual total 8 13 


13 10 29: 670
51 92 94 118 110 83 39 20 11Homesteada 

3 2 2 1 4: 100
14 14 18 16 12 6
% of annual total 8 


12 10 32: 735

Manarlgaa 64 98 115 131 122 71 47 24 11 


3 1 2 1 4: 100
13 16 18 17 10 6
% of annual total 9 


13 16 40: 799

Vuvulanea 71 101 117 130 118 82 63 31 13 


4 2 2 2 5: 100
13 15 16 15 10 8
% of annual total 9 


Average of
 
Homestead, Mananga
 

49 25 13 13 12 33: 735

and Vuvulane 62 97 108 127 117 78 


2 4: 100
17 16 11 7 3 2 2
% of annual total 8 13 15 


TEMPERATURE (OC) 

Piggs Peak max 
min 

24 
12 

24 
13 

25 
15 

26 
15 

25 
15 

24 
15 

23 
12 

21 
9 

20 
6 

20 
6 

21 
8 

23: 
10: 

23 
11 

mean 18 19 20 21 20 20 18 15 13 13 15 17: 

MEAN ANNUAL TEMPERATURE 17
 

31 30 29 28 26 24 25 26 28: 28

Mananga max 27 29 30 


19 17 13 10 10 13 15: 16
min 17 18 20 21 21 

24 25 26 26 24 23 20 17 18 20 22:
mean 22 


MEAN ANNUAL TEMPERATURE 22
 

EVAPORATION (average monthly pan evaporation in mm)
 

Manangaa
 
134 120 141 177 206: 2154
214 230 218 187 185 143
(Class A pan) 199 


7 8 10:

% of annual total 9 10 11 10 9 9 7 6 6 


a T. Yates, Water Resources for Mhlumc Water, Consultant Report (London: Binnie
 

and Partners, 1984).
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-7: 	 Summary of Climate from Stations in the Komati Basin,
 
Swaziland (continued)
 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP: ANNUAL
 

Estimated lowveldb
 
(Class A pan) 216 176 178 200 202 
 203 134 123 94 111 137 176: 1949
 

(Symons pan) 160 140 145 155 160 155 105 95 75 
 85 105 135: 1515
 
% of annual total 11 1 10 10 11 
 10 7 6 5 6 7 9:
 

Estimated highveldb
 
(Class A pan) 189 170 166 181 170 177 122 
110 94 111 130 163: 1781
 
(Symons pan) 140 
 135 135 140 135 135 95 85 75 
 85 100 125: 1435
 

%of annual total 10 9 9 10 9 
 9 7 6 5 6 7 9:
 

bData estimated from: 
 W.V. Pitman, 	B.J. MLiddleton & D.C. Midgley, Surface Water
 
Resources of South Africa. Hydrological Research Unit Report, University

Witwatersrand, Johhanesburg, september 1981, Figure 3.66 and A155-A166.
 

Source: 
 Water Resources Branch, Ministry of Natural Resources, Land Use and
 
Energy (MNRLUE)
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Basin average annual temperatures range from 22 degrees C near Tshaneni
 
to 171C at Piggs Peak. The lowest and highest temperatures reported at
 
Tshaneni are 3.0*C and 42.60C. June typically is the coldest month. Minimum
 
and maximum temperatures reported at Piggs Peak are -0.80C and 35.5 0C. Monthly
 
temperatures distributions are also shown on Table 11-7.
 

Average annual Class A pan evaporation in the Basin ranges from about
 
2,120 mm at Mhlume and 1,950 am at Tshancni to 1,780 mm at Piggs Peak. Monthly
 
evaporation rates are also shown on Table 11-7.
 

There are no wind condition recording stations in the Basin.
 

4. Geology
 

The Komati River Basin is underlain primarily by three distinctly
 
different types of rocks. From west to east (highveld to lowveld), these rocks
 
can be grouped as the metamorphic rocks of the Swaziland Super Group, the
 
Lochiel Granite, and the interbedded sediments and volcanic rocks of the
 
Karroo Super Group. The first group has no direct relevance to this project.
 
Most of the Komati Basin in Swaziland, including the Maguga Dam site and all
 
of the area proposed for irrigation by this project, is underlain by the
 
Lochiel Granite. It is believed to be at least two km thick. Generally not
 
mineralized, this granite has some late phase pegmatites which contain tin
bearing minerals which are mined in small quantities. Though Swaziland's
 
groundwater resources have not been explored properly, the rocks in the Komati
 
River Basin project area could supply adequate amounts of water to wells for
 
household and livestock use. These rock structures are not porous and well
 
yields are barely two e/sec.
 

The study area predominantly consists of three lithological types.
 
Lochiel granite which is less acid constitutes a greater part of the area in
 
question, followed by gabro and dolerite which form dyke swarms and thick
 
sills.
 

The lochiel granite is characterized as being coarse to fine-grained;
 
multiple hood-like batholith fed from below by dykes and sheets, feldspar
 
megacrysts developed at edges of greenstone belt, irn tin-belt and in gneisses
 
below batholith; marginally foliated varieties cut by late stocks; pegmatIte
 
with cassiterite, columbotantalite etc. This is estimated to be at least 2 km
 
thick.
 

The material of the terraces is alluvium and the upper terraces consists
 
predominantly of late Quaternary alluvium that has undergone intensive
 
pedogenic processes. The lower terraces also consists of late Quaternary
 
alluvium with a predominance of quartz, micas and othr"i minerals. These river
 
terraces were superimposed over the major lithilogical types.
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5. Soils and land classification
 

a. Soils
 

The project site comprises a variety of soils. 
 These range
from juvenile 
soils on river terraces (entisols) to well developed soils of
the old landscape. The old landscape 
 consists of Fersiallitic soils,
Lithosols, Solonetz-like soils, 
 Soil lessives or Two-deck 
 soils and
Lithomorphic Vertisols. 
 Generally, these 
soils form from alluvium, gabro,

dolerite and lochiel granite parent materials.
 

In this project context, project site soils 
arc classified
in nine "Sets" found in the area 
describing their major attributes. A brief
 
descrip'zion of these "Sets" follows:
 

0 B-Set: These soils are deep, pale yellowish brown to brown in
 
colour, light or occasionally medium in texture and low in humus
 
content. Horizon 
 differentiation 
 is apparent due to the

depositional history rather than 
the pedological development. In
 
terms of structure, these soils have very 
weak or single grain

structures. When dry, 
 they are friable to loose and are 
high in

weatherable minerals such as muscovite. The base exchange capacity

is moderate. The available 
water holding capacity of some of the

constituent soil s5eries 
of this "Set" is too low for irrigated

annual crops, 
 but is considered to be satisfactory for fruit-tree
 
crops. 
 Where irrigation water is available, however, annual crops

can be produced provided 
appropriate irrigation techniques are
introduced and implemented. Paddy rice is 
not recommended on those
 
soils. Flooding, in 
rare cases, can be a problem;
 

W-Set: The soils represent an intergrade between Alluvium and
 
Fersialitic 
Sandy parent material. They are primarily upper

terrace late of Quaternary alluvium. They are more than 200 
cm
deep, brown to yellowish red and fine sandy loam to sandy clay

loam. 
 They possess moderate to weak structures with slightly hard

dry consistencies. 
 Although fairly high in weatherable minerals,

these soils tend 
to be low in humus content. They have good

drainage and infiltration capacity and are 
not prone to flooding.

The slope ranges between 0-5 percent. They also have good

available water holding capacity;
 

L-Set (Fersialitic Soil): 
 The soils 
are deep, red in colour and
 
sandy clay loam in texture with moderate structure. 
 They have a

fairly hard, dry consistency. 
 They are excellent in drainage,

fertility 
 status and infiltration rates. They also have
 
satisfactory available 
 moisture holding capacity for most

irrigated crops. They have slopes ranging between 0-2 percent;
 

Cl-Set: 
The soils represent an intergrade between brown calcareous
 
soil and vertisols derived from basic rocks. 
 They are clay soils

with dark brown colour and 35-100 cm deep. They have strong blocky
 
structures 
and hard, dry consistencies. 
 Rich in weatherable
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minerals, they may have free lime deposits in the profiles.
 
Slighcly imperfectly drained but the available water holding
 
capacity and fertility are high;
 

H-Set: Commonly known as duplex soils, the soils comprise two
 

distinct profiles with a 15-60 cm deep loamy sand to sandy loam
 
light coloured top layer overlaying a mottled grey, yellowish or
 
brown sandy clay. The change from the top to the bottom layer is
 
somewhat abrupt. The clay layer has strong blocky to medium
 
prismatic structures and a dry hard consistency. The clay pan
 
contains small amounts of free lime. The presence of a sandy clay
 
layer in the soil profile limits the sub-surface permeability and
 
drainage. This problem, however, is not considered serious.
 
Undulating topography creates surface ponding of water and a
 
salinity hazard;
 

K-Set (Lithomorphic Vertisol): The soils are characteiized by
 

black or very dark grey, cracking blocky clay often with a surface
 
of granular structure and calcareous sub-soil. Soil depth ranges
 
between 35 and 125 cm. Very poor drainage is characterisic of
 
these soils and there is an added danger of salinity. Some soil
 
series belonging to this set are already known to have high sodium
 
contents, often exceeding 30 percent of the total exchangeable
 
cations. Slopes vary between 0-6 percent;
 

Zl-Set: This is a marked duplex soil with a light grey loamy sand
 

to sandy clay loam top layer with an abrupt transition to an
 
underlying dark greyish brown calcareous sandy clay with strong
 
prismatic structure and hard dry consistency. Finally, the
 
horizon merges into an olive brown highly calcareous friable silty
 
clay. Although soils belonging to this set have high fertility and
 
satisfactory available water holding capacity they are hard to
 
work mechanically when wet as it has a tendency to swell resulting
 
in the closure of the cracks. Both infiltration and surface
 
drainage are poor. Salinity is another problem. Slopes range from
 
0-2 percent;
 

O-Set (Lithosol): These are light coloured and light textured
 

soils with depths less than 40 cm. Textures vary from coarse sand
 
to fine sandy loam. They are handicapped by their shallowness and
 
their light texture renders them unsuitable for irrigated crop
 
production. Slopes range from 2 - 5 percent; and
 

Sl-Set (Lithosol on basic rocks): These are shallow soils less
 

than 35 cm deep to the weathering rocks. They are dark red to
 
brown or black clay loam, often stoney or gravelly with moderate
 
fine to medium sabangular blocky structures and slightly hard dry
 
consistency. One good point, however, is that the weathering rock
 
is often soft and can thus be penetrated by roots. In spite of the
 
presence of the underlying soft weathering rock, these soils have
 
restricted rooting soil volume and available water holding
 
capacity. Slopes vary from 1 - 3 percent.
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b. Land classification of the project area
 

Initially three 
 contiguous 
 sites, each measuring
approximately 1,000 
ha have been suggested for the development of the
irrigation project. Based upon 
the data 
 available on the morphological
characteristics of the different soils 
found in 
these sites, it was noticed
that about 44 percent of the area 
would present serious problems when brought
under cultivation. 
If used for intensive agricultural production, 
 they might
need sub-surface drainage and 
other corrcctive measures in conjunction with
 
specialised crop production techniques.
 

There are, however, additional good agricultural soils adjacent to
three proposed sites. It 
the
 

is recommended 
that a detai.ed study be conducted to
determine the 
feasibility of substituting the containing
area 
 the problem
soils by t'he adjacent land area containing the good quality soils. 
 This would
alleviate the nascent problems of salinity, 
 lower rooting soil volumes and
restricted sub-surface drainage. Such selection would need to keep in mind the
problem of pumping 
lifts. It is also likely that many settlers will have
cattle and will 
thus need grazing land. Marginal land or land unsuitable for
irrigated crop production in the vicinity of the 
irrigation project should be
used for growing pasture and fodder crops. 
 The management and administration
of the pastures will, of course, need very careful attention to maintain their
productivity and to
also avoid 
pasture overgrazing and degradation. Such a
step 
would provide good quality cattle feed 
and result in improved settler
incomes. It will 
also control soil and water erosion 
resulting in the

reduction and/or elimination of land degradation.
 

6. Vegetation and range
 

Swaziland's vegetation has been 
divided into eleven distinct veld
types, two of which occur within the project area. As a general rule, the
boundaries will coincide closely with the divisions between the country's four
main physiographic regions. 
 Grass species in Swaziland may be described as
being either "sweet" or "sour" and direct
a relationship exists 
between
elevation, rainfall and soil pH in 
determining the 
degree of sweetness or
 
sourness a grass cover may be in a particular location.
 

In the highlands, rainfall is heavier and the soils are more 
acid; it is
referred to as the "Sour Veld". 
 Grass species become unpalatable and low in
nutritive value during the autumn and winter and provide, on 
the average, only
between five 
to six months of good grazing. On "Sweet Veld" in 
the lowlands,
the palatability and nutritive value 
of the grasses remain moderately high

throughout the year.
 

The Lower Komati 
Basin, in which the project area is located, lies
within the Lowveld. However, moving from east to west, there is 
a gradual rise
in elevation, an 
increase in annual rainfall, and a noticeable rise 
in soil
acidity. These factors have a recognizable effect upon the vegetation and the
 
value of the range.
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months of October through March, irrigators may divert their September

apportionment times by specified monthly factors 
when flows are greater than
 
390 cusecs. Flows greater than 470 cusecs may be apportioned at the discretion
 
of the Water Apportionment Board.
 

From Legal Notice 51, the apportionment to Swazi Areas 763 and 790 in
 
Zones 34 and 35 are given as 0.826 percent (about 3.0 cusecs) and 0.61 percent
 
(about 2.2 cusecs) respectively. The sum of these, less a portion for existing

development, 
 is about 3.5 cusecs or about one percent of the normal September

flow at SIS. This 3.5 cusecs is the basis for calculating the water
 
availability 
for the proposed pre-dam development, but it would have to be
 
approved by the Water Apportionment Board.
 

It appears, however, that the normal September flow in Notice 51 (362

cusecs) probably is the mean annuai runoff (MAR) and not 
the normal September

flow. Swaziland's portion of 
the MAIR at the PIS weir is about 372 cusecs,
 
calculated from 
Pitman, Nliddleton and ridgley . The apportionments seem to 
have been based on the demand for water at the time of control and are
 
expressed as a percentage of the M11AR.
 

Using synthesized naturalized runoffs at 
the SIS weir from Yates the
 
normal September flow is apportioned to SNL 
(0.826 percent plus 0.61 percent)

is 2.34 cusecs. Approximately one-third of 
 the apportionment has been
 
committed to existing development. The unused apportionment to SNL which may

be available for the proposed development, if a proper application to the
 
Water Apportionment Board is made, is about 1.57 cusecs.
 

Table 11-8 shows the amount of land which could be irrigated by the
 
apportionment to SNL in a typical year, when flows are greater than normal
 
September flows. 
 It also shows the normal September flows calculated from the
 
naturalized flows, 
 and an estimate of the amount 
of land which might be
 
irrigated with that flow. 
 Four years out of five, a minimum of 162 ha can be
 
cultivated. More realistically, a nursery could be started, and fruit tree
 
planting cut, plus 250-330 ha of field crops in the April-July period.
 

c. Present water use in the project area
 

The 1972 apportionment of Komati 
River water for irrigation
 
is shown in detail at Legal Notice 51, 1981.
 

The 
main crops grown in these irrigation projects are sugarcane and
 
citrus for export. 
 Other crops grown on a smaller scale, mainly by

smallholdcrs are cotton, 
green maize and vegetables. It would appear that at
 
time of no water shortages, small farmers seem to be happy with their present

allocations. Observation would suggest there is 
some water unuse in the form
 
of waste since water availability to the farmers is no constraint.
 

1 Pitman, Middleton and Midgley, Surface Water Resources.
 

2 Yates, Water Resources
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The natural vegetation of the eastern portion of the project area, which
 

is the lowest in elevation and the driest, is described as being "Sweet Veld
 

Acacia Savanna". This is a tree and shrub savanna varying from open parkland
 

to dense bush. The grasses are sweet and, consequently, this is good cattle
 

ranching country. Overgrazing rapidly damages the native cover, however, and
 

causes bush encroachment and should be guarded against.
 

Common grasses in the eastern section are mostly perennials. Much of the
 

natural ecology has been replaced by thorn bushes and wattle due to
 

overgrazing, annual burning and land clearing for homesteads and farming.
 

In the extreme western section of the project area (around Mphofu), a
 

"Broadleaved Tree Savarna" has evolved and the veld is slightly sour. It is a
 

more open savanna and is composed primirily of scattered broadleaved trees
 
with tall perennial grasses.
 

In general, on lands that have not been cleared for cultivation and have
 

not been overgrazed, most of the natural vegetation throughout the project
 
area remains. Bush encroachment is a widespread threat nonetheless. In terms
 
of range resources, the pasture condition can be classed as being fair to poor
 
in most localities. In its present condition, the estimated carrying capacity
 
of the range varies from five to six hectares per large stock unit. When in
 
good condition, the recommended grazing capacity for this ecological zone
 

drops to four hectares per animal unit.
 

7. Hydrology and water use
 

a. Pre-Maguga dam development
 

The use of Komati River Water, as with other water in the
 

country, is governed by the Water Act, 1967 (Act No. 25 of 1967). Komati water
 
has been apportioned to various smaller users on private estates, two large
 
estate users (SIS/CDC, and Mhlume Co.), and the Swazi nation for use on Swazi
 
Nation Land. As indicated below, however, where the phasing of new project
 
development is discussed, it is anticipated that a pre-dam phase could see the
 
use of run-of-river water to at least begin production on the project site
 
prior to having Maguga Reservoir water available. The pre-dam development
 
phase is envisioned to minimize the lead-time required to begin generating
 
project revenue. It involves acquiring an adequate water supply to begin
 

planting revenue-producing tree crops such as fruit or citrus trees, and
 
selected annual crops such as maize, cotton and vegetables.
 

b. Legal water apportionments
 

The size of the pre-dam phasc is limited by the avaiable
 
water supply. Water in the Komati Basin in Swaziland is known to be over

appropriated. Therefore, an assessment of water availability to Swazi Nation
 
Land (SNL) was made. First, the legally defined apportionment of water to SNL,
 

defined in Legal Notice 51 of 1981, Part C, was examined. Apportionment is
 
calculated "... as a percentage of normal September mean low flow which will
 
not produce a shortage more often than one year in five". Notice 51 states
 
that normal September flow is approximately 362 cusecs (10.25 M3 /sec). In the
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-8: 	Estimate of Pre-Dam Water Requirements and Water
 
Availability for Pre-Production Agriculture at the
 
First Irrigation Development Unit (IDU)
 

Monthly Naturalized
 
Factor 
 Komati
 

for Flows 
 Runoff
a 	 Maximum
Month Application rate	 Potential
>390c 
 at SIS Diversionb e
 
(e/sec/ha)(cusecs/ha) (cusecs) 	

Area
 
(MCM)(cusecs) 
 (cusecs) (ha)
 

Oct 
 0.57 	 0.020 1.03 
 30.8 
 406 3.90 194
Nov 
 0.63 
 0.022 1.12 
 69.6 949 
 3.90 175
Dec 
 0.77 
 0.027 
 1.30 118.0 
 1555 4.53 166
Jan 
 0.79 
 0.028 1.30 
 168.7 2224
Feb 	 4.53 162
0.65 
 0.023 1.15 
 176.3 2574 
 174
Mar 
 0.54 0.019 1.10 132.1 	
4.01 


1742 3.83 
 201
Apr 	 0.48 
 0.017 1.00 
 83.0 1131 
 3.48 205
May 	 0.41 
 0.014 1.00 
 53.7 707 
 3.48 240
Jun 
 0.32 
 0.011 1.00 
 38.1 519 
 3.48 308
Jul 
 0.32 
 0.011 1.00 
 30.1 396 
 3.81 337
Aug 	 0.39 0.014 1.00 
 25.4 
 335 3.22 
 234
Sep 	 0.46 
 0.016 
 1.00 
 23.2 316 
 3.04 
 187
 

Total 

948.2 
 Maximum: 
 337
Average 0.53 


1071.2 Average: 215
 

Minimum: 
 162
 

a Application rates are generalized, but sufficient for most crops.
Water apportionment for 
monthly flows 
and maximum diversion is 
defined
Legal Notice 51 of 1981, 	
in
 

of the Water Act of 1967 as apportionment to
Area" 763 790. 	 "Swazi
and Apportionment 
is 1.436 percent of flow less 1/3 for
 
c existing development.


Appropriate monthly factor when flow is between 390 & 470 cusecs. 
 Flow 470

d may be apportioned by Water Apportionment Board.
Runoff is, 
 synthesized 	naturalized 
runoff from Yates, 1984,
Diversions above SIS are 	 Table C.4.
considered in 
apportioning flow. 
 Therefore these
fate approximate mean 
flow which will be 
available for proposed development

prior to completion of dam.
Potential area 
= Maximum diversion/Application 
rate (cusec/ha)
 

Source: 
 Water Resource Branch, MNRLUE
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d. Water laws, rights and administration
 

Water use requires

Board. Some critical studies 

a permit from the Water Apportionment
 
pointing out 

have been made on this Water Act recently,
shortcomings 
as they pertain to "private water" 
use and Swazi
Nation Land water use.
 

The monitoring of water use 
and abstractions 
is done directly from the
Water Resources Branch. 
However, for a large project like the proposed Komati
Irrigation project, 
 it is 
possible and advisable to form an irrigation board
for the project. It 
will monitor 
and administer 
the
project on behalf of the Water 
use of water on the


Resources Branch. The 
board would 
need to
employ technical 
 staff to monitor daily 
 water use operations including
irrigation work, maintenance, and pollution control.
comprise mcmbers The new Water Board would
from the water users 
(both big and small), the M.,inistry of
Natural Resources, 
the Ministry of Agriculture, and the JPTC.
 

8. 
 Overall lowveld conditions and irrigation project potential
 

a. General
 

The lowveld, 40 percent of Swaziland's total area,
north-south lies in a
strip east of the middleveld. Topography is gently undulating
within altitude limits of 60-375 m above sea 
level.
 

The western 
lowveld is characterized by heavy clay 
pan soils or light
textured materials overlying sandstones and shales. 
 Topography, poor drainage
and a tendency to sodicity the
in subsoil r'estrict their use for
cropping and irrigated
the low moisture retention in the topsoils reduces rainfed crop

yields.
 

The eastern lowveld 
is underlain by basalt
brown which gives to
rise red,
and black clay associations ranging from (20-40 cm)
shallow
(exceed of 1 m). to deep
Although poor drainage is 
a problem on the
some black clays and
of the soil series are two 
decked with sodic subsoils, general soil
fertility 
is excellent 
and topography 
is suitable for a 
combination

overhead and furrow irrigation. 

of
 

The lowveld climate is 
almost tropical and subhumid. Rainfall is low and
distribution erratic--the annual 
mean varies from 500
ranges from to 900 mm. Temperature
140-291C with an annual mean of about 
221C; frosts
frequently in drainage lines during winter (June to August). 
occur
 

Rainfed cropping

is risky and yields are generally low.
 

With irrigation, 
the lowvcld has exccllcnt potential for a wide range of
crops. Large scale sugarcane and citrus 
are already developed and two crops of
maize and other field crops can be grown annually. Other suitable summer crops
include beans, groundnuts, soya bean and sunflower with winter crops including
wheat, beans and vegetables. Cotton also yields well.
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b. Irrigation development in the lowveld
 

There are opportunities to develop irrigation in all the
 
main regions of Swaziland but water resources are limited in relation to land
 
and the most productive use should be made of the water available. Twenty
eight percent of Swaziland's total land area is highveld which receives good
 
rainfall. Thus, little irrigation is required here. In any case only 10
 
percent of the highveld is classified as potential arabic land.
 

There is a high proportion of good arable land on the middleveld and the
 
area is densely settled. With the introduction of irrigation, considerable
 
social problems would be involved with resettlement, and pressure on land
 
availability would be high. Rainfall is usually adequate for reasonable crops
 
of maize and nearly half of Swaziland's smallholder maize area is planted in
 
the middleveld. The benefits from irrigation in the rainy season would
 
therefore be relatively low. There are several small irrigation schemes in the
 
middleveld, mainly concentrating on dry season vegetable production. One of 
the largest areas with a topography suitable for irrigation is the Malkerns 
Valley, already extensively planted with rainfed pineapple on private land.
 

With an annual rainfall of from 50-900 in, the lowveld covers 40 percent
 
of Swaziland. Outside the existing major irrigated cane schemes the region is
 
relatively sparsely settled, especially in the lowerlying, drier areas where
 
rainfall is insufficient for reliable cropping. Rainfed maize does not grow
 
well, and cotton, which is grown in the wetter foothill area, suffers from a
 
serious drought risk. The western lowveld has an adequate rainfall for cotton
 
in four years in ten and the eastern lowveld, the project area, in only two
 
years in ten. Existing schemes have shown, however, that the agricultural
 
potential is high for a wide range of crops given adequate water supply.
 

B. Socioeconomic Characteristics
 

This section describes briefly the main socioeconomic features of the
 
Komati Basin Irrigation Project area. This is, of course, a rural area and the
 
resident population is primarily engaged in agricultural production while
 
non-resident members of homesteads and commuters are in wage employment.
 

1. Size and distribution of landholdings
 

A "holding" as used in this report is defined as an area of land
 
operated by the residents of a single homestead and held as one technical
 
unit. It possesses some means of agricultural production, such as a labour
 
force, equipment and draft animals. The homestead members grow a variety of
 
crops such as maize, pumpkins, beans and cotton; keep livestock and/or poultry
 
and perhaps also produce wood and wattle. Aerial photographic interpretation
 
(using 1984 photcgraphy) showed that the average land holding within the
 
project area was aporoximately 3.0 ha which is the most common size of holding
 
in the lowveld as revealed by recent census studies. The actual sizes of
 
individual holdings range from less than one hectare in areas of dense
 
population to more than five hectares in more isolated locations.
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2. Population size and distribution
 

Table 
11-9 shows the population in
(EA) that together comprise each of the Enumeration Area
the project 
area.
Agricultural Census Data from 
 the lates
in.1984 indicate
region. that there
By the year 2,000, are 9,179 residents
the population in th
 
rates of growth persist. 

will be 15,670 if current tren,
 
54 people/km2 ', 

Current average population density in the region i!
and it ranges

to Bordergate to 

from a high of 143 people/km
a low of 28 ,people/km' in EA 1107. 
in the EA closes,
 

Based
for the whole country, population density in 
on 1976 C-nsus datz
 

high compared to the average for 
the project area is relativci3
the lowveld 
rural areas which 
was 22.9 ir
1976.
 

In 1984, there were 
1,176 homesteads in the area
is about 8 peoole. and average family size
The econemic analysis has 
assumed
these families that at
will least 900
be resettled. of
As elsewhere
considerable variation in Swaziland, 
 there is
in family 
size from 
a low of 6.54 to a high of 10.4
people. Average family size in the proposed project areas
found by deVletter for is identical to that
the country as a whole. This 
survey showed
resident population of about 8 people per homestead with about 
a sample
 

population absent a fifth of the
and engaged in wage employment.
dozen families A quck survey
in the project of half a
areas confirmed the
and composition and census data on family size
the fact that 
at least one 
member of each household 
was
engaged in off-farm wage employment.
 

2. Employment and homestead incomes
 

According 
to RDAP reports,
area 23 percent of
is the population
actively involved in agriculture, i.e., in the
 
piece on those cultivating their
SNL, while 18 percent is own
reported to
most of whom be absentee homestead members,
are 
in off-farm wage employment.
is 2.16 per some homestead. The average number of absentees
 
Absentees are 

This figure is in line with the national average.
generally employed for a wage by any of the four major
of employment found 
around centres
this area--Tjaneni
Estate, Sugar Estate, Tunzini 
Citrus
Bulembu Asbestos Mine and Peak Timbers. No data were
patterns of employment, available on
i.e., employment by sex, 
the
 

age, education, etc.
the duration of employment. But indications or on
 
employment work are that most of the women
on the citrus in wage
and sugar estate whereas, more of the men are
employed by Peak Timbers and Bul-mnbu Asbestos Mine.
 

Determining the attractiveness of the Komati Basin irrigation project to
 
farmers requires information 
 on current 
 household
participation in the scheme provides household earnings at least equivalent to
 

incomes. 
 Only if
 
income 
and income security from 
alternative 
sources for the
family labour inputs invested will same amount of
 
join. there be adequate incentives for farmers to
Since 
rural income data specific 
to the project area
it was necessary to extrapolate estimates from more 

were unavailable,
 
generalised surveys.
 

1 Fion deVletter, 
 The Swazi Rural 
Homestead 
(University 
of Swaziland,
 
jSRU, July 1983), p.17.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-9: Population Size and Distribution in the Project Area
 

Enumeration Population 

Area 1984 

1101 1486 

1102 494 

1103 1110 

1104 968 

1105 984 

1106 346 

1107 412 

1108 542 

1109 798 

1110 571 

1111 798 

1112 260 

1113 410 

TOTAL 9179 

Population 

Projected 


in 2000 


2540 


840 


1895 


1655 


1680 


590 


705 


925 


1360 


975 


1360 


445 


700 


15670 


Number of 

Homesteads 


1984 


216 


58 


135 


112 


100 


50 


63 


66 


88 


79 


113 


25 


71 


1176 


Population/ 
km' Population/ 
1984 Homestead 

143 6.88 

42 8.52 

42 8.22 

50 8.64 

63 9.84 

47 6.72 

28 6.54 

44 8.21 

72 9.07 

50 7.23 

77 7.06 

33 10.40 

54 5.77 

54 7.81 

Source: Swaziland Agricultural Census Data, 1984.
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At this stage, it is important to clarify that
survey data 	 income estimation from
is always a difficult task 
and particularly
obtain income 	 so when households
from 	a variety of 
sources including resident and 
non-resident
family and non-family members. 
Further, data available from different sources
do not agree on the estimates of rural household income. 
 Therefore, alternate
estimates of 
current 
rural 	household 
income are provided below along with 
a
brief discussion of their method of derivation.
 

The Swazi Rural 
Homestead 
Survey (SRHS), in 1979, 
 estimated
annual subsistence and cash 	 average

income to 
be E1,915 per homestead. Resident and
non-resident wage earners 
contributed 56 percent of reported earnings or E782.
Crop and livestock 
sales 	accounted 
for 15 percent of' total 
income or E160.
Homestead non-agricultural 
 activities (handicrafts, beer
brought in 	 brewing, etc.)
an additional E133. 
 Accounting for self-consumed production raised
agricultural income to 
E376. Alternate estimates


production 	 of homestead agricultural
(sales and self-consumption) amounted 
to E309 per household 
based
 
on an 	ILO survey in 1978.
 

In 1982 Tate and 
Lyle estimated 

estimates 
of 	

household income by combining their own
the value of agricultural production 
on SNL with the SRHS
estimates of off-farm cash earnings adjusted for inflation. The value of crop
and livestock production by averaging 
total production
homestead 	 per hectare per
on SNL. In 1981/82 prices total 
SNL production 
was valued at E32.5
million which amounted to E28 million net of the cost of inputs and mechanical
services applied. Thus, income per nead was E73 and using an 
average household
size of 8.03 residents yielded 
a mean 
household agricultural income of E586
 
Adding to this 
adjusted off-farm cash 
income gave
This is somewhat lower 	 a total income of E1,866. I


than 	the total 
income estimated
discrepancy becomes even greater if the effects of inflation are 

by the SRHS and the
 

considered.
 

Estimating 
1984 	household 
income directly from the SRHS
total income 	 estimate of
adjusted for inflation results 
in a
using 	the 
figure of E3,831, whereas
alternate method of combining the 
inflation-adjusted
of production on average value
SNL with the adjusted SRHS estimate of non-agricultural cash
income yields an 
average household income of E3,158.
 

4. 	 Living standards and levels
 

As reported above, 
 specific data
project 	 on incomes and employment in the
area 	were 
not available. 
 Random interviews
revealed that 	 with a few families
income levels were generally low as 
were 	consumption and living
stanoards except for 
a few families engaged in
production. Most families 	
commercial agricultural


are 
employed in subsistence agriculture though a few
reported sales of surplus produce 
when 
they 	had some. A few families are
 

See Margo Russell, 
 "Beyond Remittances: 
 the Redistribution of Cash
Swazi 	Society," in
The Journal of Modern African Studies, XXII: 4 (1984),

p.595-615.
 

Tate 	and Lyle, Reconnaissance Study, Volume 5, p.15.
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engaged in production of cash crops such as cotton, fruits and vegetables.
 

Fruit and vegetable production is generally sold in the local area to friends
 

and neighbours and marketing crops at longer distances is relatively uncommon.
 

The primary source of homestead cash income as else.here in Swaziland is
 

from remittances sent by family members engaged in off-farm wage employment.
 
Every one of the families interviewed reported that one or rore family members
 
w-re away working in wage empoyment. Consequently, most area residents were
 
either women, children or older men. Children's education is a major financial
 
investment for most homesteads and, despite the limited number of schools in
 
the area and their distance, all homesteads reported that children at school
going age were at school. The women reported being primarily responsible for
 
agricultural production.
 

Most houses are mud huts, many of which do not appear to be well 
maintained. Public utilities such as water and electricity are not available 
for homestead consumption. Water must be fetched from the Komati River and 
this is a major daily undertaking as is the collection of firewood collected 
from the neighbouring veld. The diet of area residents consists primarily of 
mealie-meal porridge and wild weeds cooked on three-legged pots over wood 
fires. Some families could not even afford this simple daily meal. Members of 
one of the homesteads visited during a site visit reported in the late 
afternoon that they had not eaten all day. 

Grocery shops are few and sparsely distributed and generally poorly
 
stocked. It is not uncommon to find a shop with several empty shelves. Goods
 
generally found in the shops are mealie meal, sweets and instant soup powders.
 
Prices tend to be higher than in the supermarkets in town. Consumer items not
 
available locally must be purchased in Piggs Peak which is the nearest town. A
 
visit to Piggs Peak is a major undertaking that takes all day as
 
transportation is severely limited.
 

5. Infrastructure and public services
 

The project area has access to major population centres via
 
several well-maintained major roads. MR 6 begins at the tarred MR 1
 
approximately 6 km southw.est of the border post at Jeppes Reef, passes
 
Herefords and bisects the entire Mayiwane Sub-region before it crosses the
 
Komati River near Bulandzeni and termiinates at Balegane on the southern bank
 
of the river. MR 2 starts from MR 6 near the Bulandzeni crossing and runs
 
westward to Piggs Peak and MR 1. MR 5 begins at Balegane and winds southward
 
to Manzini via the crossing of the Black Mbuluzi at Croydon, passing through
 
the centres of Mliba, and Luve.
 

Internal access is less developed. District road, D35, connects MR 6
 
with the Mhlangatane Clinic and continues eastward roughly paralleling the
 
northern bank of the Komati to the Mananga border post. There are numerous
 
smaller tracks leading towards the river from MR 6 and D 35 but these are not
 
maintained by either the Roads Branch or by Mayiwane RDA equipment.
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At present, the only crossing of the Komati giving access to the eastern
 
Lowveld developments and the proposed railroad station 
at Tshaneni is the
 
crossing of MR 6 between Bulandzeni and &tlegane.
 

Within the project area, public services are poorly developed although
 
there are several schools and clinics adjacent to the proposed boundaries.
 
Public health services are available at the Mhlangatane Clinic. Some parts of
 
the project will also have access to clinic facilities at Mayiwane, Bulandzeni
 
and Mayiwane. There arc three primary and one secondary and high school within
 
the boundaries, but numerous other schools are located along MR 6 and MR 2.
 
The nearest hospital is located at Piggs Peak.
 

Police, postal and telephone services are available at Balegane.
 
Electricity is supplied along MR 6 for schools, clinics and TDL farms in the
 
area, but is not available for domestic consumption in the homesteads.
 

11-44
 



IV. THE IRRIGATION PROJECT
 

A. Project Description
 

1. Size and location
 

a. Background
 

This study develops a nucleus estate-smallholder 
irrigated
farming project in the north-east corner of the 
Komat 
 River Basin in north
central Swaziland. 
 It is of two sizes, depending upon assumptions made
regarding water av&ilability. The first size, the 
"base" project, uses some 40
MCM and is 3,000 ha. The second case consumes some 63 1.MCM and is for 5,000 ha.In both, 40 percent irrigatea isof the area devoted to smallholders and 60percent to nucleus estates. The analytical tecL.iique has concentrated oncreating one Irrigation Development Unit of ha
(IDU) 1,000 and then adding
equivalent modules consecutively over time to reach the "base" project of 
three IDUs; and then the larger project of five IDUs. 

The analysis of the irrigation project oneis of the several keyelements in 
support of the Government of Swaziland's position when negotiating

with neighbouring states with 
respect to future
the development of common
 
water resources. 
Studies have shown that virtually all of Swaziland's run-ofriver water resources are fully utilized or 
nearly so. While additional
 
upstream releases from 
the RSA could provide modest increases in Swaziland's
 
water supplies on occasion, 
 any substantial enhancement must come 
from the
increased storage providcd by 
 dams and reservoirs. 
 This pre-feasibility

analysis concentrates 
on one 
use of a possible increase in Komati 
River
supply, an irrigation scheme utilizing water provided by the 
proposed Maguga
 
Dam.
 

It is important to note 
in this connection, however, even
that if
negotiations with the RSA 
 (funding/costing decisions, 
 design studies,
tendering processes, dam construction, 
 etc.) were expedited fully as of mid
1985, it would still be nearly a before
decade, agricultural and other
benefits could materialise on any scale. 
 Therefore, it is important to think

about costs, prices, crop/product suitabilities, market windows, 
as indicative

and to mairi-ain flexibility 
in making appropriate choices based on 
conditions
 
prevailing when the project is actually implemented.
 

The consulting team, perforce, 
 thus concentrated 
in this study on
establishing a well documented process 
 and its framework, indicating

methodologies and analytical steps 
in detail. 
 This will permit subsequent and
 more timely analyses to be effected in due 
course with some ease; 
it will be a
 
matter of updating, not one of starting all 
over again.
 

b. Description
 

The base 3,000 ha project consists of the phased
installation of three IDUs 
each containing a total of 1,000 ha. 
 Each IDU is
divided into nucleus
a farm and 
 individual smallholder farms. A 
water
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0 

on the

be provided from the construction of the Maguga Dam 
allocation is to 


Komati River. 
 The project is located along the North 
Bank of the Komati River
 

the SIS.
of Bordergatc and across the river from 

immediatily to the west 


estates.
 

enterprise consisting of the
 
Each IDU is a 'self-contained farming 


following features:
 

0 	 Net cropped area is 600 ha to the nucleus farm and 400 ha to the
 

smallholder;
 

Establishment of 200 smallholder farms of 2 ha each;
 

0 	 Construction of pumping stations on the Komati River to supply 

flows to the units; 

with 	 balancing
0 Installation of buried permanent mainlines 


water on demand to the infield
reservoir to provide irrigation 


portable overhead irrigation systems;
 

0 	 Establishment of a 130 unit village to house the permanent labour 

staff with required utilities a.,d social amenities; 

a management housing compound consisting of 20
o 	 Establishment of 


units with required utilities;
 

o 	 Establishment of the necessary shop, warehouse, office, and crop
 

processing facilities;
 

a 	 Provision for extension counselling, input supply, and other basic
 

services to smallholders;
 

0 	 Establishment of cropping systems, emphasising tree crops;
 

0 	 Establishment of a nursery to supply both the smallholders and the
 

nucleus estate with fruit tree planting material and to conduct
 

research in due course; 
and
 

management and organisational
0 	 Establishment of an effective 


structure.
 

The sequencing of IDUs is designed to optimise contractor and management
 

rsources. Some production and nursery establishments on the first IDU can
 

becoming available by modest run-of-river pumping.
occur 	prior to dam water 

IDU are reached at
Full output levels on the nucleus estate of the first 


By the time three or
project year (PY) 9; for three or five IDUs at PY 12. 


four IDUs are established it is entirely likely that an umbrella project
 

management structure will be required.
 

Inyoni Yami Swaziland Irrigation Scheme; usually referred to as SIS.
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2. 	 Proposed works, measures and policies
 

a. Water abstraction and conveyance
 

(1) Criteria for selection
 

Two 	 basic options are available for the
 

abstraction and conveyance of water to the individual IDUs. The first is a
 
gravity system consisting of a diversion works in the river followed by a long
 
canal (56 km) carrying water to the top of the project and several balancing
 
reservoirs as required to effectively manage the supply flows. Factors to
 
consider relative to this option are:
 

0 	 Initial costs tend to be very large but operating energy costs a 

low; 

0 	 A combination of relift stations and inverted siphons may be 

required to minimize construction costs in rugged terrain; 

o 	 Long canals can be expensive to maintain and supervise;
 

o 	 Efficiencies of conveyance can be relatively low with losses
 

estimated at 10 to 15 percent;
 

0 	 Useful life is long (estimated at over 40 years);
 

O 
 Open water in canals and reservoirs raises health concerns for the
 

spread of diseases such as malaria and bilharzia;
 

0 	 During the initial installation phase (up to several years) no 

flows are available until the system is complete; and 

O 
 Catastrophic failure cuts off all flows to the project.
 

The seco' d option involves the use of pumping installations immediately
 
adjacent to the IDU and abstracting water directly from the river. Factors to
 
consider relative to this option arc:
 

0 	 Capital costs are relatively low but operating energy costs are 

substantially higher than gravity systems; 

O 	 Wide seasonal variations in river stage can create problems in
 

design, construction, and operation;
 

0 	 The system is easier to manage as wide ranges in demand are more 

efficiently accomodated; 

O 	 Capital expenditure can be phased to match development schedules
 

thus permitting earlier project cropping; and
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0 
 Accessibility for maintenance and security purposes is improved.
 

For initial design purposes, a cost analysis of the two options was made
 

with the results shown in Table II-10.
 

Given the current design for three IDUs and interest rates approaching
 

18 percent, the pumping option was selected and used throughout the analysis.
 

However, a final selection for the project should have the benefit of a more
 

detailed cost analysis. Major factors affecting the final decision should
 

include a firming up of canal construction costs, a verification of the canal
 

conveyance efficiency with an estimated value of the net water loss and a
 

projection of future energy cost escalations and off-peak pumping economies.
 

(2) Construction of the pumping stations
 

The general layout of the on-farm irrigation system is
 

shown in Figure 11-2. The basic pumping units are capable of supplying the
 

required gross flow rates to the balancing reservoir at the top of the project
 

through buried steel mainlines. A total of three pumping facilities per IDU
 

will be located on the north bank of the Komati River. The combined power
 

requirements is 2.8MW. Estimated totai dynamic head is approximately 200 m at
 

a combined flow rate .1 (per IDU of 1,000 ha). Estimated annual
of 0.94 3 /sec 

operating pumping period is 4,200 hours.
 

Because of the varying stage and conce, i about flood protection, the
 

basic units are located back from the river bank and pumped from a small surge
 

reservoir which is in turn supplied by high capacity sump pumps suspended in
 

the river. A concrete retaining wall would be required to stabilize the river
 

banks in the vicinity of the sump pumps.
 

Each IDU requires six identical horizontal split case centrifugal pumps.
 

Use of the multi-pumping unit facilitates efficient matching of supply flows
 

to demands. This particular pump is noted for its longevity and ease of
 

maintenance. The prime movers are electric motors. Adequate safety controls
 
are provided to ensure against damaging flow conditions.
 

(3) 	 Installation of buried steel and plastic (PVC)
 
mainlines, sub-mains, and manifolds
 

Because of the inherently high static pressure (to
 

2,000 kFa), adequately rated steel pipe and automatically operating pressure
 

reducing valves were selected for the mainlines connecting the pumps to the
 

balancing reservoir. The entire system is capable of delivering the net
 
capacity of 5.00 mm/day with an efficiency of 75 percent to the nucleus farm,
 

and 60 percent to the smallholders. The details of these layouts are shown in
 

Figures 11-3, 11-4 and 11-5. The steel pipelines are fitted with flanged ends
 

for ease of field assembly and buried below plough depth.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-10: Comparison of Gravity vs. Pumped Extraction
 

Annual Total Annual Owning Costd
 
Area Option Capital Operating and Operating Cost at Interest
 

Served 
 Cost 
 Cost Rates of
 
_ 6% 12% 18% 

(ha) (E/ha) (E/ha) (E/ha)
 

3,000 Canal (gravity) 6,700a 120 
 545 925 1,326
c
(3 IDU) Pump 500b 685 730 760 790
 

5,000 Canal (gravity) 4,600a 75 365 
 365 905
 
(5 IDU) Pump 
 5 5 0 b 6 85C 735 760 790
 

abCosts per Tate & Lyle Report No. 10 up-dated to 
1985
Costs per Bond correspondence dated June 20, 1985C Power costs per Swaziland Electricity Board tariff dated January 1, 1985 
Assumed useful life: 
canal 40 years, pump 20 years
 

Source: Devres Staff Estimates, August 1985
 

11-49
 



°H
 

yj'7__Balancing rezervoir (Cap. 45,000 M3) 

-~ Supply line from ree. 

Ch 

In 

AREA 

I 

Poo 

Road 

Mainline 

N zN 

0 
3.c 

-3r 

<C. 

'Cn 

Access road 
I--mC/ >0 

g r r Pumping plant 

GENERAL LAYOUT 

KOMATI 
NMINOF NATURAL 

PROJECT 
RESOURCES 

L and Use Plannina SeeILAs 



The sub-mains and manifolds are specified 
as Poly-Vinyl-Chloride (PVC)

for ease 
of field assembly and readily available hydrants and valves. Adequate

operating pressure (approximately 450 kFa) 
is provided to allow for the

operation of either an 
above ground portable aluminium pipe system or gravity

surface systems at the option of the smallholder. A bill of materials covering

pipe for a single IDU is shown in Table II-11.
 

(4) Construction of a balancing reservoir
 

The balancing reservoir assists in 
 meeting peak
demands on the system as smallholders, in particular, irrigate 
to suit their

labour requirements. The reservoir capacity is 
fixed at 45,000 M' as adequate

to store the full pumping plant capabilities for, 12 hours. 
 The reservoir will

also be especially helpful in 
avoiding peaking period electrical rates during

reduced crop demandwater periods. The reservoir would be equipped with
appropriate valv:ng and overflow facilities. The wide range of stages should
 
discourage bilharzia host snail propogation.
 

b. Land clearing and development
 

(1) Clearing, ploughing and smoothing
 

The entire area of 1,000 ha per IDU will be cleared of
natural vegetation which will be bulldozed into piles 
and burned. Because
irrigation is using
planned overhead systems, extensive shaping is 
 not

required. Bulldozers will used level
be to steep knolls and fill major

depressions. Waterways will be shaped 
to control storm flows. The entire area
 
will be ploughed ready for final cultivation and planting.
 

(2) Construction of secondary and in-field road networks
 

Approximately 32 km of secondary and and 
in-field
roads will be installed to facilitate access to the 
fields for irrigation,

cultivation, fertilizing 
and harvesting equipment. Installation includes

culvert and drainage concerns as may be required to avoid storm damage.
 

(3) Installation of sub-surface drainage system
 

A preliminary field survey indicates 
that ahout 50
percent of the area is the "duplex" soils that require drainage if salinity

and sodic problems are to be avoided. 
 Tentative design parameters provide for
 
a capacity of a 4mm/day using perforated plastic pipes spaced 20 to 
40m. The

pipes are connected to a downfield main drainline that delivers 
the flow to a
 
surface collector ditch.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-11: Bill of Pipe Materials for One IDU
 

Pipe
 
Size 	 Quantity
Material 


(mm) 
 (m)
 

4,800
Steel 457 


7,700
Steel 	 356 


162 6,200
PVC 


102 	 10,500
PVC 


29,200
Total 


Source: Devres Staff Estimates, August 1985
 

11-52
 



SPECIFICATIONS 
636m. Design Cap., . 5.0 mm/Day"Nu" 

67 mm Day"Groos" 

Lat. Op. Press., .......... 35-2m End 
43.3 m Supply 

Sprinkler................... 0-43 L/S 
Operating sequence ............ l1Hr Set 

I~~ Hfr Move 
II Application,........... 51 mm Effectlv64 mm "Gross' 

__ L Minimum Intervl .............. 7 Days 

Lateral flow rate,. .... ..... 14-2 L/S 

S 1524mm Port. AL. Submo n 
Block flow rate, 28-4 L/S 

O 
BOM 

Portable system 

18-2m (TYP) 
ITEM 
NZ 

DESCRIPTION QUANTITY 
PER BLK(i) 

EXTENDED 
(Z) 

I Sprinkler (Rb 14070) 72 1368 

E -" l2mm Port. AL. La. 2 Rl-er(254mm x 10m) 72 1360 

3 Lateral (102 mm x 9.1m) 144 2736 
z 3m 4 Hydrants (102 x 152-4) 30 570 

P 5 Submaln (152-4mmi 9-1m) 60 1140 

6 End plugs /102mm 3 57 
E 7 ,, /152-4mm 2 38 

00 Valve openers (102mm) 30 570 

I 
i 

P= 53-2m (Plug allow, for elevation) 
at Hydrant from Manilne (Qx 28-4 L/S) 
Buried Mailne 

j 
(I) 
(2) 

Includes 10% alloin for parts 
Per 19 biks or 613"4ho IOU 

NUCLEUS FARM IRRIGATION 
urdMenSYSTEM LAYOUT (TYP) 

KOMATI PROJECT 
MIWISrY OF IVATURAL 

RESOURCES 

L and U"e Planning Section 

Desirgod by Doe othck.-dby Datfe 
Norum

Drow byA 
2 //85 

rv by 
,, C.J. Zini 



li
 

0 

Aj 

tkj 

96 Homesteads
 

2 ha. Eooac_ , __
 

KOMATI PROJECT 

.tALLHOLOER FIELD LAOUT(West Side) 

MINISTRY OF NATURAL RESOURCES ,A 0 230 500 750 IOOOm 

Land Use Planning Section IKm • 1000m 

Dsigned By Dele: Chocked yb Dete 

NORU M JOy 198 

Oraw By. . C. MovueD Approved By: 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 



SUB-MAIN (152mm Class I00l 
PVC) 

> a 

r- \ ) "---MAINLINE 

o c- DISTRIBUTION 
CL MANIFOLD 

-3 

=Cl 
o 

lQZ h 

(102mm CLASSIO0 
PVC WITH HYDRANTS

' W"O s,5~ 6lo~ 

1-
0 0=4 E 

0 250 500 750 1000w' 

c i;n 2Iha. 

1-3 
o I 

w 0n 

0-i 0 I 

ct 0 1 VALVE 

KQMA r/ PROVEC r 

200 m. 
TYP 

SMAILHOLDER 9L OK AyOUT 
MINISTRY OF NATURAL RESOURCES 

A ND ENERGY 

Land Use PlOnning Soction 

DoeIfged ,: Dole CAocloof B Dalo 
No0RUM I 195 



c. 	 In-field irrigation system
 

(1) 	 Specifications
 

A handmove fully portable overhead irrigation system
 

selected for the nucleus farm, and available at option to the smallholder.
was 

Summary specifications for the system are as follows:
 

o 	 Design Capacitv: 5.0 mm/day (net) or 6.7 mm/day (gross); 

o 	 Lateral Length: 600 m; 

o 	 Sprinkler Spacing: 18.2 m by 18.2 m; 

o Sprinkler Capacity: 0.43 L/s at 340 KPa;
 

O Minimum Interval: 7 days (winter) and 21 days (summer);
 

o Estimated Set Time: 11 hours; and
 

O Estimated Application: 55 mm (effective) and 64 mm (gross).
 

The system design for the smallholder areas is similar except that a small
 

capacity sprinkler is specified at a reduced spacing of 9.1 m by 18.2 m.
 

(2) 	 Assembly of sprinkler laterals
 

All 102 mm portable aluminium pipe lE1;erals will be
 

ordered as components for final assembly and distribution on site. Two
 

laterals will be provided for each 31-ha field on the nucleus farm. (Each
 

smallholder will be provided with a single 77 mm lateral). A proposed bill of
 

materials for the laterals on the nucleus and smallholder farms is shown in
 

Table 11-12.
 

(3) 	 Assembly of portable sub-mains and control valves
 

Each 31-ha field within the nucleus farm will be
 

fitted with a 500 m fully portable aluminium sub-main that can be moved out of
 

the field to facilitate cultivation or harvesting operations. A partial bill
 

of materials for the sub-main is as follows:
 

0 	 Aluminium pipes with
 

couplers, 9 m of size 152 mm; required quantity 1,140; and
 

0 	 Inline valves of size 152 mm; required quantity 570.
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d. 	 General infrastructure
 

(1) 	 Electrical service to pumps, housing, central
 
administration and shops
 

Elect 	_cal

housing (5 units), 	

service is provided for the management
supervisory housing (15 units), and the industrial complex
consisting of 
the office, warehouse, shops 
(3 units) and crop processing
facility. 
 Each 	of the three major pumping facilities were also provided
electrical service. Electrical service is 
available from the south side of the
river requiring approximately 
a 3 km extension of powerlines to service the
 
IDU.
 

(2) 	 Telephone service
 

Telephone 
 service is provided to all management
housing, administrative units, shops and the warehouse.
 

(3) 	 Primary access roadway
 

Approximately 6 km 
 of primary access roadway
provided across 	 is
the lower edge of the project in order to link the IDU
other 	units 
and provide a connection to major access roads out of the 
to
 

area.
The basic road construction is 
total 	width of 8 m, running width of 6 m, with
a 150 	mm gravel surface. 
 This should provide all-weather access to the unit

and allow transportation of produce.
 

(4) 	 Office, warehouse, and shops
 

An office building is provided that includes
individual 
offices for the management group, 	
five
 

a main office with a desk for
each 	of the fifteen supervisors, and an accounting and general office. 
Total
area 	for this unit is 390 2
m .	 An allowance was made in the budget for
furniture. 
 A warehouse is provided with a floor 	 2
area 
of 300 m . A budgetallowance was made for interior shelving 
and security for
fencing outdoor
storage. 
 Shops 'ere constructed for automotive repair (150 m' ), electrical
repair (100 m2 ) and general maintenance 
(100 m'). An allowance was also made
in the budget for hand and shop tools. 

(5) 	 Crop processing facility
 

Provision was made for a grading and packing shed (300m' ) and a single grading and packing line. In addition, a chiller unit andstorage facility (200 m' ) were provided. This is in anticipation of on-farm
processing of papaya, avocado, citrus, etc.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-12: Bill of Materials for Laterals for In-field Irrigation
 

Description 


Nucleus Farm
 

Sprinklers (Rainbird 14070) 

Aluminium Pipes with couplers, 9 m 

Valve Openers 

Risers 1 m long 


Smallholder Farms
 

Sprinklers (Rainbird 20) 


Risers 1 m long 

Aluminium Pipes with couplers, 9 m 

Valve Openers 


Source : Devres Staff Estimates, August 1985
 

Size Quantity 
(mm) 

1,370 
102 2,740 
102 570 
25 1,370 

4,900 
15 4,900 
76 4,900 

102 220 
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(6) Nursery facility
 

The nursery facility
anticipated orchard is included in
establishment as response to
a way of accelerating the growth process.
The facility 
covers 
30 ha and includes required 
land grading, 
 water supply,
irrigation equipment, security fencing and guard housing.
 

e. 
 Domestic water supply, reticulation and sanitation
 

Facilities for water
water borne sanitary treatment, reticulation and disposal of
wastcs 
 were provided

supervisory housing and the office complex. 

for in the management and
 
The basic source of water will be
from the river as pressurized by the main irrigation pumps.
 

f. Housing
 

(1) v.anagement 
and supervisory personnel
 

In general, this is estate-type housing as required
attract 
and hold qualified staff. to
Construction 
is to
reputable contractors. high standards by
The manager's unit 
has a floor area
senior staff of 125 m2 
of 220 m' the


and the supervisory staff of 90 m'.
 

(2) 
 Permanent skilled and unskilled labour
 

In order to 
 retain
permanent housing skilled
is required. and qualified labour,
A total of 
130 separate are
including 65 for married units provided
labourers (40 m2 ) and 65 for bachelor block
A medium quality contractor for. 
(14 m2 ).was allowed 
 The units were provided water,
power and sanitary sewer services.
 

3. 
 Crops, and croppingpatterns
 

a. 
 Bases for crop selection
 

dependent upon 
Crop plants are biological organisms whose 
performance
their genetic constitution and is


interaction between
make-up the genetic
and their growing environment. 
 Modern agricultural
upon the technology relies
manipulation of 
the plant's inherent characteristics
with its environmental and 
in conjunction


adopted management factors to 
improve performance.
Cropping patterns take into account a variety of considerations. These include
the nature and properties of the soils 
selected for production of given crops
and climatic factors such as 

soil and air 

intensity, duration and distribution of rainfall,
temperatures, 
 occurrence 
of frost, 
 etc. Other considerations,
primarily economic and market-related, 
are 
also important. After all, farmers
cannot benefit economically unless they 
are able to 
dispose of their surpluses
at favourable prices.
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(1) Agronomic considerations
 

The Western parts of the lowveld form parts of the
 

Karoo Systems sediments in conjunction with dolerite intrusions while the
 

Eastern parts of the lowvcld are basaltic in nature. The dominant soils of the
 

eastern half of the lowveld are characterized by reddish brown, heavy
 

textured, structured, fersialistic and black vertisols. These were described
 

in some detail at Chapter III Section A.5 above.
 

In general, the lowvcld soils are known to be the most fertile in
 

Swaziland. However, some soils suffer from a lack of sub-surface drainage.
 

Almost all are deficient in phosphate. These soils can supporc production of a
 

variety of crops provided supplemental irrigation is available during the
 

growing season at critical growth stages of the crop plants. Other agronomic
 

characteristics influencing crop growth are temperatures, diurnal ranges, and
 

rainfall.
 

(2) Economic and social considerations
 

Economic and soil factors were also considered in crop
 

selection. National policy objectives for agricultural development guided the
 

selection. The following are the main factors that were considered:
 

0 Self-sufficiency in maize and vegetables;
 

O Income generation for smallholdcrs; 

0 Creation of employment;
 

O Generation of foreign exchange; and 

0 Crop marketability.
 

b. Selection of crops
 

Prior to the selection of the project's recommended crop mix
 

a wide variety of crops was examined. Using the above criteria, the final list
 

was narrowed down to th following:
 

0 Perennials : Citrus, Mango, Papaya, Avocado;
 

0 Summer Annuals: Maize, Cotton; and
 

0 Winter Annuals: Cabbage, Tomato, Potato.
 

Final crop selection criteria also took into account the adaptation
 

characteristics of the selected plants and growers' familiarity with them.
 

Another important consideration in not choosing too many crops in initial
 

stages of the project was the level of management expertise required to
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produce economic yields 
in an unproven area. This 
irrigated agriculture
both labour and capital intensive is
 
as 
the cropping intensity .s equivalent to
nearly 200.
 

Adaptation characteristics 
of each of the selected crops
important considerations and other
 are described in the following sections.
 

(1) Maize
 

M'aize self-sufficiency

Swaziland Government, sincc this is 

is a high priority of the
the nations's most important food crop and
currently the 
country is a not 4.mporter of maize. ',aize is on
commercial scale on TDL grown a
under completely

with average yields of 4-5 t/ha. 

or partially mechanized conditions
 
On S[L maize is grown on small plots of land
near homesteads 
and yields are extremely low. 
 In the low...veld region if maize
is grown under irrigation, 


varieties and 
with high yielding disease resistant and iMprovcd
in conjunction 
with improved production technology yield can
increa-od substantially. 

be
 

(a) Nucleus farm
 

Maize production
important for several reasons on the nucleus farm
including the fact that is
 
technology (cultivars, tillage practices, fertilizer use 

improved production
 

control, insect and application, weed
pests 
and disease control, etc.)
demonstration purposes could be used for
to assist smallholders to improve yields.
from the nucleus Production
farm would contribute towards achieving 
the goal of self
sufficiency.
 

Maize also generates cash income

fruit-trees planted 

during the establishment years 
of the
on the nucleus farm. 
 It is compatible with 
cotton in the
crop rotation and yields can 
be increased substantially under 
irrigation and
thus would generate high income per unit area of cultivated land (and hence of
investment cost).
 

(b) Smallholders
 

Part of the smallholder's maize
be used for family consumption, production can
thus helping with self-sufficiency.
part the As well,
of production would 
be available

income. Growers would be able to use 

for sale to generate grower cash

the improved technology practiced on 
the
nucleus farm to increase 
their per hectare yields and income,
irrigation water and the use of
should produce higher yields. 
 It is a convenient crop 
for
crop rotation and farmers 
are familiar with the crop.
 

A very long 
list of crops/products 
was examined, 
 based upon
studies. earlier
Most were rejected for climatic 
or technical 
reasons. Details
 
in Annex 1.
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(2) Cotton
 

Cotton is well adapted to the lowveld region and

the most important cash crop 

is
 
on SNL. The industry is well established. High


yielding disease resistant varieties are necessary for good yields. 
 In

conjunction with irrigation, cotton requires good field 
production practices

and efficient management techniques.
 

(a) Nucleus farm
 

Cotton production on the nucleus farm could be
used for demonstration 
purposes for the smallholders. Project farmers and
 
others could be trained in 
the improved production and management aspects of
the crop. Under irrigation, cotton produces higher yields and higher incomes
 
per hectare and would generate more revenues. Cotton is also an important cash
 
crop and the country has an estiblished processing industry. 
 It is a good

summer annual 
and would create meaningful employment opportunities during the

growing season. It fits well in the rotation with maize and other crops.
 

(b) Smallholders
 

Most smallholder farmers are 
already familiar
with producing cotton. It is an important cash crop and market access is good.

Farmers can use the improved technology practised on the nucleus farm to
 
increase both yield and quality. 
 Cotton cultivation would provide efficient
 
use of family labour and also a of
would be source additional employment

during the peak growing season.
 

(3) Potatoes
 

Potatoes are produced under irrigation in the lowveld
 
during the winter months. 
 Local production during the August-November period

is in excess of local demand; the balance (50 percent) is exported to Durban
 
and other RSA markets. Potatfes are Swaziland's biggest vegetable 
export by
 
volume.
 

(a) Nucleus farm
 

Potatoes are an important winter vegetable 
crop
in the lowveld and are well-adapted. Production 
on the nucleus farm would

provide the opportunity to demonstrate improved production and management

practices to the smallholders. Yields can 
be increased substantially under
 
irrigation. Larger production would also create 
employment opportunities for
 
smallholdcrs and it fits well in the crop rotation.
 

(b) Smallholdcrs
 

Some farmers are already familiar with the
production of potatoes and 
it can be grown easily in the project area with
 
guidance and advice from the nucleus farm. 
 Part of the smallholder production
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would be used by the farmers and the surplus could be sold 
for cash.
Smallholders 
can indeed generate higher incomes due the
to higher yields

obtainable under irrigation.
 

(4) 	 Tomatoes
 

Tomatoes are well-adaptcd 
to the lowvcld region and
can be grown under irrigation during the winter period. 
 They 	are also one of
the most profitable crops. 
 in 1982 
tomatoes accounted for almost one-third of
all vegetables produced in Swaziland. It is popular and has good export access
 
to the RSA markets.
 

(a) 	 Nucleus farm
 

Tomatoes are well-adapted to the 
project
and yields will be substantially highcr under irrigation. 	
area
 

Output can be sold
in the 'u ;ILstic 
 as well as the RSA markets. 
 Yields can be increased
substantially under 
irrigation and tomatoes fields 
on the nucleus farm can be
used 	 for demonstration 
 purposes to improve 
 production practices 
 on
small1hulders' 
 farms. 
 Tomatoes are labour-intensive
a 	 crop and create
 
meaningful employment.
 

(b) 	 Smallholders
 

Farmers are
production and they 	
already familiar with tomato
can improve crop yields and quality 
by incorporating
improved production techniques learned from the nucleus farm. As 
well, farmers
 can improve their diets and earn extra income by selling the surplus. Tomatoes
provide an efficient use of labour during the winter months, as 
well 	as higher
farmer incomes due 
to increased yields under irrigation.
 

(5) 	 Cabbage
 

Cabbage is well-liked by the population and
thriving domestic market. 	 it has
It is a suitable winter crop 
in the lowvveld with
very 	high yields when grown under irrigation. 
 The reasons cited for selecting
potatoes and 
 tomatoes 
 in the cropping patterns for the nucleus and
smallholders' farms apply equally to cabbage.
 

(6) 	 Fruit-tree crops
 

Fruit-tree crops specialty
are crops and for optimum
production they require specialized 
technical and managerial knowledge. They
are both capital- and labour-intensive and 
require a heavy initial 
capital
expenditure. 
 Labour costs may amount to 
a third of the total field production
costs. Most fruit trees 
are exacting their
in demand in relation to soil
characteristics, 
water use, fertilizer application and the control of insect
pests and diseases. leal fruit-tree soils arc 
deep 	and well-drained, with
good 	 water-holding capacities. 
 Shallower soils with hard pans 
 causing
infiltration 
and drainage problems should be avoided 
or would need special
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management 
practices such as 
 shortened irrigation
irrigation cycles, cycles, changes in
changes in irrigation systems and the installation of subsurface drainage,
 

To establish 
a reliable 

fruit-trees, leaf and 

and profitable fertilization programme
soil analyses are extremely for
 
important 	 important. is also
to maintain accurate 	 It


orchard 
records
previous fertilization details, 	
in terms of production,


fruit size and 
results of past leaf and soil
analyses. 
 A good fertilization programme should take into account nitrogen,phosphorus, potassium, calcium, magnesium and micro element requirements. 

(a) 	 Citrus
 

Swaziland's 
first 	citrus planting was in the
early 	1950's. %:st of the current citrus plantations are grown
under 	;rrigaticn in the lowveld. as estate crops
Production 

some is processed for 	

is mostly exported overseas, but
local 	markets. 
 It is 
also 	consumed
Citrus production requires 	 as fresh fruit.
a high level of management expertise.
problem affecting this crop 	 The primary
is the occurrence 
of root 
and other diseases and
insect pests requiring high levels of disease and insect pest control measures
and efficient water use techniques.
 

(b) 	 £ango
 

tropical fruit-tree crops, 
One of the most important tropical and submango is well-adapted 
to the lowveld. It is,
however, extremely sensitive to climatic conditions. It is
crop. 	 a high value export
Significant progress has been made in developing varieties suitable for
the southern African production 
conditions. 
The harvesting period 
lasts 	only
six to eight weeks.
 

(c) 	 Avocado
 

Although
requirements, 	 very sensitive 
 to 	 climatic
it is considered to be a suitable crop for the lowveld. It also
is 
a high value export crop. In avocado production, the occurrence of root rot
disease (Phytophthora cinnomomi) is 
a major limiting factor. 
 A new 	technique
has been developed to address this important problem, and moisture stress must
be avoided. 
Supplementary irrigation i! essential for the crop. 
 Soils should
be deep, well-drained and free of root rot-causing organisms.
 

(d) 	 Papaya (Pawpaw)
 

Papaya is known to 
have 	originated 
in tropical
Central America and is widely adapted to the world's tropical and sub-tropical
regions. it 
is suitable 
for the lowveld 
 the
It does well when it is grown on deep, well-drained soils free
 

sub-tropical. 	 regioni as climate is almost
 
from 	root rot-causing organisms. It is 
a valuable export crop and its
market acceptability 	 overseas
is largely dependent upon fruit size, 
 uniformity 
and
colour.
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(e) 
 Nucleus farm and smallholders
 

The selection of fruit-tree crops is
the following considerations: based upon
 

0 All the fruit-tree selected for growing 
in the project area are

high value export crops 
 and would thus assure the
viability of economic
the project. They 
would contribute 
to Swaziland's

foreign exchange earnings would
and reduce the foreign trade
deficit. 
 As well, since .'waziland has trade preference in the EEC
market, it would be competitive with other exporting countries;
 

0 
 All the selected 
tree crops are well-adapted to 
the lowveld region

and they could provide impetus further
to development of
projects in 
other suitable areas of the 

such
 
country. Farmer-settlers
and others 
would benefit from the nucleus farm in the production
and management 
of these trees 
on their farms. Fruit trees
create conditions for a more profitable use 

also
 
of irrigation water in
terms of returns per unit of irrigation water used. As well, 
there
is a better distribution 
and use of labour throughout the year as
the harvesting period varies for the different tree species; 
and
 

o Tree also
crops improve the health of the 
people and diet
 
nutritional quality. If production is substantial, agro-industries
might be established in 
future for processing. 
Such activities in
turn will 
create additional 
employment opportunities and 
higher

incomes.
 

C. Crop rotations
 

Crop 
 rotation is a long-established tradition
culture. in crop
The primary objectives are 
to maintain and/or enhance soil fertility
and productivity, 
 create crop and product diversification, 
 ensure efficient
use of soil moisture, 
plant nutrients and labour and control soil and plantborne disease. It also aids in combating soil and water erosion. Usually, crop
rotation increases total farm income.
 

The suggested crop rotation for the recommended summer and winter annual
crops are spelled out in detail in Annex 1. 
Since some
estate 470 ha of the nucleus
are devoted 
to tree crops, rotations are 
really relevant to only 
a
small share of the total. Maize follows cotton as 
summer crops, with cabbage,
potato and tomato following one another in the winter. Similar rotations apply
to smallholers, but a lower share of land is devoted to' field cropping.
 

It is important to emphasise that 
the suggested cropping pattern
based upon current is
economic and marketing considerations;

regarded as essentially indicative. 

it thus should be
 
It is quite likely that both the economic
and marketing factors might be different by 
the time
in the project is initiated
a few years' time. This would necessitate a change in the cropping pattern
to suit the prevailing conditions.
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Also if the first IDU of the 
project is successfully implemented 
on
schedule, attcntion should then be given to reviewing the cropping pattern for
possible modification and/or alteration in subsequent IDUs.
 

The nucleus farm and smallholders crop budgets and basic crop production

economics data are presented in Annex 1.
 

d. Production areas and yields 
on the project
 

(1) Crop areas
 

Agricultural production is 
programme. Crop selection for production 
the core of the irrigation
 

on both the nucleus farm and the
smallholder area was based on a variety of factors in 
terms of their overall
suitability for the project, 
 their adaptation to 
the soils and climate of the
 area 
and the social and economic factors considered important for project

viability.
 

Perennial crops--citrus, mango, 
 avocado and papaya--are the important

crops as they occupy approximately two-thirds of the nucleus farm 
total area.
The economic viability of the project hinges 
on 
these crops as they arc the
highest income generators on a sustained basis. 
 Annual crops included in the
cropping pattern arc 
maize, cotton, cabbages, tomatoes and potatoes. Of these,
maize and cotton are the summer annuals while cabbage, tomatoes and potatoes
are winter crops. Maize is Swaziland's most important food crop while cotton
is the most important cash crop on SNL. 
 Cabbages, 
 tomatoes and potatoes are
important vegetables grown in the country and have ready 
domestic and RSA
markets. 
 Some of the country's farmers arc already familiar with these crops.
The planted areas on an individual crop basis 
arc shown in Table 11-13.
 

(2) Crop yields
 

Anticipated crop yields on 
 the nucleus and
smallholders farms 
are shown in Table 11-14. On the nucleus f.rm, during the
first IDU, production would reach its peak during the 9th year of the project,

while production on the smallholders' area 
would peak in P7 11. Anticipated

cropping intensity is nearly on
200 percent the nucleus farm and some 175 for

smallholders. 
As the yield figures indicate, it is assumed that the yields of
the perennial crops will be the 
same 
under the nucleus and the smallholders'

conditions. By and large, management and production practices will be the same
in both cases. 
It is expected that the smallholders' practices will be closely

monitored by the staff of tLe nuclcus farm, however.
 

In the case of annual summer 
and vegetable crops, the smallholdcrs arc
assumed to be much more independent in adopting modern 
farm production
techniques. 
 Thus it is assumed that smallholder per hectare yi2lds for annual
 
crops would be lower than those obtained on 
the nucleus farm. However, it is
essential to point out 
that efforts should be mounted to raise the annual crop
yields from the smallholders farm to 
the yield levels of the nucleus farm. A
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-13: Areas Planted to 
Crops on Nucleus and Smallholder Farms
 

Crop Nucleus Farm 
 Smallholders
 
Summer Winter 
 Summer Winter
 

(ha) 
 (ha)
 

Maize 
 60 
 -- 100 --

Cotton 
 60 --
 100 --


Cabbage -- 40 
 -- 50
 

Tomatoes 
 -- 40 -- 50 

Potatoes 
 -- 40 -- 100 

All Year Round 
 All Year Round
 

Mango 
 100 
 50
 

Citrus 
 150 
 50
 

Avocado 
 i00 
 50
 

Papaya i00 
 50
 

Source: Dcvres Staff Estimates, August 1985.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-14: Anticipated Crop Yields on the Nucleus and Smallholder Farms
 

Crop 


Mango 


Citrus 


Avocado 


Papaya 


M4aize 


Cotton 


Cabbage 


Tomatoes 


Potatoes 


Nucleus Farm 

(t/ha) 


9 


25 


40 


25 


7 


2.5 


55 


30 


35 


Source: Devres Staff Estimates, August 1985
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Smallholders'
 
Area (t/ha)
 

9
 

25
 

40
 

25
 

3.5
 

3.5
 

40
 

20
 

28
 



SWAZILAND: ECONOMIC STUDY 
ADDITIONAL OF POSSIBLE 

WATER ON TE KOMATI 
USES OF 

Table RIVERII-15: 
 Smallholder 

Farm Budgets, PY 4  10, First 
IDU Development
 

CROP 


Year 4
Est. 
 Est.

(flha) Total(ElT) Direct Total(E) Return GrossYield Price Marqin Tearl Total
Costlha Gress
Total Toa Direct
Cost Cot(E) Return 
 E-
Tusaer (E) (E) arozn


Ma: E Total
arealha)
3.5 (E)

313 

1422 
area (hal(E
Cctt -- 820 870 area ha E)

25.0
. 400 35354()50 5.02175 
E
 

0. 25.0 27 4100
'-4 73 5638~'- 50 07..O -0 71H. 0vocado 3553 547
.0 442 44?340.0 6
 
17
Citrus o 4668
25.0 
 271 
 3804


Winter
Subtotal Sutler
u0.0 

5. 
 7n
57300 88L8388 18

l1o18
100.0 
 114600 
 136775
Cabbage 22175

40.0 
 100 
 3266
Tcaatoes 12.5 
 40825
20.0 50000
7 9115
Potatoes 489k 25.0 81650
28.0 200 4520 

12.5 61200 86750 1oO0 18350
25550
25.0 113000 25.0 122400140000 ,7550.0 27000 51100
50.0215025 226000276750 26000 5400061725 

100.0
TOTAL IDUI 
 42050100.0 
 272325 
 345138 4
72813 
 100
200.0 0,0
544650 :

69027 
 14525
 

Source: 
 Devres Staff Estimates, 

August 1985
 



SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON 
THE KOMATI RIVER
 

rable 11-15: SmalIholder Farm Budgets, PY 4 
- 10, First IDU Development (Continued)
 

SKALLHa.OR FARBCROPIUDEEIS
 

iuro!FOE I8 

Year6


LitF Lit. Year 7
Total Total Gross Year aTotal Total Gross Year 9Gross Total Total
Est. Es t . Di r e c t Re t u rr Total Tote1 ro
MWh, 1E/T) 1E) areafha) r ntrgin rtttl 


CROP Yield Price Cost/ha Tottal (E Re t u r n Ar g i n Cost E) t un L I Total cost R ItToral 1E) (El Total Tot Gross(E1
Colt Total
Suzaer Cost otl cl 1El 
Maize 3.5 313 170 arealba) 1E) 

(E) 

75.0 65250 B2163 16913 Artj(ha4 t(lCotton 100.0 87000 109550 22'50 arealhal (E)2.0 820 1422 75.0 (06650 123000 
75.0 65250 82163 16913 100.0 67000 Lralha) (L)
16350 100.0 109550 22550
Papji 25.0 142200 164000 21800 75.0 10.0 97000 109550 22550400 3553 12.5 44413 125000 80500 

106650 121000 16L50 00.0 142200 (6400025.0 SL25 2(800 100.0
13000 16117' 37.5 L523E 142200 164000 21800
372000 241763 
 50.0 177650 50000 
 322350 
 50.0 177650 500000 
322350
A9ocAdo 40.0 176 466 

12.5 56163 72225 
 !6OO3 25.0
Cirus 25.0 271 .804 11325 144450 !2125 37.5 
168480 216675
12.5 59350 88000 29o50 2.0 116700 176000 59300 48188
37.5 1705050 264000 8850
12.5 47550 84687.5 3711a 
 95100 169375 74275


Subtotal Susser 
23.0 

37.5 142650 254063111412.5 
(62.5 2(613 
 3A161 113850 
 225.0 318025 
 52350 205525
Cabbage 225.0 467200 825075 357075
40.0 I0 3266 37.5 122475 325.0 730975 (263373 332400 362.310000 27525 193031 1508288 61520Potatoes 50.0 163300 200000
20.0 00 36700 50.0 163300 2000. 36700 50.0 163300 200000 36700Potat1es 5.0 16330029.0 24400 200000260 4520 75.0 33900 420000 1.0 

347000 (02200 50.0 244800 347060 
6700 

810 (00 452000 560000 (00000 102200 50.0 244800 '47000 102200
100.0 452000 560060 105000 10,.0 
452700 560000 
(08000
SubtotalWinter 100.0 452000 560000 
109000
150.0 645075 830250 185175 200.0 860100 1107000 246900 
 200.0 
860100 1107000 2400u 
 200.0 86000 
(107000 246900
TOTAL10I 200.0 860100 1107000 246900
312.5 
861318 1160413 299025 
 425.0 1178125 1630550 452425 
 425.0 1327300 1932075 604775 
 525.0 1591075 2370375 
779300 
 562.5 1753138 2615281 862150
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SWAZILAND: 
 ECONOMIC STUDY OF POSSIBLE USES OF
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table. 11-16: 
 Nucleus Estate Farm Budget, PY 2  8, First IDU Development
 

CROP 

Suser 
Mtaize 
Cotton 

Papaya 

Est. Est. 
Yield Return 

(T/ha) (E/T) 
7 313 

2.5 80 

25 400 

Total 

area(hal 

Year I 

Cost/ha 

(El 

Total 

Direct 
Cost 

(E) 

Total 
Return 
(El 

Gross 
Margin 

(El Total 

areaihal 
60 
60 

Year 2 

Cost/ha 

(El 
1454 
IB6 

Total 

Direct 
Cost 

(El 
87240 
113160 

Total 
Return 
(El 

131460 
123000 

6ross 

Margin 
(E) 

44220 
9840 

Total 

area(ha) 
135 
(35 

Year 3 Total 

Direct 
Cost/ha Cost 

(El {[j 
1454 196290 
l8e8 254610 

Total 
Return 
(El 

295785 
276750 

Gross 
Margin 
(El 

99495 
72140 

Year 4 

Total Cost/ha 

areathal (El 
135 1454 
135 186 

Total 

Direct 
Cost 

(El 
196290 
254610 

Total 
Peturn 
(El 

295785 
276750 

Gross 
Margin 

1E) 

99495 
22140 

Mango 9 642 
Avocado 40 176 
Ci'us 25 271 

Subtotal Sulw-
120 200400 254460 54060 270 450900 572535 121635 270 450900 572535 121635 

Winter 

....To-tcEs .. 30 347 
Potatces 

Subtotal Winter 

35 200 
40414 
40 

437372 
5171 

174920 
26840 

220000; c 
280000 

450E0(6; 
73160 

90 

90 
4373 .93570495in-,220 
5171 465';, 63C000 

( -
164610 

t:: 
92 

1013075- . 
5171 465j 0 

02 
63000 

10" 
164610 

TOTAL (ID~ 
120 672080 916400 244320 27,) 151210 2n6190O 549720 270 1512180 26If900 54;721 
240 872480 ((70B60 298B0 540 1963080 2634475 671355 549 1963080 2624435 671355 

Source: 
 Devres Staff Estimates, August 1985
 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-16: Nucleus Estate Farm Budget, PY 2 - 8, First IDU Development (Continued) 

CROP Year 5 Total Total Gross Year 6 Total Total Gross Year 7 Total Total Gross Year 8 Total Total Gross 

Est. Est. Direct Return Margin Direct Return Margin Direct Retrn Margin Direct Return Margin 

Yield Return Tota! Cost!ha Cost (E) (E) Total Cost/ha Cost (El (El Total Cost/ha Cost I[) (El Total Cost/ha Cost (El (El 

(T/ha) IE/T) area(hal (El IE) area(hal (El (E) if)a}ff1 (E) areathal 'El (El 

Summer 
Mai:e 7 313 135 1454 196290 295785 99455 60 1454 87240 131460 44220 60 1454 87240 131465 44220 60 1454 67240 131460 44?20 
Cotton 2.5 820 135 1686 154610 276-50 22140 60 (886 117160 123000 9840 60 1886 113160 1210A0 9840 60 866 117160 123000 9840 

Papaya 25 400 33 3553 117:49 3N000 212751 66 3553 234498 660000 425507 100 3553 355,70 1000900 644700 100 3553 55-00 1000000 644700 

Mango 9 642 33 4493 148269 19(167442401 66 4493 21E58 381348 l8plO 
Avocado 40 176 33 4668 154044 23227]) 7B276 66 4668 308088 464640 156552 

Citrus 25 271 30 3804 114120 203250 89130 60 3804 228240 406500 (78260 

Subtotal Suimar 303 568149 9025:5 74386 186 4-49B8 914460 479562 316 972123 I890704 908571 412 1388564 2506948 1118382 

Winter 
Cabbage 55 100 40 4373 174K0 220000 45080 40 4373 174920 220000 45060 40 4373 174920 220NOt 4500 4 173 174920 220000 45080 

Tomatoes 30 347 40 7258 290320 41400 12608f 40 7258 290320 416400 126080 40 7236 290320 416400 '26080 40 7 5 290320 416400 1HE0 

Potatoes 35 200 40 5171 206840 280000 73160 40 5171 206840 280000 73160 40 5171 206840 2,A(,0ln73160 40 5171 206640 280000 71!60 

Subtotal Winter 120 672080 9!6401 244320 120 67200 916400 244320 120 672080 916400 244320 120 672080 916400 ,44"20 

:2;:L lO~l a:: !2z'K:? ':'.,81635 578706 306 11698. 1830860 722882 436 l6:4212 27971,4 (1526i1 5 . 2n&06i- :4:2:48 1Z02 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-17: 
Summary of Nucleus Farm and Smallholder Net Returns
 
from Base Project of 3,000 Ha 
(Three IDUs)
 

NUCLEUS FARMNITRErtkSSUMARY
 
(wage ofE 3.50/darl
 

CROPS 
 1 2 3 4 SS~uer 6 7 8 9 121 1t 
 4 I

N1 
 43800 91800 91800 159600 M800 
 176600 1*ot*0 17:000 17%iC0 17.iuo 1'o030Cottn i":o 17=00
I:.5 371:5 3712.5 64625 4000 1'jo

715007 1: 71500?0 710 71'00 11!30 71-00 71520pa;aya 
 226710 45;40 899970 1133550147>30 1477050 1470!0 14723501477053 1477050 147705347130 94,60 :37:'j -231:o 
'8:C00 457600 45!%00 457640 41700
Avo76 z537aO
883!0 1716700v5:23O 1:4410 !00950 500950 53395029000 500953 5007:62501178000
:47:500 147.00 1477.001472!00 
Subtotalsisser 


1806710J:60:3 
57300 1280925128925 451135 6062201!60730 47;324 JN0400 41564004150400415640041!6400
 

Minter
 
CtoSaq, 
 48200 108450 108450 120500 I23500 19800 lS000 19080 19:00 19:000 iP000 1I2300 19200Tooatoe$ 1 o060029:50 :93so0 359150 3:9150 587700 57700 

192500 
Potatoes 507700 587700 587700 50770071000 159750 159750 195250 195250 507720 58770 587700319500 31j500 319500 319500 31?500 319500 319500 319500 319500
 

Subtotal
6zntar .49800 562050 t62050 674900 
 67490011000081100000 1000001 0000 1100000
11000001!0000011000001100000 
TOTAL3 IOUS 3071)0 690975 090975 112003512811:0246070029067107906910
41777104890400525400 525640012564005256400
 

SMALLmOL:ER FARMNET007L0S 

CRS1 
 2 3 4 5 6 7 
 9 9 10 it 12 13 14 15Su1IerMilZe 
 6063 12125 24250 42438 
48500 6608
Cotton 72750 72750 72750 727!0 72750 72750
5250 10500 21000 36750 42000 57750 63000 
63000 
63000 6:000 63000 63000

Papaya
madno 
 8587! 1717M50
343500 6011:5 772875 9446:510305001023500 1030500130500Avocado 17875 35750 71'00 125125 160875 196625 214500 21450029125Citrus '82!0 114500 203875 262125 320375 349500349500
95,00 
 16813 73625 147250 257688 331313 404938 441750441750
 

Subtotal
Susar 
 11313 22625 131125 250918 517813 893188 12438751667063I720563 20818: 217"00021720i)0 
72300

bie 

225650Cabage
lAatoes 9375 1875035688 37500 65625 84175 103125 112500 11_900 112500 112590 :12500112500
71375 142750 249813 321108Potatoes 392,63 428250 4282,5042825025625 48250 428250 42825051250 102500 179375 230625 281075 207500 307500 307500 307500 107500 307500
 

Subtotal
Winter 
 70688 141375 282750 494813 6018 777563 848250 8482'0 848250 848250 848250 840250 
TOTAL3 lOUS 82000 164000 413875 745750 11540001670750
20921252515313
27688132916418!020250
58668T8OT1. 202025o0307100o90975 772975 1290035 160959 3206450 4060710 5577860 60285 74057:3 8)25213 8132838 027653 8276650 

a
 

a 
Maintained at this level in subsequent years
 

Source: 
 Devres Staff Estimates, August 1985
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well-planned, well-organized and well-executed extTnsion service will be able
 

to accomplish this goal at some time in the future.
 

(3) Total production levels and margins
 

Four summary tables are presented to depict cropping
 

build-up and margins on the first IDU; they are similar, though slightly
 

accelerated, on subsequent IDUs. Table 11-15 presents smallholder farm budgets
 

from when they start being settled (PY4) to maximum development (PY10). Table
 

11-16 does the same for the nucleus estate. Table 11-17 provides a summary of
 

project-levwl returns for the first 15 years on 3,000 ha of development.
 

returns stabilize at the 15 year level.
 

4. 	 Implementation and phasing
 

Implementation and phasing of the project is conditioned by the
 

following considerations:
 

0 	 A cropping pattern that includes orchards with their inherently 

long establishment periods; 

o 	 The availability of a small water allocation to "Swazi area" from
 

the existing run-of-river flows;
 

0 	 The decision, based on economic analysis, to pump di'ectly from 

the river as compared to the 56 km gravity canal option; 

0 	 A requirement to frame the project economic returns as favourably 

as possible as a means of justifying the large expenditure for the
 

dam; and
 

O 	 A need to expand food production to meet the needs of a rapidly
 

expanding population and to assist with a balance of payment
 

problem.
 

In combination, these factors suggest overlapping the dam construction
 
with the establishment of the first IDU as per the generalised schedule given
 

in Table 11-18.
 

The objective of this type of phasing is to arrive at full planting of
 

orchard areas at the time when full irrigation flows are available from the
 

dam. This requires the availability of small flows as required for nursery
 
operations and field irrigation of small transplanted trees. The information
 

presented in Table 11-8 above suggests that this water is available. From the
 

Table it can be concluded that with careful management, water is available for
 

An assessment of research available may be found in Devres, Inc.,
 

Agriculture Research Resource Assessment in the SADCC Countries. Volume
 

II. Country Report: Swaziland (Washington, D.C., November, 1984)
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Project

Year 


1. 


2. 


3. 


4. 


5. 


6. 


.7. 


8. 

9. 

Source: 


SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON TIHE KONIATI RIVER 

Table 11-18: 
 Project Establishment Phasing, First Three Irrigation Development Units
 

IDU No. 1 IDU No. 2 
 IDU No. 3 a 
Dam
 

and Canal 
 On Site Works Estate S.H 
 On Site Works Estate S.HI 
 On Site Works Estate S.H
 

Design
 

Construction 
 Nursery
 

Construction 
Water delivery Plant 
 25%
 

and
 
Construction 
 Civil Works Plant 25%
 

1/31 
Complete 
 Plant 25% Water delivery Plant 33 /%
 

and 

Plint 
 25% Site Works Plant 
 33 % 

3
 
Plant 331/3% Water delivery Plant 331 

3 

SiteandWorks Plant 331/3% 

Plant 331/3% 

Devres Staff Estimates, August 1985
 

0 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-19: 
 Estimated Nuclues and Smallholder Farms and Cumulative Planting
 
and Settlement for Three IDUs 

Estat6 Plantng (ha) 
 Smallholder Planting (ha)
Project Smallholders Settled (no)Cum

Year IDU Cum1 IDU 2 IDU 3 Total 
 IDU 1 IDU 2 IDEU 3 Total TD(I 1 IDIj 2 IDCu3 

Gum 
Total(ha) (ha
.a(ha) DJ3 Ttl Total 

(Number of families) 

2. 

3. 
 150 
 150 
 100 
 100 
 50 
 50 504. 150 300 100 0 50 50 50
 

5. 
 150 200 
 650 100 112 
 432
6. 50 66
150 200 
 1,000 100 113 
116 216
 

666 
 50 67 
 117 333
7. 
 200 
 200 1,400 
 115 112 934 
 68 66 
 134 467

8. 
 200 1,600 
 113 1,068 
 67 67 
 534
9. 
 200 1,800 
 115 1,200 
 66 
 66 600
 

Source: 
 Devres Staff Estimates, August 1985
 



use in establishing nurseries and for another field cropping during specific
months. This is, of 
course, contingent on receiving the right 
to use the
apportionment. As 
well, some water will no 
doubt become available while the
 
dam is under construction.
 

Table 11-19 demonstrates the cropping and related build up
smallholder and 
nucleus estate development. These are 
of
 

supplemented in 
more
detail in Annex 4 to 
this Volume II. Cropping patterns and yield build-up are
naturally related 
to these schedules. 
 Given the lead-times needed for thcrops 
to reach full yield, peak revenues are reached at PY 11, 
 15 and 19 for
 
the first three IDUs.
 

5. M,!arkets and marketing
 

a. Crop selection and market potential
 

A wide variety of prospective 
 crops had already been
examined and evaluated 
in a recent study commissioned by USAID. From this
list, nine were selected as suitable for cultivation in the lowveld project
area, 
 and having export and domestic market pozential--citrus, mango, papaya,

cotton, maize, cabbage, tomato and potato.
 

Those tree 
crops are currently 
in demand in oversease markets between
November and April, during the off-season in the Northern hemisphere. Cabbage,
tomatoes and potatoes 
have established markets 
in Swaziland and neighbouring
African countries. Maize 
is the most important ingredient in the African
national diet, 
 and a high priority item for import substitution. Cotton is 
in
increazing demand by the RSA cotton spinning and textile industry.
 

Cierseas export markets 
in which Komati project produce should be able
to generate significant foreign 
exchange earnings are identified in Western
Europe, 
 the Middle East and Japan. In Western Europe, particularly attractive
opportunities should exist in France, 
 the U.K., German Federal Republic and
Scandanavia. 
 The Middle East is Swaziland's most important 
customer for
citrus, and this provides a valuable bridgehead into the Gulf States. Japan is
already an important market for Swaziland 
grapefruit, and 
could become a
regular importer of papaya (Solo or Pepio varieties only) throughout the year,
and of mangoes and avocados during the off-season when high wholesale prices
could cover 
the costs :f air transpopt. 
Access to the Japan's market would be
subject to export produce satisfying the rigid plant production laws, 
 and the
availability 
of direct transport. 
 Since this presents no problem for
grapefruit exports, 
 the prospects 
for other produce would appear favourable.
 

Supply projections for fresh produce, prepared by IFAD in 1980, forecast
38,000 MT would be required by 1994, 
 when the Komati Irrigation Project's
first IDU is scheduled to commence 
its first year of vegetable harvest. Actual
supply in 1982 was 
 than half IFAD had forecast
less for that year. Corrected
projections from the 1982 
data base indicate a shortfall of 13,000 MT on
original estimates. Calculations by Ronco 
Consulting Corporation in 1983
pointed 
to a projected shortfall 
of 9,400 MT by 1990, requiring 670 ha
additional irrigated 
land, equating to 
926 ha by 1994 which conforms closely
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with the 1,100 ha of vegetables proposed by this project at full development
 

of three IDUs. In the absence of alternative irrigated land, the Project would
 

be well'placed to make good the projected shortfall.
 

The recent establishment of the National Agricultural Marketing Eoard
 

(NAM ) by the Government of Swaziland (Bill No. 5 of 1985) is a major step
 
towards producing a steady market for smallholders on SNL. The existence of
 

such an organisation, appropriately staffed and equipped, will be an
 
indispensable channel for the distribution of produce from the project area to
 
the national markets. Moreover, the construction of the proposed new wholesale
 
market at Mahlanya would provide ready access to the main markets of Matsapha
 
and Mbabane in the contract area.
 

Cabbage is selected for its important role in the na-tional diet, its 
profitability in Swaziland between January and July, and for its competitive 
advantage in the RSA market between August and September. Tomatoes, too, are 
able to trade in the domestic and RSA markets according to comparative price 
advantage and use. The proximity of the tomato canning plant at Malelanc
 
provides an outlet for up to 3,000 MT of the Roma variety when RSA supplies
 
cease during October and November. During this period, the Durban fresh
 
produce market is undersupplied from RSA sources, and up to 1,000 MT is
 
regularly sought by itinerant trucking companies. Potatoes have beon
 
Swaziland's principle vegetable export for many years. In 1982 2,000 MT, or 64
 
percent of potato production, was exported to RSA. During the period 1975 to
 
1981, RSA production consistently failed to satisfy market requirements. It is
 
estimated that RSA processors would have no difficulty in absorbing 2,000 MT
 
potatoes annually.
 

Exports of fresh vegetables to Europe, the Middle East and Japan are not
 
economic as these countries are fairly well supplied throughout the year and
 
market prices do not cover the cost of freight from Swaziland to the market
 
place.
 

The RDA programme is directed towards increasing maize production in
 
rainfed areas. USAID is concentrating on research and extension. IFAD is
 
expected to fund a credit/marketing project within the structure of the newly
 
established NAMB. Notwithstanding these programmes, actual and proposed, it is
 
estimated that maize imports of around 50,000 MT annually will continue for
 
several years. Each project IDU provides for an average of 200 ha under
 
irrigated maize cultivation throughout the life of the project with an annual
 
output of 700 MT valued at E215,000 per annum. Three IDUs would triple those
 
values.
 

The crops selected are limited to those for which a ready demand has
 
been identified. However, opportunities arc known to already exist or to be
 
rapidly developing for many other fruits and vegetables including green beans,
 
lychees, passion fruit (granadilla), guavas, macadamia nuts, green nuts,
 
groundnuts, oil seeds and pineapple. These items will be cultivated in the
 
project nursery to test their suitability for cultivation in the project area
 
and later to test market potential in the domestic and export markets.
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b. Domestic and export sales and sales margins
 

(1) Background
 

The market sales/margins analysis builds upwards and
 
outwards from the project farmgatc values used in the project's financial and
 
economic analysis. The analysis delineated market percentage shares 
for each
 
crop--domestic, RSA, and external. These, of course, varied for each crop and,

in some cases, between smallholder and nucleus estate. Market prices (E, R, $)

were multiplied by these net production to calculate revenues or net sales
 
(NS) and thence gross margins (GM) by suotracting farmgate values. Those
 
amounts to 
cover all marketing costs in-project. GM values are then expressed
 
as percentages of NS values.
 

(2) Selected findings
 

NS
The field crops have the lowest G:.'/ rations,

generally negative in the case of smallholders since a 30 percent share has
 
been assumed to be consumed on-farm. Exported tree crops, however, usually

have very high ratios, ranging from a low of 33 percent for citrus (shipped by

sea) up to 90-93 percent for avoca,o (shipped by sea)--ratios are slightly

lower if the produce is shipped by air, since transport costs per tonne are
 
higher.
 

A further set of assumptions was made to delineate foreign exchange

earnings. For smallholders, it was assumed 
that 70 percent of the tree crops

marketed in the Northern Hemisphere were sent by sea, and 30 percent by air.
 
It was then assumed that 1/3 (33.3 percent) was lost due to spoilage, waste,
 
etc. 
That dropped the $ figure to $7.5 million. The equivalent for the nucleus
 
estate on one 
IDU was $23.7 million, a total of some $31.2 million annually 
as
 
full development; 
 the base project of 3,000 ha would naturally triple that
 
figure in due course (nearing PY 28-30).
 

c. Transport and packaging
 

(1) Export by air cargo
 

Jan Smuts Airport, Johannesburg, is the main air cargo

port for South Africa with 
regular daily flights to the markets of Western
 
Europe. 
As a member of the SACU, Swaziland has access to this facility, Swazi
 
produce is shipped by road transport to Jan Smuts Airport, a distance of 450
 
km taking seven hours, 
 using South African Transport Service vehicles which
 
also handle similar produce from Nelspruit and the RSA lowveld. Costs are
 
E8.03/kg by SATS, and E7.08/kg by fruit growers; small loads 
are ElO.08/kg.
 

The commodity rate, as 
of July 1985, from Jan Smuts Airport to principal
Western Europe air terminals is RO.99/kg (April - September) and Rl.05/kg 
(October - November). 

Air cargo to the Gulf States is R6.05/kg at straight freight costs.
 
Commodity rates are not known but are normally around 25 percent 
= estimated
 
R1.50 (at 40 percent straight rate = R2.42).
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Air cargo to Tokyo is RlO.35/kg at straight rates and could be expected
 

to be a minimum R2.58 and a maximum R4.1/kg. H)wever, direct flights are not
 

these markets.

scheduled and would not provide a basis for on-going exports to 


of Johannesburg. Air Gambia

Air charter services do not operate out 


(Sweden) from Harare (Zimbabwe)
to Stockholm
operates a direct cargo service 

to the Gulf States. Trade
Air Gambia also has flights from Harare
at US$2/kg. 


Winds, a leading British air cargo operator, quoted El.04/kg in 1984 for
 

flights from Matsapha Airport using the extendcd runway to take
 
direct cargo 


Europe (lifting 25t of horticultural
 on a twice weekly service to
Boeing 707s 

on this matter.
produce per aircraft). A decision has yet to be 	taken 


Untii recently, wholesale prices in export markets, during the northern
 

were high enough to absorb air cargo costs from

hemisphere off-season period, 


sea freight 	 percent less
RSA to Europe. However, with cost: being around 88 


than air cargo, the prospect of increasing competition implies that products
 

may necd to make greater use of alternative
dependent upon air freight 

for example, currently traded


carriers to compete effectively. Avocados, are 


in Western Europe wholesale markets at $1.6/kg. Continuing pressure could
 

to a point where profitability will depend on containerized
erode margins 

the greater margins resulting from
shipments by sea transport. By contrast, 

project product is able to defend
that the Komati
sea transport will ensure 


To this end, recommended that
its position, at least on a price basis. it is 

Komati exporters should collaborate closely with RSA exporters to secure the 

most economic rates from the shipping conference lines. 

(2) Export by sea
 

Fruit and vegetable exporters consider Cape Town more
 

and faster than Durban and Maputo for perishable
suitable, more economical 


cargo destined for Europe.
 

to Cape
Fruit cargoes are sent by road transport from Swaziland direct 


Town at EO.16/kg. For large consignments, cool box containers are used as an
 

Cool boxes are fitted with a portable
alternative to normal containers. 


electric cooling unit which circulates cool air continuously through an
 

transferred to container vessels
elevated floor. Boxes (6m x 2.5m x 2.5m) arc 


and connected to the ship's cooling system. Containerized transport would be
 

essential for produce from the Komati project area.
 

The composition of costs between farmgate and arrival at export
 

to type of produce. The

destination arc complex and vary according each 


figures quoted in Volume III have been obtained 	from farmers, fruit exporters
 

a reliable calculation base as
in RSA, and shipping agents and may be taken as 


of July 1985.
 

Sea freight costs from Cape Town to Europe, including port handling,
 

and freight to European ports are as
documentation, wharfage, insurance 


follows:
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 Mangoes: EO.13/kg
 

O Avocados: EO.12/kg 

O Papaya: EO.12/kg 

(3) Packaging for export
 

Swaziland is fortunate to have its own paper pulp
 
industry and cardboard cartons for two-colour printing. Four and five kilogram
 
fruit boxes at EO.50 per unit arc available at 18 percent below Kenya prices.
 
However, competitors' prices from RSA should also be sought in view of
 
economies of scale through over-run of similar containers. Vegetable boxes of
 
three and five kilograms arc, EO.25 and E0.45 respectively.
 

d. Recommendations
 

The basic recommendation must be to begin work with all
 
deliberate speed on the institutional structure required for the marketing
 
process in this irrigation project. Annex 2 to Volume II contains numerous
 
recommendations as to initial staffing, training, and relationships to th- new
 
NA14B. The Terms of Reference for the next (design stage) study recommend
 
strongly that an equivalent study to Volume III of this study be conducted
 
when the full feasibility study is underway. It should begin 12-15 months
 
before that final analysis is completed so as to provide the required inputs.
 

B. Project Organisation and Management
 

1. General introduction
 

Any discrete project needs an institutional home, a nest in which
 
to sit. That nest provides the institutional framework by which the project
 
survives. Technical, financial, administrative, servicing, marketing and other
 
umbilical cords provide inputs, accept outputs, and otherwise sustain the
 
project's life. Thus a description of management structure and process within
 
the project must be accompanied by an estimation of those structures and
 
processes without, or outside of, the project.
 

Failure to provide a suitable decision-making process brings
 
agricultural development projects by the score, to their knees. There are
 
numerous reasons for this. Among the more common, singly or in combination,
 
are:
 

Failure to divorce the project from the typical governmental and
 
bureaucratic systems which are not made for commercial/financial
 
management decisions regarding financial viability; many of the
 
new people on such projects can be transfers from government and
 
naturally bring that mental set with them;
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0 Failure to come to grips with the "people" aspects of such 

projects. Not accomodating properly to peoples' felt needs has 

ruined far more projects than faulty agronomy or water 

festering resettlementdistribution. Examples might include 


issues; non-accomodation for livestock; and tenure and
 

farmer representation in management
jurisdiction system; small 

and, in some areas, representation in
decisions affecting them; 


management by local traditional authorities;
 

0 Failure to provide continuous up-grading of services to improve 

efficiencies;
 

Relatively, failure to provide dynamic marketing services and all
 

that attends such failures; and
 
0 


0 Failure to stay on top of engineering and agronomic issues which, 

progressively, can affect yields and production, e.g. vesting of
 

pests and diseases in soils, and matters of soil fertility such as
 

drainage and salinization.
 

a matter of common sense, then, the Komati Irrigation Project's
As 

as or at
management structure and processes should be devised so to negate 


least minimize these known illnesses and sicknesses. Bad management means
 

in poorer nations such as Swaziland, are
other resources, cumulatively scarce 


also wasted e.g. land and water. That being said, it is of course a bit unreal
 

think out set of processes for an organization
attempting to a structure and 


which, at the earliest, will not be in operation for 8-12 years!
 

A general overview of water management organization in Swaziland was
 

Chapter 7); there is no
provided in the Tate and Lyle report (Main Report, 


need to repeat that here in all detail. They discussed the rather limited
 

with respect to overall and
institutional capability at the national level 

absence of organized research. They
multi- basin water management, and the 

made the point, ascribed to fully here, that the absence of experience with 

3,000 - 5,000 ha projects such as this, especially including smallholders, 

means, per se, the lack of precedents on which to rely for the design of 

specific projects, of basin-level plans, and of national-level water plans.
 

They also emphasised that projects which would be considered highly modest in
 

scoope and claim on national resources in many other nations nonetheless loom
 

very large relative to Swaziland's resources.
 

the matter of the management
Subsequent discussion will, first, to~lch on 


system and organization above the project. The problem of an inadequate "nest"
 

of' the lack of appropriate financial, administrative,
because 


into which a given project 

"failure to" matters. It is 
may sit can 
important to 

be added to 
point c<ut, 

the 
with 

earlier list of 
emphasis, that 

technical and 

other "umbilical cords" a project can fail quite miserably, regardless of how
 

well it is designed internally.
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Section 3 then provides more details on those internal project workings
 

and investigates the primary management functions and their relationships to
 

one another. There are any number of "ifs", "maybe's" and "buts" given all the
 

unknowable at this point in time so that detail beyond that provided is not
 

considered realistic.
 

A project authority must perform a range of distinct functions. Though
 
intimately related in a sequence of events over a cropping and calendar year,
 

and ove- longer periods of time for some functions, each distinct operational
 

area can be discussed in its own right. These include:

o 	 Land management for the overall project;
 

O 	 Development and maintenance of water supply and distribution 

systems:
 

0 	 Installation and maintenance of all other structures and civil 
works; 

0 	 Establishment, operation and maintenance of all rolling stock, 

machinery and equipment;
 

o 	 Continuous development of agricultural production systems and
 
pursuit and maintenance of optimal yields over time;
 

o 	 Establishment, operation and ongoing maintenance of on-projects,
 

transport, handling, storing, packing, etc. services;
 

O 	 Initial and continuous screening of smallholder candidates, their 

establishment on their plots, and the ensuring of their adherance
 
to settlement contractual obligations, e.g. yields to not drop
 
below certain levels;
 

0 	 Continuous provision of services to the nucleus estate and
 

smallholders:
 

- extension, including crop and watu, use;
 
- machinery services;
 

- credit services;
 

- input supply;
 
- marketing services;
 

- transportation services off-project; and
 

0 	 Continuous effort to ensure payments for water, services, etc so
 

that the project's financial base remains sound; necessary to work
 
off heavy investment in water delivery systems.
 

Section 4 presents a further dimension. The management organization and
 
progress may require modification and enlargement over time as the second,
 

then the third IDUs are put in place--there may be thresholds at which points
 
new management elements will be required, certainly if the project moves up to
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five IDUs (63 MCM). Section 5 reiterates a number of elements which must
 

receive continuing management attention if the Komati Irrigation Project is to
 

maintain is financial and economic buoyancy over time.
 

2. Possible management systems above the Komati Irrigation Project
 

This section's purpose is to suggest in an highly skeletal fashion
 
a possible management structure for planning and running the Komati Basin
 
system. Figure 11-6 shows the proposed organisational structure for a Komati
 
Basin Authority. As indicated in numerous connections elsewhere in this pre
feasibility analysis, a new-born baby dies when it is thrown out in the bush;
 
it needs connecting system.
 

If not at the prescnt time, then in due course the entire Komati River 
Basin must ccme under one integrateo operating and planning management. It 
could become the rrototypc for other larger basins which concern both 
Swaziland and one or more other countries. In the Komati case the RSA are 
dominant in water use. They therefc e will want a strong hand in planning 
overall Basin use and in operating Maguga and any future reservoirs--there 
could be a good number. 

The governing Board of such an authority would no doubt need joint
 
Chairman from both nations (possibly Mocambique in due course), or alternating
 
Chairman. TheF.e would be responsible to both governments, possibly through
 
JPTC.
 

The more technical wing of the Board would be composed of relevant
 
professionals from both nations, including those who administer Maguga and any
 
other dams. Agricultural officials are necessary since there can be a tendency
 
for such Boards to be water distribution systems rather than systems
 
responding to the needs and demands of cultivators and of other users. The
 
other half of the Board should comprise representatives of the main pub-ic and
 
private uders in the several countries. In the Komati case, these would be
 
mainly from the RSA. To assist the executive chairman with the overall Basin
 
planning task, a small group of technical experts and resource planning
 
experts could be assembled. Budget could also be provided for consultants as
 
as needed.
 

3. Management at the IDU level
 

a. Introduction
 

An irrigation project such as the one proposed requires
 
management skills of particular kinds. The first requirement is to recognize
 
that the project will have cost the GOS a great deal of money; rapid cosi
 
recovery and financial viability as quickly as possible are mandatory.
 

As will be shown in Section II.C. below, the project's financial
 

structure has been designed to permit liquidity and viability with all
 
deliberate speed.
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Secondly must be the continuous application of skills to the harmonization of
 
smallholder production with production and other processes on the nucleus
 
estate. While it is recognise'd that the nucleus estate itself probably will
 
become more viable more quickly, a failure to service smallholders properly,
 
raising their production and incomes quickly, will cause a continuing drag on
 
overall project viability. It will also provide serious disincentives if
 
smallholder income is not realised with all delibcrate speed.
 

b. Senior management
 

(1) General Manager
 

The first requirement is an operationally experienced
 
general manager (G.1.) He should have basi.c training in agricultural
 
pr'oduction and experience in business. Depending upon circumstances and timing
 
F cral other senior management devices may be cmployed. As shown at Figure 
1 -7, the project requires links of a very definite variety to higher
 
government levels, a Basin Authority, or whatever (discussed in more detail at
 
Section 2 above).
 

(2) Management Committee
 

As well, however, it is useful to conceptualize some
 
form of Management Committee (MC). Its role is to provide policy and
 
proceedural direction to the GM, and guidance respecting project development
 
matters and their timing. Representation could be, for example:
 

Chairman: Director of Agriculture
 

Members: Representatives of/from
 
-Ministry of NRLUE and JPTC
 
-Managing agents/consultant contractors
 
-Chiefs/headmen of the area; elected or
 
appointed officials/representatives
 

-Project smallholders
 
-Project permanent workers
 
-Possibly a Basin Development Board
 

Clearly which government agency provides the Chairman is a policy
 
decision. It must be recognized, however, that this is an agricultural
 
project, not a water supply project, not a land project, not a power project,
 
or whatever--its justification is agricultural; its objectives are those for
 
the agricultural sector; its impacts arc economic and social. It could be,
 
however, that such an MC would be more appropri2te at the "full" project
 
level--three or four IDUs and is therefore mentioned again at Section 4 below.
 

(3) Senior Managers
 

Senior management then also includes four others, an
 
office manager, and superintendents of field operations, of mechanical
 
operations and of crop processing. The office manager would generally deputize
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for the GM. Under his jurisdiction would be all accounting staff, and the
 

warehouse and its records. The warehouse, in turn, would not only support the
 

nucleus estate with its requirements, but would also carry the inputs needed
 

by the project's smallholders. Thus, there are links between the credit
 

officer, the extension officers, and, as appropriate, the marketing officer.
 

The extefizion officer, working almost exclusively with the smailholder, could
 

be directly under the GM if desired. There are arguments for keeping them
 
well.
administratively associated with the credit and marketing officers as 


The credit officer would be responsible for the entire credit fabric for
 

the project's smallholders. This includes, most importantly, credit for input
 

supply. It could encompass, however, marketing credit, including transport
 

credit. The crop processing operation and the marketing officer (or marketing
 

unit) would often be involved in this process, depending on the crop. The
 

marketing officer would be responsible for selling the project's output. He
 

would be experienced in international marketing, would be connected to
 

brokers, shippers and wholesalers in the relevant overseas markets (tree
 

crops), and would work closely with the crop prccessing operations to ensure
 

that market requirements (size, quality, packing, etc.) were being met. There
 

are sarong arguments for the marketing function to be contracted to a private
 

firm.
 

The field superintenc'ent would be responsible for all production
 

operations on the estate including cultivation, irrigation, fertilization and
 

the nursery. He and his foremen would also work with the extension officers
 

in providing production advice to smallholders. His foremen would specialize
 

in both crop cultivation and irrigation. He would also make basic decisions
 

regarding advice on varieties, weed control, pest management and the like.
 

The irrigation staff functions under the field superintendent. Two
 

irrigation foremen share the responsibility of supervising, 1) permanent
 

skilled labourers; 2) 30 permanent unskilled labourers; and 3) temporary field
 

labourers ranging from none required in the winter to 45-75 required in the
 

summer. The skilled labourer is assigned the responsibility for adjusting
 

values of properly pressurized laterals and follows established irrigation
 

times. The unskilled labour works basically in gangs of six involved in pipe
 

moving. The staff is adequate to maintain a seven-day interval in the summer
 

and 21-day interval in the winter.
 

A computerized climatological approach to water scheduling is
 

recommended. To accomplish this, a series of four to six rai.n gauges should be
 

installed as well as a Class A evaporation pan at the office. Using available
 

computer programmes and field records for each crop, a weekly moisture status
 

1 An effort was made to delineate more specifically just how the credit
 

system would work on this project. Questions such as "Would the SDSB
 

open a credit office on the project?" etc. were discussed but there was
 

insufficienz time to devise answers. It is not critical this far in
 

advance in any case.
 

2 Annex 2 details these marketing possibilities; it is entitled
 

"Organization of Marketing Operations."
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report can be developed. The irrigation staff would use the report as a basis
 

for scheduling irrigation rounds and demands from the reservoir up to a week
 

in advance. The harvesting faorman would also use the moisture status to gauge
 

crop ripening.
 

The mechanical supervisor would probably have at least three more
 

specialized foreman: auto, electrical and maintenancc. They would be
 
responsible, literally, for "keeping the place going." The project's pumps in
 
particul-r would need regular attention and the serious and ongoing problem
 
of maintaining machinery and equipment, and structures, are well recognized.
 
The crop processing superintendent would have supervisory help for both
 
harvesting, per se, and for processing. This latter would include any grading,
 
sorting, bagging, binding, sacking, cleaning, baling, etc, needed for off
project sales. This supcrintendent would also maintain computerized crop yield
 
and water consumption records; among many other things these data will assist
 
with adjusting water charges.
 

(4) Permanent labour
 

It is envisioned that abcut 130 permanent labourers
 
arc needed for each IDU of 1,000 ha. Of these, some 30 would be skilled and
 
100 unskilled. The former require formal or on-the-job training. They are
 
considered as senior employees, would be provided appropriate housing, and
 
would be responsible for the safe operation of machinery and equipment. Job
 
titles would include drivers, mechanics, plumbers, electricians, secretary,
 
etc. The unskilled would work directly under a skilled worker or a foreman. In
 
general they would not handle equipment, but would attend to hand harvesting,
 
hand cultivation and irrigation pipe moving. Their presence precludes the aecd
 
for temporary labour in the winter months. They would be not provided housing.
 
Seasonal/temporary labour requirements arc examined in Section below.
 

c. Smallholder organisation
 

A recent study by IFAD examining credit needs of
 
smallholders on smal] irrigation projects proposed that such farmers form
 
Farmers Associations. These could eventually become cooperative societies.
 
Since there were no nucleus estates in those projects, nor management
 
committees on which smallholdcrs could be represented, it is not known if
 
these Farmers' Association, for each IDU probably, would be germane. There is
 
no reason why they should not be formed to represent smallholders interests.
 
The Tate and Lyle Big Bend Project recommended a smallholder body which would
 
service farmers in place of nucleus estate doing some inputs, etc. This s
 
also an option which could be considered at the time the project goes ahead.
 

In the Terms of Reference 
for the design stage of this project we arc
 
recommending that a way be found to "fool-proof" the project from the
 
all too common problem of deficient maintenance and repair (Vol. I.,
 
Annex 3)
 

IFAD, Swaziland Smallholder Credit and Marketing Project: Appraisal
 

3 4 3 5
 Report (Rome, September, 1982), pp. - .
 

Tate and Lyle, op.cit., pp.104-111.
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4. Management structures as IDUs increase in number over time
 

The discussion above concerns one 1,000 ha IDU. While the
 

with one IDU, it does not stay at that
irrigation project naturally begins 


level. Rather, every three-five years a further IDU of 1,000 ha is added. Each
 

has a similar structure. By the time a third IDU is in place (3,000 ha, the
 

well be that some management
base project using 40 NCM) it would very 


integrating or coordinating device or structure is required. This need would
 

In addition, the
be even more apparent were the project to expand to 5,000 ia. 


scale of work might very well justify the employment of specialists servicing
 

all IDUs.
 

An overall Project Director may then be required, with a small
 

IDUs. Probably the first specialist could be an
specialized staff serving all 


in and constant yield
agronomist skilled variety work, pest and diseases; 


addition could be an
improvement would be his specialty. The second 


would concentrate on improving water distribution
agricultural engineer who 


and drainage efficiencies. And thirdly, a more specialized marketing expert
 

might be needed. As discussed at Section 3 (b) 2 above, a ianagemunt
 

all IDU's through the overall Project
Committee could be struck which advised 


Director.
 

5. Other management elements for consideration
 

It is important that core management requirements are sustained
 

with respect to crop schedules,
over time. Discipline must be ongoing 


marketing contracts, and the like. Bureaucratic "creep" must continue tc be
 

avoided at all costs. Incomes of smallholders must continue to be enhanced,
 

to must 	 these require deliberate
and services them steadily improve. All of 


and sustained managemcnt efforts.
 

As well, 	 every opportunity must be examined to promote investment in
 

on the project. As markets are better understood, and as
agro-industries 


production volumes increase, certain types of processing/treating become more
 

viable e.g. vegetable freezing, juice and pulp production; legume packaging; a
 

maize mill; a small abattoir; a dairy; etc. These can add appreciably to
 

project net income. Consultants/agents can generally run such projects on a
 

business/profit basis.
 

even at 3,000
Certainly, at a project scale of 5,000 ha, but possibly 


ha, a Research and Developmcnt Section or unit could become an important part
 

o. the project (perhaps under a Project Director, as discussed above). This
 

would concentrate on testing crops and products for quality, taste, etc, and
 

on testing for new processing/treatment techniques.
 

Accounts must continue to be maintained in the most vigorous fashion,
 

statements
and be continuously up-to-date. Computerized monthly to
 

smallholders are desirable, as at Vuvulane.
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Finally, management 
must pursue cost-cutting at every opportunity,
 
especially in those areas of major costs 
e.g. watcr/electricity and equipment
 
operation. Particular gains can 
be made in the efficiencies of servicing
 
smallholders.
 

C. Financial and Economic Analysis
 

The basic cost and returns data for the development of the 3,000 ha and
 
5,000 ha irrigation projects are summarized in Table 11-20 and Table 11-21
 
respectively. Both project sizes demonstrate relatively high rates of return
 
when the costs of constructing Maguga Dam are excluded--the economic internal
 
rate of return (EIRR) being over 10 
percent and the financial rate of return
 
(FIRR) over 8.5 percent in each case. Exclusive of the dam costs, the rates of
 
return differ more significantly with the 5,000-ha model exhibiting the more
 
favourable EIRR of 5.74 percent and an FIRR of 4.32 percent as 
compared with
 
the EIRR of 3.87 percent and 
the FIRR of 2.68 percent of the 3,000-ha.
 

1. Project costs
 

a. Capital costs
 

Estimated annual capital costs for the construction of
 
the three IDUs proposed as the base project for initial establishment in the
 
Komati Basin are summarised in Table 11-20. 
 The Maguga Dam construction costs
 
are not included as they had already been determined by another study at the
 
time this analysis was undertaken. The latest available data on dam
 
construction costs were obtained 
from the engineering consulting firm of
 
Olivier, et.al. and have been incorporated into the economic and financial
 
analysis of the current study.
 

The capital cost data p.'ovided in Table 11-20 include all irrigation
 
costs, 
 in-field equipment, offices, shops, warehouses, crop-processing
 
facilities and housing for the nucleus farm management personnel and for farm
 
workers. Costs of primary arid gravel road construction and the installation of
 
public utilities have also been included. For analytic purposes all costs 
were
 
assumed to be the government's responsibility although, in practice, some of
 
them ould be provided by the end users or recovered from them through user
 
charges. 
 Housing costs, for example, could be recovered through appropriately
 
established charges. This type of cost recovery has not been built in 
to the
 
analysis, however.
 

The total capital cost of three IDUs (exclusive of the Dam) is estimated
 
at E31.5 million inclusive of 20 percent allowance for design, supervision and
 
physical contingencies. The cost of initial field equipment pruchascs are also
 
included as a share of capital costs. Incorporating E40 million as Swaziland's
 
proposed share in the Maguga Dam construction into the capital costs of the
 
irrigation project would raise total cost to E71.5 million for three IDUs and
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-20: Summary Statistics: Base Project (Three IDUs)
 

(Consuming 40 MCM)
 

Net Irrigated Area
 

Nucleus Estatc 


Smallholders 


Total 


Investment Costs
 

Total (including dam) 


Of which
 

(Irrigation Development) 


(Housing and Utilities) 


Operating Costs
 

Fixed Costs 

Direct Operating Costs 


Total 


Gross Value Added
 

Total Crop Revenues 

Of which
 

(Smallholder Revenues) 

(Foreign Exchange) 


Annual Agricultural Production
 

Field Crops 


Maize 

Cotton 

Tomatoes 

Potatoes 

Cabbage 


Fruit Crops
 

Mangoes 

Papayas 

Avocadoes 

Citrus 


1,800 ha
 

1,200 ha
 

3,000 ha
 

E71.50 million
 

(E31.50 million)
 

(E 8.36 million)
 

E 0.92 million/annum
 
E 0.82 million/annu.
 

E 1.74 million/annum
 

E 8.27 million/annum
 

(E 3.02 million/annum)
 
(E 4.00-5-60 million/annum)
 

Tonnes
 

2,870
 
1,250
 
8,400
 

14,700
 
14,800
 

4,410
 
9,500
 
15,200
 
15,000
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SWAZILAND. ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-20: Summary Statistics: Base Project (continued)
 

(Consumming 40 MCM)
 

'EmploymentGeneration 

Smallholdcrs 
Full-time paid farm workers 

Seasonal workers 

600 families 
927 

627 

Personal Incomes Generated 

Smallholder families 

Paid !.rm workers 
E5,035/annum 

El,050/annum 

Return on Investment 

Exclusive of M4aguga Dam 

Economic Return 

Financial Return 
10.02 percent 

8.62 percent 

Inclusive of Maguga Dam 

Economic Return 

Financial Return 

3.87 percent 

2.68 percent 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-21: Summary Statistics: 5000 Ha Project (Five IDUs) 

(Consuming 63 MCM) 

Net Irrigated Area 

Nucleus Estate 
Smallholdcrs 

3,000 ha 
2,000 ha 

Total 5,000 ha 

Investment Costs 

Irrigation Development E92.50 million
 

Of which
 
(Irrigation Facilities) (E52.50 million)
 

(Housing and Utilities) (E13.93 million)
 

Operating Costs
 

Fixed Costs E 1.53 million/annum
 

Direct Operating Costs E 1.38 million/annum
 

Total E 2.91 million/annum
 

Gross Value Added
 

Total Crop Revenues E13.71 million/annum
 

Of which
 
(Smallholder Revenues) (E 5.03 million/annum)
 

Annual Agricultural Production
 

Field Crops Tonnes
 

Maize 4,970
 

Cotton 2,250
 

Tomatoes 14,600
 
Potatoes 25,200
 

Cabbage 25,400
 

Fruit Crops
 

Mangoes 7,470
 

Papayas 15,250
 

Avocadoes 24,400
 

Citrus 25,000
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-21: Summary Statistics: 5000 Ha Project (Five IDUs)(continued)
 
(Consumning 63 MCM)
 

Employment Generation
 

Smallholders 
 1,000 families
 
Full-time paid farm workers 1,545
 
Seasonal workers 1,045
 

Personal Incomes GenerAtecd 

Srallholder families E5,035/annum 
Paid farm workers E!,050/annum
 

Return on Investment 

Exclusive of Maguga Dam 

Economic Return 10.34 percent
 
Financial Return 8.75 percent
 

Inclusive of Maguga Dam
 

Economic Return 5.74 percent
 
Financial Return 4.32 percent
 

Source: Devres Staff Estimates, August 1985
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a
Table 11-22 : Summary of Phased Capital Costs per Hectare, One IDU
 

3 4 

C-irveying 
Housing ior ianae._nt 

2E00) 
69'4,)) 

14000 
:49700 

r i2 
i-r.tI Ities1.9r):5 

r(10 7.z:9 0 M,4, .,. 

7:0 

I st a11 1.to:i.1;ig. .a.t , 
i.n.st o_=11Tri re ery.sW,991900n 

Wop•~~~ d~i; -ur.imj. 

iaistall d.a.".ini '..e ... 

Lanic Pr=Parat-4*n ('e i , b r i ,] 

levelhng and pioughirng 
Ist .I!r7--.d5 (5.5 'Agr a.,e! 

3 5 'A ir ' i 

Pur,:as., ass:able _ d tr:u.e 
overhead irrigation iy--* 

Insta l ur r/ ficility (!0 ha) 
Persan-nt iabour housing (130 uits 

r 

'00 

5 6 0 

1331900 

1003000 
7,.600 

772B00 

75,, 

, 

772600 

TOrAL 6532400 2135500 285700 ?9"1900 

PER HECTARE C9ST GF 

INSTALLiN'3 1,000 HA IDU 
9946 

a Full capital cost data are on file. 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-23: Summary of Operating Costs, One IDU
 
E) 

Percentage 
of capital 
cost/year 1 2 

Energy 

Electrical 
Petrol/diesel 

10,000 
15,000 

30,000 
30,000 

Farts and Supplies 

Irrigation system 
(portable) 

Pumps arid mainline
Vehicles maintenan
Housing/offices 
Shops/warehouse 
Crop processing 
Utilities 
Drainage system 

s 
ce 

2 
0.5 
6 
2 
2 
2 
1 
1 

5,000 

5,000 
3,000 

10,000 
3,000 
1,000 

500 

Contracted 

On site road grading 5,000 

?4i3cellaneous 

Office supplies 200 4,000 

Base cost 
Physical Contingency 10% 

32,000 
3,200 

91,500 
9,150 

Total cost 35,200 100,650 

a Maintained at this level in subsequent years.
 

Source: Devres Staff Estimates, August 1985
 

Project Year
 
3 4 


50,000 78,000 78,000
 
48,000 48,000 48,000
 

10,000 20,000 20,000
 
6,000 12,000 12,000
 

10,000 40,000 40,000
 
6,000 18,000 18,000
 
2,000 4,000 4,000
 

4,000 4,000
 
1,000 1,500 1,500
 

7,500 i0,OC0
 

15,000 28,500 28,500
 

6,000 6,000 6,000
 

164,000 267,500 277,500
 
16,400 26,750 27,750
 

180,400 294,250 305,250a
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Table 11-24: Phased Direct Cost Summary, Three IDUs
 

1 2 3 4 
 5 6 7 8
 
SALRIES
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E89.73 million for five IDUs. Of this, t~ie largest share, or 44 percent of the
 
total, represents the cost of establishing on-farm irrigation facilities. The
 
next largest costs are for housing (including utilities) which accounts for
 
E8.26 million or 12 percent of total investment costs. This amounts to 27
 
percent of the capital costs of the irrigation scheme alone. A similar
 
estimate of total capital costs for the five IDU model amounts to E52.5
 
million with E13.93 million being the estimated cost of housing and utilities.
 

The average capital ccst of irrigation development is E9,950/ha or
 
ElO,500/ha if field equipment costs are included. The estimates of average
 
capital costs rise to E23,800/ha if the dar costs arc addec. If housing costs
 
are excluded from the calculations, average cost declines to E7,700/ha.
 

b. Overhead and operatin costs 

Summary data on irrigation project operating costs are 
provided in Tables 11-23 and Table 11-24. Once again, although the operation 
and maintenance csts of the dam and water delivery system to the irrigation 
site have been included in the economic and financial analysis, the details
 
are not provided here as they were based on data generated during the separate
 
feasibility study for the dam construction. Total dam and water delivery
 
system costs were estimated at E280,000 per annum by Olivier et.al.
 

The major overhead costs for the irrigation project are the salaries and
 
wages of permanent employees and farm workers. As shown in Table 11-24, the
 
salaries amount to E275,000 per IDU per annum. They represent almost half of
 
total overhead costs. Materials and services account for the rest.
 

c. Resettlement costs
 

Resettlement costs were estimated for purposes of the
 
economic and financial analysis. The total cost estimate for resettling the
 
900 families in the area of the irrigation project amounts to E6.44 million
 
for 3,000 ha and E8.16 million for 5,000 ha which displaces an additional 276
 
families. These estimates are for the irrigation project site alone as the
 
costs of resettlement were estimated separately for the dam construction site.
 
The estimate of resettlement cost was the same as had been employed for the
 
dam cost estimations and were obtained from Olivier et.al. They had estimated
 
resettlment costs at E5,000 per homestead in 1981, and the corresponding
 
figure adjusted upwards 'or an annual inflation rate of 15 percent amounts to
 
E7,250/homestead in September 1984 terms. Total resettlement costs were
 
estimated by applying this rate to the number of homesteads in the area as
 
recorded by the 1984 Agricultural Census. The amounts were included in the
 
economic and financial analysis phased over six years.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-25: Individual Smallholder Cropping Pattern
 

and Earnings, 2 Ha Holding
 

Area Yield Production Total Net
 

Crop (ha) (ha) Price Cost/ha Return Return
 

121
Maize 0.50 3.50 315 860 551 


Cotton 0.50 2-00 820 1430 820 105
 

Tomato 0.25 20.00 345 4045 1725 714
 

Cabbage 0.25 40.00 100 3250 1000 188
 

Potato 0.50 28.00 200 4575 2800 513
 

Mango 0.25 9.00 640 4330 1440 358
 

Avocado 0.25 40.00 175 4670 1750 583
 

Citrus 0.25 25.00 270 3805 1688 736
 

Papaya 0.25 25.00 400 3130 2500 1718
 

Total 
 5034
 

Source: Devres Staff Estimates, August 1985
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2. Project benefits
 

a. Farm crop revenue
 

The most direct and easily measurable benefit of the
 
irrigation project is 
the rcvenue derived from crop sales. As such, the crop
 
revenues accruing to the nucleus farm and smallholdcr farmers constitute the
 
primary benefit stream for the financial and cconomic analysis. At full
 
development, as shown in Table 11-17, the gross value of production for thc 

IDU model is estimated at E8.28 million. Approximately 63 percent of total
 
value added or E5.26 million would be from production on the nucleus farm; the
 
remaining E3.02 million worth of crops would be produced by smallholders. For
 
the five IDU model the corresponding figures are E13.71 million in gross value
 
added through crop production with E5.03 million being provided by smallholdel
 
production. Average estimated ne, returns on the nucleus farm would be
 
E2,920/ha and slightly lower for the smallholder who would have an annual net
 
revenue of E5,035 (Table 11-25).
 

It is assumer that virtually all of the tree crop production of avocado,
 
mango, papaya an6 citrus would be sold oni expcrt markets. Vegetable crop
 
production is expected to be marketed both domestically and in the Republic of
 
South Africa. Maize and cotton production are intended for the domestic market
 
and it can be expected that much of the smallholder maize output will be
 
consumed by the producers themselves. If this is the case, the total value of
 
crop revenues would be reduced by the value of production being withheld from
 
the market. However, social benefits would accrue in the form of savings in
 
the amount of consumption that is substituted for maize imports. The maximum
 
value of maize production that could be substituted for imports would be
 
E250,000 from three IDUs and E417,000 from five IDUs.
 

b. Government revenue
 

Increases in government revenues as a result of the
 
irrigation project are expected to arise from three major sources: receipts
 
from irrigator charges, increased tax earnings and the 20 percent share of
 
SACU revenues from import duties returned to the Swaziland government.
 

(1) Irrigator charges
 

For the purpose of this analysis, water charge: were
 
determined on the basis of full recovery of the capital costs of dam
 
construction and annual operations and maintenance (0 and M) costs 
of water
 
delivery to the irrigation site. On-farm costs of irrigation were not included
 
in these calculations as they had already been incorporated into the crop
 
budget estimates as an input charge. Data on 0 and M costs were 
provided by
 
the consulting engineers Olivier et.al. They estimated 0 and M costs at E0.28
 
million per annum, assumed to start in the seventh and final year of dam
 
construction.
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and 0 and M costs of E46.72 million, irrigator
Based on total capital 


charges were determined by discounting this value over the 30-year period at a
 

rate of six percent per annum. This yielded an estimated r-t present value of
 

these costs at E34.45 million. (All prices were assumed constant at September
 

1984 levels and the six percent real discount rate was assumed to be
 

although the calculations could be
reasonable as a real rate of interest, 


easily redone for other assumed interest rates.) Assuming a total maximum
 

availability of 63 MC14 of water per annum, the irrigation project's water use
 

for development of 3,000 ha would represent only 66 percent of total available
 

water. Hence, attributing an equ-valcnt proportion of cost to the project
 

would result in an estimated net present value of costs at E22.73 million for
 

3,000 ha. Recovery of this amount was then assumed to be spread over a period
 

of 23 years as full charges can be applied only after the project begins to
 

earn revenues and total potential water supply is delivered on-farm.
 

On this basis, irrigator charges would amount to EO.98 million per annum
 

which is equivalent to an average of E330/ha. If a uniform rate of water
 

charges is assumed applied to both nucleus farm and smallholdcrs, estimated
 

net returns to both sets of producers will decline resulting in an average net
 

return of E2,590/ha for the nuclctus farm and in estimated net returns of
 

E4,375 per annum to the smallholder producer.
 

Similarly, with the assumption of 100 percent of available water use on
 

the irrigation project that would be required for five units (5,000 ha), total
 

water delivery 0 and M costs would have to be attributed to the irrigation
 

project. The discounted present worth of per annum costs attributable to the
 

project would rise accordingly to E1.50 million per annum over 23 years.
 

However, for additional uni z, average costs would be sprcad over a larger
 

area and would therefore decline somewhat to E300/ha implying net returns of
 

E2,620/ha for the nucleus farm and E4,390 for the smallholder.
 

An important corollary to this discussion is that the estimated
 

irrigator charges are merely indicative of what might be instituted for full
 

cost recovery. The values obtained here are not necessarily being recommended
 

as the appropriate ones to be adopted as the method of water charge
 

determination employed here is only one among a number that could be used.
 

Thus, estimated costs and hence determined water charges would differ if only
 

0 and M costs were being considered for full recovery or if different discount
 

rates were assumed to be more appropriate. Further, based on discounted
 

present worth calculations it would be a policy issue as to what specific
 

charges were adopted. For example, it would be a policy decision as to whether
 

or not the average water charge would be the same for the nucleus estate as
 

for smallholdcr farmers.
 

Current World Bank policy is to evaluate irrigation projects on the
 

basis of full capital and 0 and M cost recovery. Annex 6 discusses
 

alternative cost recovery options for GOS consideration.
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(2) Tax earnings
 

A potential (albeit minor) source of increased
 

government revenue as a result of the irrigation project would be the taxable
 

incomes of smallholder farmers. Workers on the nucleus farm are unlikely to
 

earn much above the minimum taxable annual income of El,O00 and their incomes
 

are, therefore, unlikely to yield tax revenues. It is very difficult to
 

accurately estimate tax returns from smallholdcrs because differential tax
 

rates apply and the actual amount realised by the government would depend upon
 

the relative proportions of single and married men and women who are
 

smallholdcrs. Assuming all smallholders to be married men with one child and
 

based on the estimated net revenue of E5,035/smallholder, tax revenues from
 

smallholders would amount to E126,000 per annum. If it is assumed that most
 

farm workers are married men, their estimated potential earnings would be
 

below the minimum taxable income.
 

(3) Import duties
 

As explained in Annex 3 to Volume III, the Swaziland
 

government, as a member of SACU, is entitled to a 20 percent share of the
 

revenue pool derived from import duties levied on goods entering the region.
 

This is an important source of revenue for the government and a project that
 
entails large expenditures on imported capital goods is likely to increase
 
returns to the government. It is however, difficult to estimate exactly by how
 

much revenues increase as a result of the specific capital imports on the
 

irrigation project sinrc the revenue pool shares are divided among member
 

countries according to a formula involving total receipts from duties levelied
 
on all imports into the region.
 

One way of obtaining a workable estimate for the purpose of this
 

analysis is simply to assume a 20 percent share of tnle actual foreign exchange
 

ezpenditure on project capital goods is returned to the government with a
 
two-year lag. This was done for the years in which such expenditures were
 

incurred and the results are employed in the economic analysis. Initial
 

capital investment in the irrigation project exclusive of the dam results in
 

government revenues of E3.99 million over a period of 6 years for 3,000 ha of
 
development. It would be proportionately higher for a 5,000 ha project--about
 
E4.29 million.
 

c. Employment effects
 

(1) Direct
 

Significant employment effects will be generated by
 
the irrigation project for both smallholder farmcs and for full-time and
 

seasonal workers on the nucleus estate. At full develop. -nt, there will be
 

employment for 600 smallholder families on a 3,000 ha project, and 1,000
 
families on a 5,000 ha project. The nucleus farm on each 1,000 ha IDU is
 
potentially estimated to employ 518 workers of whom 209 are expected to be
 

seasonal workers. Total employment on three IDUs, therefore, is projected at
 

927 full-time workers and 627 seasonal workers. On five IDU's employment is
 

estimated at a total of 1,545 full-time workers and 1,045 seasonal workers. In
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workers per IDU in
 
there will be employment for 50 additional


addition, 

work for project administration and skilled and
 

managerial and supervisory 

maintenance work.
unskilled labour for 


cropping patterns labour requirements on the
 
Based on the recommended 


at a total of 459 person days. This
 
been estimated
unit have 


implies 1.50 person years of full-time employment 
which may be supplied by the


smallholder 


if
 
family members themselves or by hiring additional workers 


smallholders' 

necessary. In the latter case, the project would generate 

increased employment
 

in the amount of labour hired by the smallholders. 
In the farmer case, family
 

income would rise proportionately since the wage 
bill has been deducted in the
 

farm budget analysis.
 

(2) Indirect
 

been

Though more speculative, an estimate has also 


through income and employment
project generated
of employment off the 

would be
made 

of this additional employment and income 
source
multipliers. The 


among supplies of goods and services to the project. 
Transportation firms, for
 

to transport

would benefit from increased demand for farm inputs 

and 

example, 

produce destined for export or domestic markets. 

Farmers and workers receiving
 

spend some of their earnings in local shops

increased disposable incomes will 


and other businesses. 
 To be conservative, a multiplier of less than one has
 

or 1,500 jobs generated outside by the 2,100 plus

been estimated, some 0.7, 


over 2,000 indirect jobs

jobs on the 3,000 ha base project; that would rise to 


engendered by a 5,000 ha project.
 

d. Social benefits
 

The primary social benefit of this irrigation project 
is the
 

by increased self-sufficiency in food
 
impact upon employment followed 


and improved productivity in the traditional subsector. Given
 
production 


rate of labour force gciwth
 
current trends in population growth and the high 


are expected to
 
in the next twenty years, unemployment problems


foreseen 

project provides an important
of this
increase. The employment potential 


quantify accurately but is significant

social benefit that is difficult to 


nevertheless.
 

policy is to enhance employment

The Swaziland Government's stated 


improve smallholder agriculture.
potential in the rural areas--particularly to 

traditional agriculture,


This has proven particularly difficult in the past 
as 

in
 
which employs virtually all smallholders, has been relatively stagnant 


recent years. Although farmers have been willing 
to adopt new technologies and
 

total output particularly of maize has
 
have thereby increased their yields, 


is not yor clear exactly what accounts for this but 
been declining. It 


cannot be accomplished without
 
certainly improvements in traditional farming 


that the returns
 
provision of appropriate incentives. Specifically, 

this means 


to Pgriculture for the individual farmer must be 
improved. It is intended that
 

on the irrigation
for smallholders
the relatively high estimated earnings 

and hold smallholder
 

will provide adequate incentives to attract
project 

goal of retaining people in
 

farmers, thereby fulfilling the important social 


agricultural employment.
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Irrigation farming, and thence everything connected with it, also
 
provides stability and predictability. The family's basic food supply, and
 
much of its cash income, bccome divorced from the vagaries of rainfall and the
 
insecurities such dependencies provide. As well, with organised projects, 
the
 
chanccs are much improved for the provision of basic medical and educational
 
facilities and services which would be 
of a much lower scale and quality pre
project. In addition, provision of electricity and other public services
 
greatly enhance the quality of life. These arc built into the 
proejct and
 
constitute an additional benefit that is not easily quantifiable.
 

e. Foreign exchange earnings
 

Since Swaziland's domestic market potential is limited,

cropping patterns were designed to maximize export earnings. Thus, the fruit
 
trec crops on both the nuce'u, andc smallholder farms ar- intended primarily
for export. At full development, if the entire crop of ma-.go, avocado, citrus 
and papaya is exported, gross foreign exchange earnings will amount to E5.94 
million on the 3,000 ha model. Approximately a third of these revenues would 
be contributed from crop sales of smallholder production. If an allowance is
 
made for losses in handling and storage so that 30 percent of the output is
 
damaged, foreign exchange earnings would still amount 
to E4.16 million. The
 
corresponding foreign exchange earnings from the 5,000 ha model would amount
 
to E9.84 million or E6.88 million after accounting for crop losses.
 

3. Financial and economic analysis
 

a. Introduction
 

This section reports the results of the economic and
 
financial analysis conducted on the establishment of from 3,000-5,000 ha of
 
irrigated farming in the Komati Basin. 
 Such analysis provides a mechanism for
 
examining the validity of assumptions made, modifying project structures in
 
accordance with economic, financial and social goals and, 
 finally, accepting
 
or rejecting it for implementation. It is important to remember that the
 
project investment decision is seldom made on purely quantitative or economic
 
factors but is a policy decision that is influenced by financial and economic
 
considerations as well as social benefits deemed important to the society

concerned. As such, the economic and financial analysis is one 
among a number
 
of tools (albeit a vital one) which can be used 
to guide the decision-making
 
process.
 

The function of economic analysis is to determine the total return or
 
profitability of the project to the society 
as a whole. The economic analysis
 
evaluates the returns to all the resources committed to 
the project regardless
 
of who contributes ther and who receives the benefits. Financial analysis is
 
differentiated from the economic analysis by examining the return to equity
 
capital contributed by each of the various financial entities that paticipate
 
in a project such as farmers, entrepreneurs, public agencies, etc. Anot.1er
 

Details on these analyses, and the difference between financial and
 

economic analyses are examined in Annex 3.
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way of looking at the financial analysis is as an evaluation of the financial
 
return to equity participation whether by private individuals or by the
 

government through public agencies.
 

The economic and financial analysis of the Komati Basin Irrigation
 
Project was done in two stages. The first stage was to evaluate the irrigation
 
project exclusively without considering the costs of constructing and
 
operating the Maguga Dam. This was justifiable on the theoretical grounds that
 
enhanced water availability as a result of increased storage capacity does not
 
confine water use to a particular purpose. The irrigation project may be one
 
among a number of uses to which the water is put. In this case, the overall
 
feasibility would have to be jointly determined among the variety of uses. As
 
a second alternative, it was assumed that all the available water would be
 
applied to the irrigation project. The capital cost of the dam and the cost of
 
operating ana maintaining it and the water delivery system up to the project
 
site therefore were incorporated into the analysis.
 

Results are reported separately for each of the economic and financial
 
analyses with and without the dam and for each of the 3,000 ha and 5,000 ha
 
units. The analysis was done for a thirty-year period with appropriate phasing
 
of development cost and benefit streams. The focus of the analysis was on the
 
development of three IDUs of 1,000 ha each and detailed cost and analysis
 
summaries are for the 3,000 ha alternative. However, given the assumption Lhat
 
sufficient water would be available for developing 5,000 ha a separate
 
analysis was conducted to evaluate that alternative. jhe entire analysis
 
assumed constant prices throughout the period of analysis. Hence the rates of
 
return obtained represent real rather than nominal rates.
 

b. Economic analysis
 

In order to evaluate the social costs and returns to the
 
irrigation project investement, the financial costs were modified to reflect
 
the opportunity cost of labour and the value of current production foregone as
 
a result of establishing the project. The benefit stream was augmented by the
 
20 percent share of foreign exchange costs returned to the Swaziland
 
government as a share of the SACU revenue pool. Other benefits such as public
 
utilities and social services as well as smallholder housing are acknowledged
 
but have been omitted from the analysis because of the difficulty of
 
quantifying the benefits. Additional social services such as schools and
 
clinics were not included in the design or analysis because the justification
 
for providing such services is properly determined independently of an
 
irrigation scheme.
 

Labour was given a shadow wage rate of El.50/day which is approximately
 
42 pcrcern of the current daily wage rate in the project area. This was
 
selected .3 being a truer representation of the opportunity cost of labour
 
than a zero shadow wage rate. However, the zero shadow wage rate was employed
 

1 Price/cost assumptions are explored in more detail in Annox 4 of this
 

Volume II.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-26 : Base Case Economic Analysis of Three IDUs
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SWAZTLAND: 
ECONOMIC STUDY OF POSSIBLE USES O7
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-27 : Base Case Economic Analysis of Three IDUs 
With Pam Costs
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1 1.ernal Rateoi 

Return 0.038745 

17 19 19 
 0 21 22 23 24 
 25 216 27 28 29 30 

3.29 0.28 0.29 2.29 0.29 0.29 0.29 0.28 0.29 2.:9 .3 0.;3 0.29 i..8
1.01 1.01 0.76 0 0.76 1.39 0.76 2.Ma ).16 
2.-3 0.16 1.60
0.52 0.15 0.19 0.15 0.26 0.21 0.44 0.15 0.43 
0.M9 0.43 0.26 0.9 .81.74 1.74 1.74 1.74 1.74 1.74 
 1.74 1.74 1.74 
1.74 1.74 1.74 1.74 
 1.74
 

0.64 0.64 0.64 0.64 0.64 
 0.64 0.64 04 0.64 0.64 0.64 0.64 
 .64 0.64 

3.18 3.82 2.94 3.82 3.68 2.97 3.M6 4.09 3.35 1.72 3.25 
 5.60 2.91 4.34
 

9.75 9.75 9.75 
 0.75 9.75 9.75 
 9.75 9.75 9.75 9.25 
 T.75 9.75 9.75
0 0.02 0 0.)2 9.75
0 0.02 0.11 0 0.11 0.18 0.11 0.41 0.02 0.41 

6.57 . 6.91 5.J5 6.07 6.9 6 
 5.66 6.01 4.21 
6.61 4.56 6.86 5.82
 

Source: Devres Staff Estimates, August 1985
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in its current use was

The nct value of land


in the sensitivity analysis. 

obtained during the
 

to current population statistics
determined by reference 

land use data provided
and based on landholding and


1984 Agricultural Census 

data were available 	on current
 

in the RDAP Project 	Report (1984). Since no 


in the area, Tate and Lyle's estimates of income from
 
production patterns 
 annum allowance for
with 15 percent per
were used
traditional agriculture 


yielding a net annual income of E357/ha in September

inflation since 1931/82, 


land in the project area was cstiatcd at 2,596 ha and 
1984. Available arable 


allowing for acropping intensity of 70 percent total net annual income of 

five years. For the 5,000-ha
 
about E642,000 which was phased in gradually over 


the estimate of net annual income was
 
model which effects a larger area, 


E839,000.
 

(i) The 2,000 ha model 

show the base case 	 ecciom,icTable 11-26 an2 Table 11-27 
without Vla-uga Dam rcspectively.

analysis for developing three IDs with and 
obtained from the economic 

Table 11-20 summarises the internal rates of return 

The EIRR is 10 percent for the 3,000 ha irrigation project. This is 
analysis. with anreturn for 2 development project, and even 
a relatively high rate of 

in costs the IRR stays as high as 8.6 percent,
assumed 10 percent increase 


11 percent is obtained if rt'venues increase as 
 a 
while iin even better rate of 

improved yields. The exclusion of all housing and 
result of higher prices or 

14.8 percent while employing a
 resettlement costs raises the rate of return to 

almost as high at 12.6 

zero shadow wage results in a rate of return that is 
to changes in cropping intensity,
Finally, the IRR is very sensitive
percent. 


the loss is sustained on winter crops. In 
dropping to 5.03 percent if all 

estimated assuming a 	cropping intensity of
 the project benefits 	were
general, 

For the purpose of the sensitivity analysis, however, it was
 

200 percent. 

to 150 percent for smallholdcrs and
 

assumed that intensity would be reduced 

a result of winter crop loss.
 167 percent for the nucleus farm as 


the entire capital and 0 and M 
The second economic analysis imputes 

in overall 
costs of the Maguga 	 Dam to the irrigation project. This results 

initial analysis excluding dam costs.
 
rates of return that are lower than the 


to 5
 an IRR of 3.87 percent was obtained. This rises 

For the base case, 


2.7 percent if costs 	should
 percent assuming increased returns and declines to 

mind also that similar large water
 

rise by 10 percent. It should be kept in 

More favourable
 

development projects in other countries are often subsidised. 


rates of return were obtained when all housing and resettlement 
costs
 

economic 

excluded in the sensitivity analysis--5.5 percent. Similarly, the
 

were 

of a zero shadow wage yielded an IRR of 3.5 percent but reduced
 

assumption 

virtually zero. Imposition of irrigator


cropping intensity made the IRR 

base case as they


charges made no difference to the analysis from the 


represent a tranfer payment. 

1 Swaziland Ministry of Nlatural Resources, Land Utilization and Energy. 

for the RDAP, Phase III (Mbabane, Swaziland: Land Use
Project Report 
Planning Section, October 1984).
 

2 Tate and Lyle, Technical Report No.5.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table I:-28: Economic Rate of Return Summary of Three IDUs
 

Economic Internal Rate of Return
 

Base Case 10% Increase 10% Increase
 
in Costs in Revenues
 

Economic Analysis
 
(Exclusive of Vaguga Dam)
 

10.2 8.57 11.41
Base Analvs-s 


ScnsitivitL-:s
 
13.0 16.54
Exclusive of Housing 14.83 


and Resc7:lement Costs
 

Zero Shadow Wage 11.60 10.14 13.00
 

Reduced Cropping
 
Intensi:y 5.03 3.62 6.33
 

Economic Analysis
 

(Inclusive of M[aguga Dam)
 

Base Analysis 3.87 2.66 5.03
 

Sensitivitics
 
Exclusive of Housing 5.47 4.17 6.72
 

and Settlement Costs
 

Zero Shadow Wage 5.18 3.99 6.34
 

Inclusive of Irrigator
 
Charges 3.87 2.8 5.03
 

Reduced Cropping
 
Intensi:y -0.11 -0.41 1.08
 

Source: Devres Staff Estimates, August 1985
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Although the overall assessment of the project's economic viability will
 
depend upon the assumptions made about the opportunity cost of capital as 
well
 
as social and other non-quantifiable benefits, 
 the results of the economic
 
analysis suggest that there is potential for establishing a viable irrigation

project in the Komati 
 Basin. Imputing the full cost 
of the Maguga Dam
 
construction 
and operation to the irrigation project would require more
 
careful consideration and perhaps a subsidy element. However, the current
 
costs and benefit data are preliminary anm subject; to a wide margin of
 
variation. They would have to be confirmed or altered as necessary by a more
 
detailed feasibility study.
 

(2) The 5,000 ha model
 

The economic analysis of the 5,000 ha model results in 
more favourable rates of return than the smaller-sized project when darn costs 
are included. As might be expected, tihere is no difference between the models 
when the dam costs are omitted from the analysis. The results of the analysis
with the dam costs included imply that additional water up to 63 %CM could be 
beneficially cmployed by 
the expanded irrigation scheme. 

For the analysis, 
 it was assumed that the two additional IDUs would be 
phased in simultaneously with the third unit and all costs were appropriately
 
adjusted upwards. Similarly, the benefits stream was 
also adjusted to account
 
for increased returns from augmented crop production phased to coincide with 
the expected returns from the third 
IDU.
 

Table 11-21 summariscs the estimated costs and potential returns from 
the expanded irrigation project. Capital costs increase to E52.5 million as do
 
operating costs which rise to 
E2.91 million per annum. Increased benefits are
 
also realized in comparison with the smaller model. Thus, employment increases
 
to a total of 1,545 full-time workers and 1,045 seasonal workers plus 1,000
 
smallholder families. Crop production is also increased 
and value added
 
amounts to E13.7 million on the 
5,000 ha model. The internal rates of return
 
are also correspondingly higher at 
over 10 percent for the EIRR without the
 
dam and 5.7 percent if the Maguga Dam is included. The FIRR is 4.3 percent if
 
the dam is included and 8.8 percent if it is not.
 

Table 11-29 and 11-30 
present the base case economic analysis with and
 
without the dam respectively. The results 
of the sensitivity analysis are
 
shown in Table 11-31. Even with dam costs included, the results of excluding
 
housing and resettlement costs yields 
an IRR of 7.7 while applying a zero
 
shadow wage rate gives an IRR almost as high, at 7.1 percent. However, reduced
 
cropping intensity drops the IRR to 1.3 percent but in the case 
without the
 
dam the IRR stays as high as 5 percent with assumed reductions in cropping
intensity. As before, application of irrigator charges do not alter the
 
analysis from the base case 
as this represents a transfer payment in the
 
economic analysis.
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SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II--29 : Base Case Economic Analysis of Five IDUs
 

I 2 3 4 5 6 7 9 9 10 it 1. 13 14 i5 16 
CipL.. C.:sts 6.53 2.14 ,92: ;en . .t.2 t: 3.13 19.39 1.40 3.6 2.90. 5.23 o.77 ,o.7 i.: ). o, i . , : . : , ,:~ 0.s 1.015.:5 3.2 0.47 
cerat:r; ::ts ).io ).: x). 3 .:9 1-4 2.2 :.s :.;i 2.01e e - a ti 	 2,h 9t .i .37 3 . 3"7 ' 91 2.?1 2 .? 

'iil.e ~ .3i :rrint 

t.29 	 0.19 .4a ),34 :).?4 ).45, 	 .4 ,L 0.4 9.4,. .2.4 .34 ).-4 0.34 
Tctal'2:s 10.01 2.94 10.216 4.12 26.5 !0.99 5.54 7.42 3.;5 3.39 4.07 LiCr:p Revenues 1).3 0.36 0.97 1.57 2.02 	

4.2 ..9 4.37 5. 3
S.&, 6.4a 9."5 I0.5 1".43 15.51"1ISACU3hare 	 15.72 !5.2 1.0.26 0.29 0.90 0.43 	 1. 20.21 1.00 0.13 0.42 0 0 0 0 0 

Net Retrns -10.01 -2.56 -9.54 -3.56 -Z4.03 -3.3 0.01 0.06 5.63 7.O9 9.41 11.6 11.72 12.32 11.35 10..9 

Internalate of 
Return 0.103424 

17 19 19 20 21 22 23 24 25 26 27 29 29 30 

1.01 3.02 0.76 .76 1.39 2.9 2.a 0.!5 5.44 0.16 4.91L.20 	 0.16 0.19 0.30 0.50 0.34 0.45 0.15 .62 0.44 1.! 0.61 0.10 0.172.91 2.1 ?.1 2.91 2.91 2.91 2.91 .91 2.91 2..1 2 . .1 2.91 2.91 

0.94 0.94 0.4 0. 4 0.34 0.04 0.4 0.34 0.34 0.34 0.94 0.94 0.94 0.a4 

4.95 4.92 ?4 7.07 5.11 4.09 4.96 5.19 6.66 7.-.7 5.32 9.39 4.01 9.7316.22 16.22 1.21 6.22 16.22 16.22 16.22 16.22 16.22 :6.22 16.2 16.22 16.22 16.220 0.15 0 0.15 0 0.45 0.11 0 0.11 0.18 0.32 0,41 0.02 0.76 

11.27 11.45 12.29 9.3 11.1L 12.59 11.37 11.04 9.67 9.33 11.52 6.75 12.23 8.27 

Source: Devres StaffEstinates, August 1985
 

11-112
 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II- 30: Base Case Economic Analysis of Five IDUs With Dam Costs
 

1 2 3 4 5 3 7 3 ? 13 11 12 13 14 1 16 

Nas Cits 322 4.33 9.11 3.05 9.45 e.'1 1.292am919 Custs 	 0.28 ,'.29 'X.26 0.28 o.:e 0.3 .29 o. 9)29 0.28 0.23 
CacztalC:tst .53 2.14 0.42 2 92323 .' ).9 2.qs 1.01 
Equiapenc:iSs ,.12 '1.23 3.53 9).2: 0,77 '3.' 1.29 O,? 3.1) ).14 0.2 ).1 ).45 3.15 ".62 1.47 
2;eratn:. s 3.:i 3.29 Q.5: A.;9 :.4 2.'J2 2.5 31 2.9 3! 2.91 2.1 2.91 2.! 2.91 2.9 
.es.tleeet :-sts 2.97 

1,;' 
tat .e :4Cre~rt 

Z:a ).3 '.2' '.49 '".3 9.14 3.4 ?.24 ,.4 9.3 0. 34 3.14 3.34 ). 344 O.3.34 9,94 :.24 

T:ti.:;:s 1.2 ,2 :97 129 : 'j 7. 7 '. 4.1' '.: 4.:3 *,:.6A~5 !.,1 
) 


M,.J.r .3 '.9 0.0 '.3 .6 0 3.3 04 


3.73 ,.6 .7 57 2.: .29 o.'9 ',2 :2,A 13.'9 ', :' It: .22,.:
0 0 	 3 

Net Oeturns -12.22 -7.44 -16.:5 -11.51 	 -0.22 6.91 11.32 11.57-32.49-14.!4 -1.!5 5.35 1:3 11.44 12.04 10.71 

Internal
Rateoi
 
Return ').057474
 

17 19 19 20 21 22 23 24 25 26 27 29 29 30 

0.2 0.29 0.23 0.23 0.23 0.29 3.23 0.26 0.e 0. 0.28 0.28 0.28 0.7" 
1.01 3.02 0.76 0.76 1.26 2.29 2.3 0.16 5.44 0.16 4.1 

1.20 0.16 0.- 0.0 0.60 0.34 0.45 0.L5 0.2 0.44 1.!1 0.69 0.10 0.17 

2.9l 2.91 2.91 2.91 2.91 2.91 91 2.31 2.91 2.91 2.71 2.91 2.91 2.91 

0.84 0.34 0.94 0.94 0.84 3.94 0.4 0.64 .4 9.4 0.84 0.84 0.a4 0.84 

5.23 5.2 4.22 7.35 3.39 4.37 5.24 5.46 t.94 7.15 5.3 10.16 4.29 9.01 

16.22 	16.22 16.22 16.22 t6.22 16.22 16.22 16.22 16.22 16.22 16.22 !6.22 16.22 16.22 

0 O.15 0 0.15 0 0.45 0.11 0 0.11 0.19 0.32 0.41 0.02 0.78 

10.99 11.17 12 9.02 10.9 12.3 11.09 10.76 9.39 9.05 11.24 6.47 11.95 7.59 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-31: Economic Rates of Return Summary of Five IDUs
 

Base Case 

10% Increase 

in Costs 

10% Increase 

in Rvvcnues 

Economic Analysis 
(Exclusive of Maguga Dam) 

Base Analysis 10.34 8.89 11.75 

Sensitivities 
Exclusive of Housing 
and Resettlement Costs 

14.83 13.08 16.54 

Zero Shadow Wage 11.97 10.51 13.40 

Reduced Cropping Intensity 5.09 4.67 6.42 

Economic Analysis 
(Inclusive of Maguga Dam) 

Base Analysis 5.74 4.50 6.95 

Sensitivities 
Exclusive of Housing 
and Resettlement Costs 7.73 6.38 9.04 

Zero Shadow Wage 7.14 5.90 8.34 

Inclusive of Irrigator 
Charges 5.14 4.63 6.95 

Reduced Cropping Intensity 1.38 0.06 2.60 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-32 : Base Case Financial Analysis of Three IDUs
 

1 3 4 5 6 7 9 to 16 12 13 14 15 16
 

2,tI2o; I .1 6.i2 2.1 t.92A 3.13, 0.29 0).9 1) 0 2 Aii 3 
.:is 02 .X 35 02.53 2 049 *Xb 0..)9 0.,j .1 9.1:4 M4 ).347 

.-r-; T:is 322.t >4 it3 1114 1.± :3 :.74 t."; !..4 :2.4 !:24 2' 1274 :2 
-4;t:.Ie~2:ts ."1.9 1.57 

T:tilC sts 1.64 . 1 ).A 4 ,: 1.93 1.19 1.71 
Cr:~ E~ef-).:01 ).? 1.9 31.21 4_16 5.18t .2 7.1 90 9 .9 .6 92 

9.71 11? 2..18 2.1 1.3a 7.2 2.!7 .;
 
.77 .9 


Setrns -?.72 -2.33 -9.1 -3.44 -9.75 14. 0.93 1.29 3.75 4.4 5.5 5.15 602 6.3? 6.11 5.3 

!'.ernal iate of 
ieturl o,0oeiM 

1 Z022270
 

17 Is 19 20 21 22 23 24 25 
 26 27 :8 29 30
 

0 1.01 0 1.1t 076 0 0.76 1.28 
0.76 2. 9 0.16 2.9 0M6 1.60
 
0.52 015 0.13 0.15 .26 .21 0.44 0.15 013 13.9 043 0.06 0.09 0.09
 
1.74 1.74 1.;4 1.14 1.74 1.74 1.74 1.74 1.74 1.74 1.74 1.74 1.74 1.74
 

2.26 2.90 1.92 2.90 2.76 1.95 2.94 3.17 2.93 .0 2.3 4.A 1.99 3.42 
6.26 6.28 8.7L9 .28 8.23 9.28 8.28 8.28 6.28 6.29 
 8.29 a.26 8.28 9.28
 

6.02 5.29 6.26 5..1 5.52 6.33 5.34 5.11 5.35 3.46 5.95 3.6 6.29 4.86
 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: 
ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-33 : 
Base Case Financial Analysis of Three IDUs Wlith Dam Costs
 

-2 4 5 6 
 7 
 g 9 0 
 11 12 
 13 14
Cos:sCia3 S &9Cst 25 i
3.22 4.38 68.11 0.05 9.45]1 
, t 
6.J 1.293: o.:e 0.29Oil0 , 02921 ',2g 9.29 
 3.23 0.2
CapztjI 0.29 .29Z '329"
Costs
Ec~utijent 6.53Costs
C s. 0.11 2.3 6.32O J.13. 6.92 
 7I3
2 09
0.53 ,).:tCerautng C:sts 0.77 0.49 0 o j k 0) ) 3. Q 0.3 0 : O, . 05 . . 0,.4 3.95 ). 3.17 0.14 3 a .2
e2e9t7Ii ~ e n ! .I.S t 1.12 1.43 0.44 ,5. 1 ? I.0 223 7 .. ,34 21
.. . 1.74 
 ! 4 .7 .744 1.7 4 [ : 
 14.4 1 7
27


7oj"thl u:sSzs. !2.912.4 7 
 ' '..e 7.2' 25
;:a 2.21 ;.,9 .7' 2.29 . 9 2.22 4.:o 6 
 .2 7 ,7..i 9.: 2.:7
3.2:0 3.:, 2.452.29 3.23
 
...i ...''' . -1'" 3..04"2 ")' 24.1' 4.2Net 3.22 !, 7
z.1 5,7'4 s..1 
 r 2.19-tir-lllite:i..., 

... 

17 13 
 29 20 21 
 22 23 
 24 25 26 
 27 29 
 19
0
 

0.29 0.28 0.28 0.29 0.29 9.29 0.29 0.29 o.:s 8.28 0.28
0 1.01 0,.8 0.290 1.01 9.280.76
0.52 0 0.76 1.280.15 0.29 0.s 0.29 0..' 0,29 O.'s 0.190. , 0.21 1.290.44 0.251,14 0.43 2.291.74 1.74 0.4& 0.061.70 1.74 0.09 8.091.74 174 
 1.74 1.74 1.74 1.74 1.74 1.74 1.74
 

2.4 3.19 2.20 
 3 8 3.4 
 2.23 322
9.28 9.28 3.45 3.21 5.-93,23 9.29 :.61 4.969.29 9.29 :. 2.27 3.70
8.29 9.29 8.28 8.29 0.29 
 9.28 8.29
5.1 6.09.74 5.1 5.24 6.05i 5.06 4.83 507 
 3.2 5.67 3.32 6.01 4.!8
 

Source: 
 Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-34: Financial Rates of Return Summary of Three IDUs
 

Financial Internal Rate of Return
 

Base Case 10% Increase 10% Increase
 
in Costs in Revenues
 

Financial Analysis
 
(Exclusive of Maguga Dam)
 

Base Analysis 8.62 7.3 
 9.9
 

Sensitivities
 
Exclusive of Housing 13.13 11.58 
 14.7
 
and Resettlement Costs
 

Reduced Cropping
 
Intensity 4.2 2.9 5.4
 

Financial Analysis
 
( clusive of Maguga Dam) 

Base Analysis 2.68 1.55 3.78 

Sensitivities 
Exclusive of Housing 

and Settlement Costs 

4.19 2.99 5.37 

Inclusive of Irrigator 
Charges 3.98 3.00 4.96 

Reduced Cropping 
Intensity -I.0 -2.2 0.2 

Source: Devres Staff Estimates, August 1985
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C. Financial analysis
 

(1) The 3,000 ha model
 

The base case financial analysis for the 3,000 ha
 
model is shown in Table 11-32 and Table 11-33 shows the financial analysis

including the dam costs. The complete results 
of the financial analysis are
 
summarised in Table 11-34. The overall financial 
rate of return from the 3,000
 
ha irrigation project is 
8.6 percent which reduces to a still favourable 7.3
 
percent with cost increases of 10 percent. If revenues increase, the IRR
 
becomes 9.9 percent. Excluding all housing and resettlement costs increases
 
the IRR to 13.1 percent while decreased cropping intensity lowers the rate
 
substantially to 4.2 percent.
 

When the cos- of the aguga Dam is included the FIRE drops to 2.7
 
percent. Exclusion of all housing and resettlement costs frcm the base
 
analysis raised IRE 4.2 percent while the
the to assumption of reduced
 
cropping intensity dropped IRR -1.0 The
the to percent. imposition of
 
irrigator charges raises the FIRR to a favourable 4.1 percent. The irrigator

charges make a difference in the financial analysis conducted from the point

of view of the government as these charges bring in revenues and thereby

reduce the total costs incurred by the government. They are shown in Table
 
11-33 as a reduction in costs.
 

(2) The 5,000 ha model
 

The base case financial analysis with and without the
 
dam is shown in Table 11-35 and 11-36 respectively results of this analysis
 
and the sensitivity analysis are summarized in Table 11-37. As in the economic
 
analysis there is no difference in the models when 
dam costs are excluded.
 
However, the results are much more favourable for the 5,000 ha model when dam
 
costs are included. The overall financial IRR is 4.3 percent. This falls to
 
3.1 percent if costs increase by 10 percent and rise to 5.5 percent 
if
 
revenues increase by 10 percent. 
The return rises to 6.2 percent when housing

and resettlement costs are excluded but drop almost to zero if cropping

intensity is assumed reduced. Imposition of irrigator charges raised the IRR
 
to 5.6 percent for the base case and high
as as 6.7 percent with a 10 percent
 
increase in revenues.
 

d. Further, cost recovery possibilities
 

Built in to the crop and financial budgets for the nucleus
 
estates and the smallholders are 
a series of charges (in addition to an
 
irrigation water charge). 
 These include payments for on-project water
 
distribution system 0 and ;4, for machinery 
and equipment services and for
 
processing/marketing services. These deductions
are from revenues earned to
 
achieve gross margin data. 
 As with the SACU payments, however, they could be
 
added to project revenue. Doing so would enhance viability enormously. Such
 
cost recovery options are explored further in Annex 6 to this Volume II.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI.RIVER
 

Table II- 35 : Base Case Financial Analysis of Five IDUs
 

I 2 3 4 5 9 9 1 110 1 I 13 14 15 1 

::t1Css 6.53 2.14 6.92 3.13 19.33 7.40) 1.1)2.£:.!psent 'i:ts 0.:2 ).23 0.53 0.23 0.7 ).72 1. .9 .11 3.14 . 3.16 0.45 0. .5 ). '472:Iat:g ::ststs .2 .9 0.53 0. ;3 ,4 2.02 ".!5 2.71 2.?1 2. l 2.71 2.01 2.1 2.1 .
 

':: -eL:4~. '2, * o % ? -:4.:? * s -4.'1 - . : ".57 1.:s .: 13.1 l.4 1 .75 1 .29 3. 

;'ena3f
ate 

"urn ,).087471
 

17 to 
 19 20 21 22 23 24 25 26 2? 21 29 33 

1.31 ".32 0.76 0.76 1.29 2.29 2.98 '1.16 5.44 0.16 4.91 
1.20 0.16 0.19 0.30 0.0 0.34 0.45 0.15 0.62 0.44 1.1 0.0 0.10 0.,7
2.91 2.q1 2.91 2.91 2.91 2.?1 2.91 2.91 .9 2.91 t.9 2.1 2.91 2.91 

4.11 4.08 3.1 6.23 4.7 3.25 4.12 4.4 5.92 6.13 4.18 q.04 3!7 7.
13.71 13.71 13.71 !3.71 13.71 13.71 25.71 13.71 13.71 !3.71 13.7' 
1:.71 1.71. 13.71 

9.6 9.63 10,1 7.4@ 9.44 10.46 9.59 9.37 7.9 7.48 9.53 4.67 10.54 5.82
 

Source: Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER 

Table 11-36: Base Case Financial Analysis of Five IfUs With Dam Costs
 

ol Costs 
oa 0 1 " Costs 
CapitalCosts 
£Euipaent Costs 

CperatinqCosts 
Resettltaint Costs 

TotalCosts 
CrapRevenues 

iketReturns 

InternalRate o4 
Return 

1 2 

3.22 4.28 

6.53 2.14 
0.12 0.13 

0.10 0.28 
2.97 

12.94 7.53 
0.51 

-12.94 -7.22 

0.043170 

3 4 5 6 7 

8.11 8.05 8.45 6.01 1.29 
0.28 

6.82 3.13 19.a8 7.40 0.96 
0.53 0.23 0.77 0.72 1.21 

0.53 0.98 1.34 2.02 2.55 

1.90 3.67 

17," 12.39 14.11 16.15 6.26 

0.69 0.77 1.29 1.69 4.41 

-17.2 -11.62 -32.82 -14.46 -1.85 

9 

0.28 
2.99 
0.69 
2.91 

6.86 
5.43 

-1.43 

9 

0.28 

0.10 
2.91 

3.29 
7.97 

4.6 

1o 

0.28 

0.14 
2.91 

3.33 
9.00 

5.67 

I1 

0.28 

0.32 
2.91 

3.51 
11.43 

7.92 

12 I' 

0.2 0.2 

0.11 0.45 

2.91 2.91 

3.3 3.64 
13.13 13.46 

9.78 9.92 

14 15 

0.28 :9 0. 

0.15 0.62 
2.91 2.91 

3.34 3.81 

13.71 13.71 

10.37 9.90 

16 

.29 
1.01 
0.47 
2.91 

4.67 
11.71 

9.4 

17 

0.21 

1.20 
2.91 

4.39 
13.71 

9.32 

18 19 

'.28 0.29 
1.01 
0.16 0.19 

2.91 2.91 

4.34 3.48 

13.71 13.71 

9.35 10.33 

20 

0.28 
3.02 
0.30 
2.91 

6.31 
13.71 

7.2 

21 

0.29 
0.76 
0.60 
2.91 

4.55 

13.71 

9.16 

22 23 

0.29 0.21 
0.76 

0.34 0.43 
2.91 2.91 

3.53 4.4 

13.71 13.71 

10.19 9.31 

24 25 26 

0.29 0.28 0.29 
1.28 2.29 2.88 
0.13 0.62 0.44 

2.91 2.9l 2.91 

4.62 .1 6.51 

11.71 13.71 13.71 

9.09 7.61 7.20 

27 

0.28 
0.16 
1.11 
2.91 

4.44 

13.71 

9.2! 

29a 

0.28 
5.44 
0.69 
2.91 

9.32 

13.71 

4.39 

19 

0.29 
0.16 
O.Lo 
2.11 

3.45 

13.71 

10.26 

10 

0.29 
4.81 
0.17 
2.91 

8.17 

13.71 

5.54 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 11-37: Financial Rates of Return Summary of Five IDUs
 

Base Case 10% Increase 
in Costs 

10% Increase 
in Revenues 

Financial Analysis 

(Exclusive of Maguga Dam) 

Base Analysis 8.75 7.41 10.08 

Sensitivities 
Exclusive of Housing 
and Resettlement Costs 

13.00 11.41 14.59 

Reduced Cropping 
Intensity 3.96 2.60 5.26 

Financial Analysis 
(Inclusive of Maguga Dam) 

Base Analysis 4.32 3.14 5.50 

Sensitivities 
Exclusive of Housing 
and Settlement Costs 

6.21 4.94 7.50 

Inclusive of Irrigator 
Charges 5.95 4.61 6.70 

Reduced Cropping 
Intensity 0.02 -0.11 1.45 

Source: Devres Staff Estimates, August 1985
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40 

FINDINGS AND RECOMMENDATIONS
V. 


A. Findings
 

estate
of combined smallholder and 	nucleus 
1. 	 A project of 3,000 ha 

and has a
 

irrigation is financially sound, economically viable, 


wide range of other benefits. This base project would use some 


MCM/year. 

levels of justification,
2. A project of 5,000 ha has 	 even higher 

using up to 63 :.IC:.I annually. 	 The only possible constraint (at this 

of Class 1 and Class 2 land, suitable
time), might be the shortage 

for irrigation.
 

that alternative economics of 
3. 	 Preliminary analysis suggests the 

river 	pumping versus a canal carrying so::e 95-100 MCMyear should 

larger volumes of water use may
be re-examinec if and when these 


be serviced by one canal.
 

4. 	 The project area currently suggested for this project may very
 

well be the last available in the country of this size with proper
 

soils and economically low levels of pumping lift.
 

ha module, or Irrigation Development Unit
 
5. 	 The use of the 1,000 


(IDU) proved an effective device for phasing in projects 
of larger
 

be conditioned by water
 
sizes. Those alternate project sizes can 


availability.
 

6. 	 There would be some economics of scale in management, specialist
 

services affordable, work shops, transportation, marketing, and
 

other areas as the base project expanded in size.
 

on-project irrigation delivery system appears to be ideally

7. 	 The 


the project's physical and agronomic requirements. The

suited to 


buried system and the use of a balancing reservoir (for each IDU)
 

reduce both running costs and maintenance.
 

8. 	 Social infrastructure costs, particularly housing, weigh very
 

heavily in the financial/economic analyses.
 

Crop selection was based on a combination of agronomic, 
marketing


9. 

The nine crops combine high 	returns


and familiarization factors. 

the need for local market and


(tree crops for export) with 

maize, vegetables); with an eye to
smallholder food supply (e.g. 


modest cotton production,
minimizing water use (no sugar or rice, 


maximize tree crops).
 

maintain soil fertility and
 
10. 	 Crop rotations decidud upon should 


yields.
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11. 	 All crops can be marketed. Solid markets have been .-entified
 

domestically, in the RSA, and in the Northern Hemisphere (fruits
 

only). Those findings are discussed at Volume III. It is
 

established here however, that crops, cropping patterns, and the
 

volumes produced were all subject to a market and marketing
 

screening, including, especially, transportation.
 

12. 	 An organizational structure has been suggested for each IDU. The
 

point is made that, once two or three IDUs are established, an
 

umbrella project organization may be required.
 

13. 	 It was also found that a Basin-level Development Board, or
 

authority, would clearly be required to integrate the management
 

of all elements of water supply and water demand in the Komati 
River 	Basin.
 

14. 	 The project's financial and economic benefits arc significant. 
Without the cost of the dam and its maintenance, rates of return 

are very satisfactory. By adding back to the net revenue streams 
various project cost recovery activities, the project could cover 
the costs of the dam as well. 

15. 	 Other water users charges should also be levied in a manner to be
 
determined. Such levies can consistently build up funds to finance
 
continuing development investments.
 

16. 	 The project's direct and indirect employment impacts are
 
significant, particularly in the light of the continuing economic
 

malaise.
 

17. 	 Other benefits of the irrigation project include the
 
stabilization/predictability of income and hence living standards;
 
the provision of needed local and national food supplies; the
 

development of social facilities and services very much superior
 
to those available pre-project.
 

18. 	 The irrigation project has a 30-year life. Orchards require
 

replacement at 23-33 years. So do buildings, other civil works,
 
and on-project water delivery arid drainage systems. Another
 
advantage of the "module" development process is that the rc
development process can also be phased.
 

B. 	 Recommendations
 

1. 	 The base irrigation project of 3000 ha should be started with all
 
deliberate speed and expanded up to 5,000 ha.
 

2. 	 The development must be planned, coordinated and otherwise moved
 
forward most carefully and in an integrated manner.
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This will require the development 
of:
 

3. 


An appropriate planning/institutional environment;
0 


An appropriate executing agency and environment;
o 

An appropriate funding/financing institutional 
environment;
 

and
 

An appropriate set of linkages to external funding/techincal
 

o 

0 


assistance systems.
 

work on the project as described 
in the
 
4. The detailed feasibility 


TOR recommend
be started. These 

TOR at Annex 3 of volume I must 


issues and question marks to
of numerous on-projectconsiderazion example,These include, for

be addressed. 
system relationshiDps; smallholder 

soil/conserva-ion/delivery to do about 
how to kccp the farmer on his land; w-hat 

settlement; 
enforce production discipline; how to develop


livestock; how to 

context of the present land tenure system 

on
 
irrigation within the 


SHL.
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ANNEX 1
 

AGRICULTURAL CROPS, CROPPING AND BUDGETS
 



ANNEX 1 

Agricultural Crops, Cropping and Budgets
 

A. Introduction
 

This annex supplements the Chapter discussion of crops, cropping,
 

long list of cropsfirst section looks at therotations in Chapter IV. The 
those for the project
available for production in southern Africa and selects 


are suitable for lowv(-d irrigation farming and which, simultaneously,which 
second presents worksheets indicating smallholder cropcan be marlKte:. 71, 

the sa'me for tne nucleus estate.rotation, and erc.a buidL-up; the tLird does 

for these crop builid-un Is Fi-:gurc II-A-I.The profornai ork snLeet used 

Finally, the translation of these sets of assum:ptions into far,,; budgets is at 

section V. 

B. Eliminating otherwise Suitable Lowveld Crops
 

for such a crop/product classification. It is at
The Dcvres TOR call 

Table II-A-I.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-l: Eliminating Some Climatically Adapted (Lowveld)
 

Enterprises for Techno-Economic and Other Practical
 

Reasons
 

Enterprise
 

Crops Lowvclda 


Avocado X 

Allspice X 
Anise X 

Aubergine X 
Black Wattle X 

Beetroot X 
Butternut X 

Barley A 

Banana X 
Butter Beans X 
Blue Grass X 

Bean (common) 

Cashew nut X 

Cabbage X
 

Chillies X 

Caraway 


Chop Sucy Green 


Chick Pea 


Chicory 


Coffee arabica
 

Coffee robutsa X
 
Coriander 


Carrot X 


Clover X 

Clove X 


Cotton X
 
Cucumber/Pumpkin X 


Citrus (Grapefruit) X 


Citrus (Navel) 


Cassava X 


Cape Gooseberry 


Castor Oil X 


Dill 


Frescue 


Ginger X 


Green pepper 


Reasons for Elimination
 

No significant commercial value
 

No significant commercial value
 

No significant market demand
 
Land too limited. Could become a weed.
 

Io significant market derand 
No significant market demand
 

Irrigation neoded. Best grown on estate
 

nucleus
 

No significant commercial value
 

No significant commercial value
 

Irrigation needed. Best grown in humid
 

tropics
 

Estate production only
 
No significant market demand
 

No significant market demand
 

No significant market demand
 

Unproven. Research needed.
 

No significant market demand
 

No significant market demand
 

Only relevant as livestock pasture
 
No significant market demand
 

No significant market demand
 

Irrigation needed. Unsuitable for
 

smallholder production.
 
Irrigation needed. Unsuitable for
 

smallholer production.
 

No significant commercial value to
 

smallholder
 
No significant market demand
 
An estate scale crop
 

No significant market demand
 

Only relevant as livestock pasture
 

No significant commercial value
 

No significant market demand
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-l: Eliminating Some Climatically Adapted (towveld)
 
Enterprises for Techno-Economic and Other Practical
 
Reasons (continued)
 

Granadilla, purple 

Granadilla, yellow X 

Groundnut X
 
Guar X 


Guava X
 
Japanese millet 

Japanese raddich X 

Kenaf X 
Kidney vetch 


Kola nut X 

Lettuce X 


Lentil X 

Lespedeza X 

Linseed 


Lupin X 

Lucerne X 


Ilacadamia X 


Mango X
 
Millet grain X 


Maize X
 
Nile grass X 

New Zealand Hemp X 


Onions
 
Old man salt bush X 


Oats 


Pineapple
 

Papaya X
 
Quick grass X 

Paspalum X 


Potato
 
Pigeon Pea X 

Pyrethrum 

Rhodes grass X 

Rice X 

Rye 


Red clover X 


Sisal X 


Sugar beet 


Sword bean X 

Sunflower 


Sweet potato X
 

Production technicalities too complex
 
Production technicalities too complex
 

Too innovative
 

No significant commercial value
 
Only relevant as livestock feed
 
No significant market demand
 
No significant commercial value
 

Unproven
 
Too perishable. No significant market
 

demand
 
No significant market demand
 
No significant market demand
 
Only extensive estabe production viable
 
Only relevant as livestock feed
 
Irrigation needed. Mechanization excessive
 

and demand limited.
 
Irrigation required. Too innovatible.
 

Insignificant market demand
 

No significant commercial value
 
Unstable market. Economically non-viable
 

Only significant as livestock feed in arid
 

environment
 
No significant market demand
 

No significant commercial value
 
No significant commercial value
 

No significant commercial value
 
Unproven. Research needed.
 
Only relevant as livestock pasture
 
Water resource too limited
 
No significant market demand
 
Only relevant as livestock pasture
 

Decortication problem. Best grown on
 
estate scale
 
Conflict with sugar can industry
 
No significant market demand
 
No significant market demand
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-I: Eliminating Some Climatically Adapted (Lowveld)
 

Enterprises for Techno-Economic and Other Practical
 

Reasons (continued)
 

Soya bean 
Sugar cane X 
Strawberry Production technicalities too complex; 

very high production costs 

Sunflower 
Seradella X No significant market demand 

Sesame X No significant market demand 

Sorghum X No significant commercial value 

Tung nut An estate scale crop 

Tea Unproven. Availability of suitable sites 
uncertain 

Tomato X 
Teff Only relevant as livestock feed 

Thatch grass Only extensive production 
Tobacco 

Timothy No significant commercial value 

Velvet bean X No significant market demand 

Watermelon X Prohibitive transport costs to RSA markets 

Wheat Extensive estate production value 
Yam X No significant commercial value 

LIVESTOCK
 

Dairy Limited number of potential participants
 

Beef X Excessive constraints imposed by
 
traditions
 

Goat (meat) X No commercial significance to smallholder
 

Goat (dairy) No commercial significance
 
Pig Limited number of potential participants
 

Sheep Communal grazing system
 

Poultry Limited number of potential participants
 

a Those with an "X" a: e suited to lowveld. Those with an "X" but no comment
 

in col. 	(3) could be (or are) grown under lowveld irrigation conditions.
 

Source: 	Adapted from A Preliminary Study of Possible Agricultural Projects for
 
Swaziland (Mbabane East African Technical Services, April, 1985)
 

USAID.
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C. Smallholder Cropping
 

Six displays present the build-up of crops, and their rotations, on the
 
200 smallholder farms of the first IDU. Build up of settlement and planted
 
area takes one year less on subsequent IDUs simply because it is assumed that
 
acceleration is permitted by the settlement experience of the first IDU. Two
 
displays are provided for each of PY 4, 7 and 11, one for winter crops, one
 
for summer. Note that these are PY, not crop years; smallholder cropping 
begins in PY 4 (while the dam is under construction, and after sone cropping 
has begun on the nucleus estate. 

Figures II-A-2 through I!-A-7 show the build-up to a cropping intensity 
of 200 percent at PY 11, which is 100 ha field crops, summer and winter, and 
100 ha permanent tree cropjs. 
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SMALLHOLDER
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 4 SUMMER WINTER x
 

10 Year 1 Citrus 10 Year 1 Mango
 

10 10 10 Year 1 Avocado 10 Year 1 Papaya
 

10 10 10 10
 

10 10 10 lo
 

10 10 10 10
 

110 

A. INCOME (GROSS)Yie 

Est. Return Extende 

CROP Area, ha t/ha E/t rotal Return, E 

Tomato 50 20 	 347 347,000
 

100 200,000

2. Cabbage 	 50 40 


3. Potato 	 100 28 200 560,000
 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 

E 1,107,000
11. 


B.
 
OPERATION 	 Units E/Unita Extended Total
 

Direct Cost, E
 

1. Tomato 	 50 4896 244,800
 

2. Cabbage 	 50 3266 163,300
 

3. Potato 	 100 4520 452,OCO
 

4. 

5. 

6. 

7.
 

8. 

9. 

10.
 

ii. DIRECT 	COST TOTAL E 860,100
 

12. 	 GROSS MARGIN E 246,900
 

(line A.11 minus B.II)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-2: Worksheet for Cropping Budgets
 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to
 
the labour costs. That dropped gross margins slightly from those shown. ,'
 



SMALLHOLDER
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 4 SUMMER X WINTER
 

10 Year 1 Citrus 10 Year 1 Mango I
 

10 10 I0 Year 1 Avocado 10
 

10 	 10 10 10 Year 1 Papaya
 

10 	 10 10 10
 

10 	 10 10 10
 

10
 

A. INCOME (GROSS)_______ _____________________
Total 
 Est. Yield 
 Est. Return 
 Extended
 

CROP Area, ha t/ha E/t Pal Return, E
 

Maize 	 100 3.5 313 109,550
 

Cotton 	 100 2.0 820 164,00
2. 	 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 

II. 	 E 273,550
 

B.
 
a
E/Unt Extended TotalOPERATION 	 Units 


Direct Cost, E
 

i. Maize 	 100) 870 87,000
 

2. Cotton 	 100 1422 142,200
 

3. 

4. 

5. 

6_ 

7. 

8. 
9. 

10.
 

ii. 	 DIRECT COST TOTAL E 229,200 

12. 	 GROSS MARGIN E 44,_350
 
(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-3 : Worksheet for Cropping Budgets 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to..\IA 

4.1. l1'h,,, r-#-e Thpf drnnnpd nrnss marains sliahtlv from those shown. 



SMALLHOLDER
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 7 SUMMER WINTER x 

31 Year 4 Citrus 31 Year 4 Mango 

31 Year 3 Citrus 31 Year 3 Mango 31 Year 4 Avocado 31 Year 4 Papaya 

31 Year 2 Citrus 31 Year 2 Mango 31 Year 3 Avocado 31 Year 3 Papaya 

31 Year 1 Citrus 31 Year I Mango 31 Year 2 Avocado 3" Year 2 Papaya 

31 31 31 Year 1 Avocado 31 Year I Papaya 

50 

A. INCOME (GROSS)
 
Total Est. Yield Est. Return Extended 

CROP Area, ha t/ha E/t rotal Return, E 

1. Tomato 50 20 317 347,000 

2. Cabbage 50 40 100 200,000
 
3. Potato 100 
 28 T 200 560,000 

4. 

5. 

6. 

7. 

8._ 

9. 

10.
 

11. E 1,107,000
 

B._ 

Units E/Unita Extended TotalOPERATION 

Direct Cost, E
 

1. Tomato 50 4896 244,800
 

2. Cabbage 50 3266 163,300
 

3. Potato 100 
 4520 452,000
 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. DIRECT COST TOTAL E 860,100
 

12. 
 GROSS MARGIN E 246,900
 
(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WITER ON THE KOMATI RIVER
 

Figure II-A-4: Worksheet for Cropping Budgets 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment t"
 
the labour costs. That dropped gross margins slightly from those shown.
 



SMALLHOLDER 
CROP BUDGET SUMMARY WORKSHEET 

PROJECT 7 SUMMER x WINTED 

31 Year 4 Citrus 31 Year 4 Mango 

31 

31 

31 

31 

Year 3 Citrus 

Year 2 Citrus 

Year 1 Citrus 

31 

31 

31 

31 

Year 3 Mango 

Year 2 Mango 

Year 1 Mango 

31 

31 

31 

31 

Year 4 Avocado 

Year 3 Avocado 

Year ,2 Avocado 

Year 1 Avocado 

31 

31 

31 

31 

5O 

Year 4 Papaya 

Year 3 Papaya 

Year 2 Papaya 

Year I Papaya 

A. 

1 

2. 

3. 

INCOME 

CROP 

Co 
2.aiize 

Papaya 

(GROSS) 
Total 

Area, ha 

103 

100 

25 

j 

Est. Yield 
t/ha 

2.0 

3.5 

25.0 

E _ 

Est. Return 
E/t 

_,_.___-, 

313 

400 

_ 

Extended 
otaI Return, 

164, 000 

109,550 

250,000 

E 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. E 523,550 

B. 
OPERATION Units E/Unita Extended Total 

Direct Cost, E 

1. Cotton 100 1422 142,200 

2. 

3. 

4. 

Maize 

Papaya 

100 

25 

870 

3363 

87,000 

84,075 

5. 

6. 

7. 

8. 

9. 

10. 
6i. DIRECT COST TOTAL E 313,275 

12; GROSS MARGIN E 210,275
 

(line A.11 minus B.11)
 
SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure TI-A-5: Worksheet for Cropping Budgets 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to
 

the labour costs. That dropped gross margins slightly from those shown.
 



SMALLHOLDER 

CROP BUDGET SUMMARY WORKSHEET 

PROJECT 11 SUMMER WINTER X 

131 Year 8 Citrus 31 Year 8 Mango 

31 Year 7 Citrus 31 Year 7 Mango 31 Year 8 Avocado 31 Year 8 Papaya 

31 Year 6 Citrus 31 Year 6 Mango 31 Year 7 Avocado 31 Year 7 Papaya 

31 Year 5 Citrus 31 Year 5 Mango 31 Year 6 Avocado 31 Year, 6 Papaya 

31 31 31 Year 5 Avocado 31 Year 5 Prpaya 

1-50 

A. INCOME (GROSS)
 
Total Est. Yield Est. Return Extended 

CROP Area, ha t/ha E/t otal Return, E 
1. Tomato 50 20 	 347 ,0, 

2. Cabbage 50 40 	 100 200,000
 

3. Potato 100 28 	 200 560,000 

4. 

5. 
6. 

7. 

8. 

9. 

10.
 
11. 
 E 1,107,000
 

B. 

OPERATION Units E/Unita 	 Extended Total
 
Direct Cost, E
 

1. Tomato 	 50 4896 244,800 

2. Cabbage 	 50 3266 163,300
 

3. Potato 	 100 4520 452,000
 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 

11. 
 DIRECT COST TOTAL E 860,100
 

12. 
 GROSS MARGIN E 246,900
 

(line A.11 minus B.11)
 
SWAZILAND: ECONOMIC STUDY OF POSSIBLE USEF OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-6: Worksheet for Cropping Budgets
 

aNote that these were raised, subsequently, at the project level to 
allow for subsequent adjustment to
 
the labour costs. That droooed ross marqins sliqhtly from those shown.I d
 



SMALLHOLDER
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 11 SUMMER x WINTER 

31 Year 8 Citrus 31 Year 8 Mango I 

31 Year 7 Citrus 31 Year 7 Mango 31 Year 8 Avocado 31 Year 8 Papaya 

31 Year 5 Citrus 31 Year Mingo 31 Year 7 Avocado 31 Year 7 Papaya 

31 Year 5 Citrus 31 Year 5 ,argo 31 Year 6 Avocado 31 Year 6 Papaya 

31 31 31 Year 5 Avocado 31 Year 5 Papaya 

5O 

A. INCOME (GROSS) 
Total Est. Yield Est. Return Extended 

CROP Area, ha t/ha E/t otal Return, E 

! Co t ton 	 2 J00 320 164 
,000 

2. ai ze 	 100 3,5 313 0,% 

3. Papaya 	 50 25 .{90 SC 

SMango 50 9 64? 333 a9T 

5.Avocado 50 40 17, 352,000 

6. 

7. 

8. 

9. 

10.
 

E 1,414,450
ii. 


B. 
Units E/Uni ta Extended TotalOPERATION 


Direct Cost, E
 

7.Cotton 	 100 1422 142,200
 

2. Maize 100 	 870 8$7, (_____0 

3. Papaya 	 50 33(3 168,15o 

4. Mango 	 50 4303 215,150 

5. Aocado 	 50 4147, 

6.
 

7. 

8. 

10.
 
1I. DIRECT COST TOTAL E 836,400
 

12. 	 GROSS MARGIN E 578,050
 

(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF 
ADDITIONAL WATER ON THE KOMATI RIVER 

Figure II-A-7: Worksheet for Cropping Budgets 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to 

thr, labour costs. That drooDed aross, margins slightly from those shown. 



D. Nucleus Estate Cropping
 

background on the nucleus
Figures II-A-8 through II-A-15 provide 


the first IDU and subsequent IDU
estates' crop development programme; this is 


the 3000 ha base project) take only three-quarters of
development (two more in 


the time.
 

Figure II-A-8 lists the cropping activities on the estates' 600 ha year 

by year. The first three years' rotations are portrayed schematically at the 

next two Figures. Figure II-A-IO indicates the cropping by 31 ha block for the 

first five cropping years. Figures II-A-12 through II-A-15 provide the 

equivalent of earlier smallholder tables--winter and summer cropping work 

sheets for PY 3 and 10. At full development the estate has 450 ha of tree 

crops, the balance going to both winter and summer field crops (plus the 

nursery) . 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMI, TI RIVER
 

Figure II-A-8: Cropping Pattern for the Nucleus Farm, First 1000 ha IDU
 

600 ha 

PY 1 

PY 2 

Dam Design 

Nursery 10 ha 

-

PY 3 Nursery: 
10 ha + 10 ha 
- 20 ha 

PY 4 Nursery: 
20 ha + 10 ha 
- 30 ha 

PY 5 Nursery 30 ha 

(Fruit trees 

(Nursery 

(.Maize 

(Cotton 

Vegetables 


No Crops
 

Summer Crops: 


Winter Crops: 


Summer Crops: 


Winter Crops: 


Summer Crops: 


Winter Crops: 


Summer Crops: 


Winter Crops: 


450 ha
 
30 ha
 
60 ha 

60 ha
 
120 ha 


[,;aize 

Cotton 

Vegetables 


Maize 

Cotton 


Vegetables 

Citrus 


Mango 

Papaya 

Avocado 


Maize 

Cotton 

Vegetables 


Citrus 

Mango 

Papaya 

Avocado 


Maize 

Cotton 

Vegetables 


Citrus 

Mango 

Papaya 

Avocado 


Summer Crops
 

Winter Crop
 

60 ha 
60 ha 
12C ha 

135 ha 

135 ha 


270 ha
 
30 ha
 

33 ha
 
33 ha
 
33 ha
 

135 ha
 
135 ha
 
270 ha
 

60 ha 


(60 ha + 75 ha)
 
(60 ha + 75 ha)
 

(30 ha + 30 ha)
 
60 ha (33 ha + 33 ha)
 
66 ha (33 ha + 33 ha)
 
66 ha (33 ha + 33 ha)
 

60 ha
 
60 ha
 

120 ha
 

150 ha (60 ha + 90 ha)
 
100 ha (60 ha + 33 ha)
 
100 ha (66 ha + 33 ha)
 
100 ha (66 ha + 33 ha)
 

Note: 	Nursery plots will be used for growing fruit tree seedlings to serve the
 

farmers' needs, to provide plants for fill-ins on the nucleus farm, for
 
testing and evaluating new and potential fruit tree varieties and for
 

variety testing and evaluation.
 

Fruit trees should preferably be planted on the higher ground.
 

Source: Devres Staff Estimates, August 1985
 

11-137
 



40ha 40 ha 40 ha

1I 

maize  - .Cotoian 

Ist Year Suinmer Crops Rotation 

potatoes cat ~e tom~atoes 

I2I/ 

1st Year Winter Crops Rotation 
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ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-9: Annual Crop Rotation Plan (Year 1) 
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Figure II-A-II: Annual Crop Rotation Plan (Year 2 and 3)
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Figure II-A-li: 	 Nucleus Estate--Cropping by Blocks
 

(years 1 - 5)
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31 Plant Citrus 


31 


31 


31 


31 Nursery 20 ha 


A. INCOME (GROSS)
 

CROP 


i. Cabbage 


2. Tomato 


3. Potato 


4. 

5. 

6. 

7. 

8. 

9. 

10.
 
11. 


B.
 
OPERATION 


1. Cabbage 


2. Tomato 


3. Potato 


4. 

5. 

6. 

7. 

8. 

9. 

10. 
11. 


12. 


NUCLEUS FARM
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 3 SUMMER WINTER X
 

31
 

31 31 31 Plant Mango
 

31 31 Plant Papaya 31
 

31 Plant Avocaio 31 31
 

31 Vegetdbles 31 Vegetables 31 Vegetables
 

50 Veetables
 

Total Est. Yield Est. Return Extended
 
Area, ha t/ha E/t Irtal Return, E
 

90 55 100 495,000 

90 30 347 936,900 

90 35 200 630,000 

1 

E 2,061,900 

Units E/Unita Extended Total 
Direct Cost, E 

90 4318 388,620 

90 7183 646,470 

90 5121 460,890 

DIRECT COST TOTAL E 1,495,980
 

GROSS MARGIN E 565,920
 
(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure IT-A--12: Worksheet for Cropping Budgets
 

aNote that these were raised, subsequently, at the project level to allow for subseauent adjustment to
 

the labour costs. That dropped qross marqins slightly from those shown.
 



NUCLEUS FARM
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 3 SUMMER x WINTER
 

31 Plant Citrus 31
 
31 31 
 31 31 Plant Mango
 

31 31 31 Plant Papaya 31
 

31 31 Plant Avocado 31 31
 

31 Nursery 20 ha 31 Maize 31 Cotton 31 Maize
 

50 Cotton
 

A. INCOME (GROSS)
 
Total Est. Yield Est. Return Extended
 

CROP Area, ha t/ha E/t rOtal Return, E
 

1. Cotton 135 2.5 820 276,750
 

2. Maize 135 7.0 313 295,785
 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 
11. 
 E 572,535
 

B.
 
OPERATION Units 
 E/Unita Extended Total
 

Direct Cost, 
 E
 

1. Cotto. 
 135 1776 239,760
 

2. Maize 135 1329 179,915
 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 

11. 
 DIRECT COST TOTAL E 419,175
 

12. 
 GROSS MARGIN E 153,360
 
(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-13: Worksheut for Cropping Budgets 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to 
the labour costs. That dropped aross marqins sliqhtly from those shown. -)' 



ii'uoLeuz rt~im 

CROP BUDGET SUMMARY WORKSHEET 

PROJECT 10 SUMMER WINTER x 

31 7 Year Citrus 31 6 Year Citrus
 

31 5 Year Citrus 31 5 Year Citrus 31 5 Year Citrus 31 7 Year Mango
 

31 6 Year Citrus 31 5 Year Mango 31 7 Year Papaya 31 6 Year Papaya
 

31 5 Year Citrus 31 6 Year Avocado 31 6 Year Avocado 31 6 Year Avocado
 

31. Nursery 30 ha 31 Vegetable 31 Vegetable 31 Vegetable
 

50 Vegetable
 

A. INCOME (GROSS)
 
Total Est. Yield Est. Return Extended
 

CROP Area, ha t/ha E/t otal Retrn, E
 

1. Cabbage 	 40 55 100 220,000
 

2. Tomato 	 40 30 347 416,400
 

3. Potato 	 40 35 
 200 280,000
 

4. 

5. 

6. 

7. 

8. 

9. 

lo.
 

1l. 
 E 916,400
 

B.
 
OPERATION Units E/Unita 	 Extended Total
 

Direct Cost, E
 

1. Cabbage 	 4318
40 	 172,720
 

2. Tomato 
 40 7183 	 287,320
 

3. Potato 
 40 5121 	 204,840
 

4. 

5. 

6. 

7. 

8. 

9. 

10.
 

11. 
 DIRECT COST TOTAL E 664,880
 

12. 
 GROSS MARGIN E 251,520
 

(line A.11 minus B.11)
 
SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-14: Worksheet for Cropping Budgets
 

aNote that these were raised, subsequently, at the project level to 
allow for subseauent adjustment to
 
the labour costs. That dropped qross marqins sliahtlv from those shown.
 



NUCLEUS FARM
 
CROP BUDGET SUMMARY WORKSHEET
 

PROJECT 10 SUMMER x WINTER
 

31 7 Year Citrus 31 6 Year Citrus
 

31 5 Year Citrus 31 5 Year Citrus 31 5 Year Citrus 31 7 Year Mango
 

31 6 Year Mango 31 
5 Year Mango 31 7 Year Papaya 31 6 Year Papaya 

31 5 Year Papaya 31 6 Year Avocado 31 6 Year Avocado 31 5 Year Arovado 

31 Nursery 31 Cotton 31 Maize 	 31 Cotton 

50 

A. 	INCOME (GROSS)
 
Total 
 Est. Yield Est. Return Extended 

CROP Area, ha t/ha E/t otaI Return, E 

1. Citrus 
 150 

2. Avocado 	 100 40 176 704,000 
3. Mango 	 100 9 642 557,800
 

4. Papaya 	 100 25 
 400 1,000,000
 

5. Cotton 	 60 2.5 
 820 123,000
 

6. Maize 	 60 7 313 131,Z160 

7. 

8. 

9. 

10.
 
11. 
 E 2 F36,2C-n 

B.
 

OPERATION 	 Units E/Unita Extended Total
 
Direct Cost, E
 

1. Citrus 	 150
 

2. Avocado 	 i00 4478 447,800
 

3. Mango 	 1 100 4403 430,300 

4. Papaya 
 i00 3363 	 336,300
 

5. Cotton 
 60 1776 	 106,560
 

6. Maize 	 60 1329 79,740
 

7. 

8. 

9. 

10.
 

11. 
 DIRECT COST TOTAL E 1,400,700
 

12. 
 GROSS MARGIN E 1,135,560
 
(line A.11 minus B.11)
 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Figure II-A-15: Worksheet for Cropping Budgets
 

aNote that these were raised, subsequently, at the project level to allow for subsequent adjustment to
 
the labour costs. That droooed qross marqins slightly from those shown.
 



E. Crop and Farm Budgets
 

Four further tables present field crop and tree crop cost and return
 
data. Table II-A-2. shows smallholdcr farm field crop budgets; there are
 
five--cabbage, tomato and potato in the winter-, and maize and cotton as 
summer
 
crops. As expected, tomatoes and potatoes provide the highest net returns.
 
Maize requires the least labour and tomatoes the most. Cotton requires the 
most water, however, followed fairly closely by tomatoes. *oe'e resources 
available, it would have been useful to calculate the net return per '43 of 
water used for each of these crops. As a further exercise, the labour costs
 
could be added back to the not return/ha if the farm family performed all its 
own labour and if that labour were priced at market rates. 

Table Il-A-3 provides the equivalent data for the nucleus estates' field 
crops. e returns are somew.lat. h :' becau;e' of hi oher vields and lower 
production coszs,/t cf outrut--'he incid'ncc of mac.,ine:'y''e:ulnmert operation 
is higher than on the small farms. 

Table II-A-2 indicates the equivalent data for the projects four tree 
crops--mango, papaya, avocado and citrus. Costs yields and returns arc assumed
 
to be the same for both smallholders and the estate. Variable costs/ha are not
 
too different as between crops (E3,130-E4,6C9) but net returns vary a great
 
deal, from El,446/ha for mango up to E6,870 for papaya. Since the four crops
 

3are assumed to consume the same volume of water, the returns/I are clearly 
the highest with papaya. At this time of development of and experiment with 
the first IDU, it was deemed prudent to recognize a market constraint for 
papaya,and, as well, to be somewhat conservative and not "put all the eggs in
 
one basket." These constraints can of course be released with subsequent IDU
 
development.
 

Finally, Table II-A-5 collates the smallholdcr data into a budget for a
 
2 ha farm producing three hectares of crop annually. Net returns, or the gross
 
margin, just exceed E5,000. Up to E1,000 could be added to that to the degree
 
the family does its own farm work. Simultaneously, that value may not all be
 
cash since perhaps half thT maize, and some of the vegetables and fruit, could
 
be consumed by the family.
 

1 
In the marketing analysis (Volume III) it was assumed that 30% of 
smallholder vegetable output, maize, and papaya, was consumed by the 
producer families themselves. 
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S LD ECONOMI"CSTUDY~OF2OSSIBLEUSESOFL 

~ ADITINALATERbN'THFKOMATI- RIVER 

Table Smallhol2mderFarm.Field Crop Budgets.. 

CROPS 
Ct(Elba) 

Production Costs 
Seed 
Fertilizer 
Chemi cal s 
Mechanical 

operations 
Irrigation 

Ma in t. &~ Repair 
InSUrance 
Contingencies 
Irrigation 

Maize 

.39 

176 
22 

137 

55 

49 
160 

Cotton 
(E/ha) 

17 
116 
167 

99 

55-

.68 
292 

Cabbage 
(E/ha 

36Co 
289 
1173 

1944, 

=5 

148 
155 

7 

Tomato 
(Elba) 

9 190 
456 
86 

123 

55 

138 
2451 

Potat 
(E/he 

1 

Subtotal Production Costs 638. 814. 1:314 12795 31 Q 

SPackagi ng 

Materials 
Transport

v.Levies 
COSTS 15 

88 
11467 

75 
109 -. 

10C)C00C 5(.-0
.. 

Subtotal Processing 
n Mketing Costs 

.. 
13 11967 1 

.Labour Costs 
Harvesting 

(Production,
&Processing) 120 43( 58C 765 ' 

TOTAL. VARIABLE COSTS 861 1428 Z249 4047 4c 

YIELD 

PRICE 

(T/H -. 

(E/T) 

3. 50 

313 

2. 00) 

820 

40--. Of 

10 

20.0 

**.j 47.. 

1218. 

. 

TOTAL RETURN 10-96 164C) 400) 6940. 

NET RETURN 27.5 2'12 751 6B93 

Soirce:Devres Staff Estimates, A-gust 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-3 Nucleus Estate Field Crop Budgets
 

CROPS 


Pduction Costs 
Seed 

Fertilizer 
Chemicals 

Mechani cal
 

operations 

Irr igat ion
 
Maint. & Repair 


Insurance 


Contingencies 

Irrigation 


Subtotal Production Costs 


Processing and 
and Marketing Costs
 

Packaging 
Materials 


Transport 

Levies 


Subtotal Processing
 
and Marketing Costs 


Labour Costs (Production 
Harvesting and Processing 

TOTAL VARIABLE COSTS 


YIELD (T/HA) 


PRICE (E/T) 


TOTAL RETURN 


NET RETURN 


Maize Cotton 

(E/ha) (E/ha) 


40 17 

200 134 

71 228 


104 218 


55 55 


148 85 


735 365 


953 1102 


3849-0 

38 

226 94 


136
 

264 23.0 


310 445 


1527 1777 


7 2.5 


313 820 


2191 	 2050 


664 273 


Cahbie 

(E/ha) 


67 

578 


313 


55 


165
 

213 

155 


1839 


489 

1375 


1864 


590 


4293 


55 


100 


5500 


1207 


Tomato 

(E/ha) 


998 

977 

368 


316 


55 


3)0 
245 


3259 


2 

750 


2950 


875 


7084 


3. 


347 


1)410 


3326 


Potato
 
(E/ha)
 

1620
 
542
 
19.
 

.91
 

55
 

32C) 
155
 

3276
 

466
 
466
 
875
 

1341
 

610
 

5227
 

3.5
 

200
 

700(C
 

1777
 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-4 
 Fruit Crop Budgets for Nucleus Estate and Smallholder Farms
 

CROPS Mango Papaya Avocado Citrus 

Production Costs (E/ha) (E/ha) (E/ha) (E/hi) 

Seed ° : planting material 
Fertili zer 
Chemical s 

Mechanical 
operations 

Irrigation 
maint. & repair 

Insurance F other 
Contingencies 
Irrigation 

50 
164 
295 

86 

20 
27 
75 

610 

9) 
2 

15 
610 

92 
92 

2133 

2:, 

3C 
175 
78 

610 

17 

94 
229 
610 

Subtotal Production Costs 1:27 735 1:14 1486 

Harvesting and 
and Marketing Costs 

Packaging 
materials 

Transport 
Levies & contingencies 

1515 
758 
262 

120 
1770 

1647 
796 
212 

1023 

Subtotal Harvesting 
and Marketing Costs 2535 1890 2655 1o'23 

Labour Costs (Production, 
Harvesting P Processing) 470 505 700 1295 

TOTAL VARIABLE COSTS 4-32 130 4669 3804 

YIELD (T/HA) 9 25 40- 25 

PRICE (E/T) 642 400 176 271 

TOTAL RETURN 5778 10000 7)4(- 6775 

NET RETURN 1446 6870 2371 2971 

Source: Devres Staff Estimates, August 1985 
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SWAZILAND: EODNCMIC STUDY OF POSSIBLE USES OF 

ADDITIONAL WATER ON TET-EKATI RIVER 

Table II-A-5: Individual Smallholder Cropping Pattern and
 
Earnings for 2 ha Unit 

Crop Area Yield/ha Price Production Total Net Return 
(ha) -___ Cost/ha Return 

Maize 0.50 3.50 315 860 551 121 
Cctton 0.50 2.00 820 1430 820 105 
Tomato 0.25 20.00 345 4045 1725 714 
Cabbage 0.25 40.00 100 3250 1000 188 
Potato 0.50 28.00 200 4575 2800 513 
Mango 0.25 9.00 C40 4330 1440 358 

Avocado 0.25 40.00 175 4670 1750 583 
Citrus 0.25 25.00 270 3805 1688 736 
Papaya 0.25 25.00 400 3130 2500 1718 

TOTAL 
5034 

Source: Devres Staff Estimates, August 1985 
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ANNEX 2
 

THE ORGANIZATION OF MARKETING OPERATIONS
 

A
 



ANNEX 2
 

The Organization of Marketing Operations
 

The Marketing Operation and a Marketing Unit
 

A. General
 

It is recommended that a project marketing unit should be created to
 

coordinate harvesting with market opportunities, and to provide the facilities
 

and delivery to the
collcction, packing,
and services for grading, storage 


markets at the rig: time. The organization .:ouid be responsible for making 

advance purchase, a- agreed prices, of produce pre-harvest from smallholders, 

and for establishing a common pool representing consolidat< domestic and 

export earnings for distribution to smallholders at the end of the season or 

a percentage deduction to cover all direct product/marketagreed period, less 


related costs and o:her changes as required.
 

for the purpose of this report, that the marketing unit
It is proposed, 


could be known as the Komati Agricultural Produce Mlarketing Authority
 

would be classified in two distinct
(KOMAPRO). The marketing function 


categories.
 

1. Domestic Markcting
 

Primarily concerned with the distribution of fresh produce to the 

local and central markets, and the delivery of maize and cotton to the 

appropriate ccntres.
 

2. Export :,arkcting
 

The shipment of high priced out-of-season fruits to competitive
 

from countryoverseas markets--where consumer preferences can differ widely 


neighbouring African
to-country--and for distributing fresh vegetables to 


countries whenever an identified demand exists.
 

B. Domestic Marketing
 

The marketing of vegetables in Swaziland, and especially in the densely
 

around and region,
populated ccntrcs Mbabane Manzini in the Central is
 

a of on quantities and types of
characterized by lack information the 


are for sale, and
vegetables grown, the periods when they available 


Smallholdcrs have no idea of the
fluctuations in volume and demand levels. 


magnitude of the market for their vegetables.
 

The MOAC's M4arkct Advisory Unit collects daily price data at the Mbabanc
 

and Manzini markets and broadcasts prices twice weekly on the local radio. The
 

unit also publishes - monthly bulletin on average prices and volume sold, but
 

is not equipped to estimate or provide supply and demand information.
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main sources of supply providing 68
 
Currently, TDL farmers are the 


supplies. These
 
percent of sales to the Central area and 67 percent local 


vegetables to the Central area, and 35
 
farmers sell 39 percent of their 


percent locally.
 

market their
neither resources nor the skills to
SNL farmers have the 

larger and more efficient TDL farmers.
 produce, let alone to compete with the 

Dealers prefer to buy from regular suppliers located in the Central areas, and 

go out to the RD -iI"ly when undersuppl ied by TDL farmers locally. 

the supply potential from smallholders has not hitherto been
Consequently, 


are far higner than in RSA.

fully tapped with the result that local prices 


A con,. nuaition of the existing supply constraints during the period of 

for the project u.rea s vegetables in
the first I .U ensure reacyv outletwould ai 

:rke ts , ann wou In fully justify major considerazion being giventhe Ccnura1 But the contrary situationto the vegetable comtont in croping pat terns . 

be the case, leading to significa vc changies in. the project'smay well 
horticultural development programme. The determining factor will stem from the 

impact of the recently established IN'ational Ag]ricultural 2arketing Board 

(NAMB), and the construction of the proposed wholesale market at Mahlanya
 

the INAMB in Volume Ill of this report).
(more details on 


will compile a register of
The National Agricultural Marketing Board 

distributors, importers and exporters. It will establish a list of "scheduled 

in detail in the formal
products". The structure and finctions are covered 

the co-funding agency. Briefly, activities
recommendations drafted by IFAD, 


process for all fresh produce regardless
include the regulation of the -_rket 


of supply, the introduction of quality standards, rationalization of
of source 

in relation to demand, the provision of marketing and


domestic supply 

transport services, the arrangement of market outlets for large scale farmers,
 

and the handling of exports to neighbouring countries. Operational components
 

will include the following:
 

0 Central Market Depot. Two cold rooms, bulk grain storage (5,OOOT),
 

and sales floor area. Grading and packing
general storage 


Fleet of 20 trucks (8T) and 5 pick-ups 2 1/2T) for
facilities. 


local and distant collection;
 

a shed and small office, 50 142
 
o Collection Centres. Comprising 


Total 16;
 

0 Market Intelligence Unit. The unit ..ill collect and compile 

the majorregular market information on prices and volumes in 


markets in Swaziland and neighbouring countries, so as to
 

prices at the grading and collection
determine weekly buying 

centres; and
 

Transceivers. RDA's (Rural Development Areas) are to be equipped
 

with a new UHF (Ultra High Frequency) communications network with
 

four frequency channels, establishing direct links between the
 

the main fruit and vegetable growing
Central Wholesale market and 
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centres. Information on market prices and conditions will be
 
exchanged for feed-back information on production availability to
 
the market authorities and wholesale/tradcrs.
 

It is assumed that, by Project Years 2 and 3, when the first supplies of
 
vegetables become available, the NAMB and central wholesale market will have
 
become fully operational. It will be essential that KO.APRC should work in 
close collaboration with NAMB, and also that full benefit should be received 
from this association in terms of the sources made available to snallholders 
and estate farms. in particular KOMAPRO should be linked in to the transceiver 
network, so that harvesting and delivery of produce can be geared to central 
market requiremorts. 

C. Export irkc tim-

It is viv:i1y ispurtant to establish a systematic, yet uncomplicated 
procedure covering; alL stages between collection of produce at farmgate to 
delivery into the export markets, in the following activity sequence: 

o Transport from farmgatc to packing house; 
o Washing, first quality inspection; 
o Pre-cooling;
 
O Second quality control, sorting, grading and packing;
 
O Cold storage (if required);
 
o Requisition of transport to port of departure; and 
o Export documentation. Customs documents, way bills, certificates 

of origin, export entry, shipper's despatch instructiong, customs
 
invoices, letters of credit, etc. 

Many of these functions will be handled by a shipping agent who can 
arrange to transport the produce from the project area to the port of 
departure, and deal with most of the complicated documentation. This 
presupposes that KOMAPRO has already appointed a sole importer/agent in the 
export market. It also assumes that KOMAPRO is appropriately staffed with very
 
experienced management to control and direct the complex and critical
 
operations from the start.
 

The alternative is to appoint an export agent in RSA specializing in 
perishable produce who, in turn, will have importer connections in each export 
market. The export agent handles all documentation and arranges shipments by 
sea or air according to the urgency indicated by market opportunity. The 
complete operation is handled on an agreed fruit commission, with prompt 
payments less deduction of all charges, taxes, etc. Johannesburg exporters
 
indicated their willingness to enter into negotiations with the Komati project 
administration, which would include provision of containers, or consolidating 
loads with silimar produce from Eastern Transvaal, if required. The 
disadvantage could be a possible penalty in the forfeiting of the foreign 
exchange earnings. On the other hand, a three-year contractual arrangement 
wi i an experienced organization on a sole agency agreement would ensure that 
management's learning curve would reduce operational losses while achieving 
effective market penetration and export revenue. 
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Another option would be to utilize the resources of PRODEX, the non
citrus marketing wing of the South African Citrus Exchange. PRODEX was set up
 
in 1982 with a view to feeding into its extensive citr,,s distribution network,
 
a more broadly based produce range. The idea is theoretically sound, but in
 
practice, has hit several sprious problems, partly due 
to inexperienced South
 
African exporters having h, too high expcctations, and partly due 
to the
 
inability of the citrus colossus to think small enough. It may well that
be 

the need for diversification may result in Prodex emerging as 
a useful adjunct
 
to the working arrangement that already exists 
through the Swaziland Citrus
 
Board. As Project Years 2 and 3 approach, this and other possible avenues
 
should be studied more closely.
 

D. Staffing
 

Staffing policy of KOMAPRO would be based 
on minimum personnel with
 
maximum skills, motivation and mobility. Initial 
staff requirements would be:
 

o i4arketing M4anagcr; 
o Domestic M4arketing Officer/Transport Officer; 
o Cold Storage Officer; 

o Secretary/Typist/Telex; and
 
o Driver
 

Equipment would include telex, UHF transceiver, typewriter and pick-ups/
 
land rover vehicles.
 

It may be argued, and correctly so, that the above staff would be
 
disproportionate to the scale 
of the first IDU. This is correct, but the
 
skills required will be the same for 1,000 ha as for 5,000 ha; and
 
regrettably, so 
single individual could be expected to be sufficiently expert
 
in export marketing, domestic marketing and cold storage quite apart from
 
being in three places at the same time.
 

A solution could be a technical assistance programme which would support
 
project implementation. A Marketing Advisor, on two-year 
contract, could
 
discharge the functions of marketing manager, set up the project marketing
 
body KOMAPRO, and train the Domestic Marketing Officer. During this period,
 
the latter would be motivated by the prospect of promotion to Marketing
 
Manager on the Advisor's departure, which would be achievable on the basis of
 
two years on-the-job training. A job description for the Marketing Advisor is
 
attached.
 

Technical assistance 
would also be required for the highly specialized
 
role of Produce Storage Officer. His period of assignment would be for three
 
months following the construction of the cold storage and prc-storage units. A
 
job description for this Advisor is 
also attached.
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Attachment 1 to Annex 2
 

Outline Job Description--Marketing Advisor (Agricultural Produce)
 

1. 	 Duties:
 

1.1 	 Advice to the Komati Project Manager on the establishment of the
 

Komati Agricultural Produce Authority (KOIMAPRO).
 

1.2 	 Assistance in organisational and evaluation of market
 

intelligence.
 

1.3 	 Assistance in diversification of exports and product mixes.
 

1.4 	 Assisting KO:,APRO to oFtimizc foreign exchange earnings through 

better utilization of available transport facilities by air, sea, 

road and rail. 

1.5 	 Advise KOMAPRO in methods for the creation of an effective
 

promotional campaign in neighbouring and overseas export markets.
 

1.6 	 Advise on methods of quality inspection pro- and post-farmgate,
 

and recommend methods for systematic quality control of produce
 

before storage and before shipment.
 

1.7 	 Instruct the marketing staff of KOMAPRO on all aspects of the
 

marketing mix, and provide on-the-job training for smallholders on
 

the harvesting and handling of perishable produce for export
 

markets.
 

2. 	 Oualifications and Experience:
 

2.1 	 Extensive practical experience as marketing manager of large-scale
 

organizations of international repute engaged in the export or
 

import of fresh and processed fruit and vegetables.
 

2.2 	 Experience in marketing and distribution methods in West European
 

and Middle East fruit and vegetable markets. Knowledge of the
 

Japan market would be an advantage.
 

2.3 	 Knowledge of quality control requirements of OECD, EEC and
 

importing countries in Western Europe, Middle East and Japan.
 

2.4 	 Practical knowledge of package design, packaging for shipment,
 

palletization for transport by road, air, sea and rail to export
 

markets. Knowledge of the packaging industry, trends in packing
 

materials, design and methods.
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2.5 	 Specific experience in dealing with the principal markets of
 

Western Europe with special reference to France and Scandanavia,
 

West Germany, the Netherlands and the United Kingdom.
 

3. 	 Period of Assignment: Two full man-years.
 

4. 	 Location: Komati region with extensive travel in neighbouring Africa
 

and export markets.
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Attachment 2 to Annex 2
 

Outline Job Description--Storagc Consultant
 

1. Duties:
 

Assist the cold store manager to opcrate and maintain cold storage
1.1 

acceptable standards of use and 	utilization.
facilities at 


1.2 	 Advise the Project %larkcting Organization on suitabl. equipment 

for cleaning, grading and packing of fruits and vegetables. 

fresh1.3 	 Arrange seminars on storag', handling and packing of 

produce. 

1.4 	 Arrange a hands-on training programme for the Cold Storage
 

Officer. 	 This programme should cover the technical aspects of 

maintenance of refrigeration equipment asoperation and routine 
of cold and controlled atmosphere storagewell as the proper use 


for actual and potential Komati project produce.
 

should write a concise, illustrated, practical
1.5 	 The Consultant 

manual 	for cold storage maintenance and operation. Prevalent
 

with the aid of manufacturer's
equipment should be covered 

information.
 

2. 	 Qualifications and Experience
 

2.1 	 Th Cold Storage Consultant should have at least five years ol7
 

ac--ual hands-on experience in cold storage operations for fruits
 

and vegetables.
 

be preferably at the intermediate
2.2 	 His formal education should 


technical level, directly related to refrigeration technology.
 

3. 	 Period of Assignment: Three man-months during Project Year 2.
 

4. 	 Location: Komati region.
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AN1NEX 3
 

FINANCIAL/ECOMOMIC MODEL OF AN IRRIGATION PROJECT
 



ANNEX 3
 

Irrigation Project
Financial/Economic Model of an 


A. Introduction
 

This Annex's purpose is to provide, in a generalized and schematic way,
 
an
 

the rudiments of the financial and economic analysis process by which 


assessed. The policy-maker wants to know,

irrigation project of this type is 


resources he is 
in the typical case, ..;ncther or not the scarce funds and other 

project will provide a reasonable return to the 
investing in any io'en 

Secondly, unier soei circumstances, he will certainly want to know if 
country. 

the greatreturn to nazion as 
that particular inv.,.rfnt will provide a r-(,l 

as any other allocatin:: of those same resources; if some other projo:t in the 
moresector for that matter) will provide 

same sector (or in nny other 
not :0 other project have priority?
benefits, should 


a project doing anything--a
can be applied to
The "model" discussed here 

an extension to
 

factory, a fishing enterprise, a farming operation, 
a sawmill, 


a hospital, or whatever. The financial and economic 
analysis process
 

a road or 

is the production system base, which be
 

is similar. What differs must 


the core activity. Every activity (canning a
 described, measured and priced as 
 sort, or
 
farming maize, whatever) requires an "enterprise" of 

some 

pineapple, 


a government corporation, a
This can be a peasant farm,
an economic unit. 


private firm, a project management unit of irrigation projecct. It is this
an 


organization or enterprise which arranges for and pays 
for all of the external
 

own 

inputs for the project, then puts them all together with its capital and
 

to make something. This project output--goods or services--is
 labour resources 

the domestic or international outside world.
 then sold or otherwise sent to 


arc expected to make a
 
Some of these enterprises, or economic units, 


profit, and not require financial or economic subsidization 
in any way. Others
 

but are subsidized by the
make a positive financial return,
are designed to 

overall national interest. Economic analysis can
 

rest of the economy in the 

(with subsidies, protection,


show that a project can be financially viable 


but a net drain on the economy as a whole. Conversely, a
 
concessions, etc) 


project can be financially weak, and even negative but because 
of the national
 

the country as a whole.

it serves overall is economically good for 
purpose 


designed to be financially and economically viable, but,

Some enterprises are 


Yet they still continue for
 
over time, go sour and weaker. 


many third world nations have numerous such
 reasons;
political/burcaucratuc 

enterprises.
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B. The Economic Unit
 

1. Physical Production Analysis
 

Figure II-A-l attempts to illustrate the concept of an economic
 

unit; its own resources (internal inputs); the inputs it rcceives from
 

outside--usually purchased; and outputs, which are usually sold. "Value
 

added", or the net increase in output value which adds to the national income,
 
is quite simply the value of output less the value of inputs.
 

As suggested on the diagram, the place to start is the physical 
analysis. That analysis describes the production process, inputs required and 
outputs generated. It details how the "internal inputs", or factors of 
production--labour, manaemen t, equipment, etc--combine with the external 
inputs to provide that particular output. The assess.nent and descriptions of 
all aspects of this physical process are put in a time sequence. 

The model then permits the ;.nalyst to move in two directions. One 
direction is the details of a financial analysis of the project, its ability 
to support itself with internally generated funding, and its profitability. 
The second direction is an economic analysis; what is the value of the project 
to the economy. In that analysis some of the financial aspects are ignored
 
since they are merely transfers within the economy, e.g. tax income, and
 
others are adjusted e.g. shadow wages.
 

2. Financial Analysis and Value Added
 

It can also be seen very readily that the level of value added
 
depends heavily on the prices received for the output. If one irrigation
 
project had a protected domestic market for its output, prices and revenue
 
would be very much higher than those accruing to a project selling in a more
 

competitive market. Yet purchased inputs could be the same, so value added on
 
the former would be much higher.
 

It is essential to realize that value added represents the amount of
 
value created or generated within the production unit itself. It is this 
amount of value which is the true "output"--the true "production"--for which 
the economic unit itself can take credit. The enterprise itself can take no 
credit for values purchased from outside the project. The main point of 
project evaluation is to make decisions on how best to allocate resources 
particularly capital. One of the main questions always asked is: How much 
economic value can we get from using a particular amount of capital in a 
specific project? This is, we want to know the relationship between a given 
amount of capital and the amount of "value added" it will be capable of 
generating. The latter will be the true "output" of the capital embodied in 
the project.
 

This is in fact precisely what the "capital/output" ratio refers to--it
 
does not refer to the relationship between the amount of capital being used
 
and the value of the total output in the ordinary sense. The latter represents
 
the sum of purchased inputs plus value added. Not infrequently one finds
 
project reports which are confused on this point and which represent the
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II 

SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI 
RIVER
 

Physical/Production Analysis: 
 Technology, Engineering, Agronomy, Manpower, Organisation,
 
Processes, etc.a
 

Inputs anc Outputs: 

b
 
External Operatinir s
 

raw materials
 
chem.la FruojctiDn Activty C 
seeds I 
fuels/ele-tricity 
 The Ezonoic Unit
 

(cfce, sn..-
5.iC 1 	 tor Enterpr -- d 
a:.t eran~ze) Pavments td 

water 	 am -t::ssles A)
 

n -7 L VWhatieve 
t. 

F i nrst clai Ont 

Internal I 
(The Units "Faot-rs cf 

tz 
Prouc 

EaynD 
n', 

for lntern 
From Peveues R. 

Inuts 

Latcur:(manning tibles) 
- unkillec, skilleJ te:h, 

manag, 
- permanent and seasonal < 

LarCer: Wazes, salaries, bornses, e 
allowances,c osng, value of 
materials in .Inc eg. food from 
estate. 

Capital: (fixed assets) 
- land 
- buildings 

- mazhinery/equipment 
parts and inventories 

- vehicles 
- etc 

Capital: 
- depreciaton 
- net profits 

-interet 
taxes 

re-investment 
dividends 

Project 
Flow 

II Financial and Economic Analysis
 

Value Added by Project 	to Economy = A minus B minus C 

- valu- Df output less cost of internal inputs 
less cost of purchased inputs. 

2. Useful value addeo ratios 	 VA/worker
 
VA/hectare in prodJctit.; 
VA/unit of caO:ta! irveftmert 
VA/unit of c3rn flow 
VA/unit of prlme inzut eg. water 

3. Other Relationships
 

- Benefit/Cost Ratio: 	 All costs (capital - operating) and all revenues/ 
benefits dicounted to time zero at a rate of interest
 
considered to be the opportunity (or real) cost of
 
capital.over life of project (not useful longer than 30
 
years). Present worth of benefits over present worth of' 
costs. Ratio should be greater than 1.0 if project any 

- Internal Rate of Return: That rate of discount which equates benefit and cost
 
(or economic return) 
 stream* at time zero. Good project should indjicate IRR
 
(or IRR) 
 graeter than real cost of capital in the country. 

- Net Present Worth: Net out cost and benefit streams over project life,
discount at cost of capital. Value resulting can then 
b- compareo to, for example, rresent worth of capital 
cost; or relate to per-worker, tu m' of water, 
whatever.
 

Figure II-A-16: 	General Model of an Irrigation Project for
 
Financial and EconomicAnalysis
 



Notes to Figure II-A-16 on the General Model
 

a All construction and construction implementation schedules over 

time, including 0 & M and any replacement investments; crop development
 
schedules, including trce crop investments and on-farm for any smallholders.
 
Detail over life of project. Describe, quantity and price all purchased inputs
 
over project life. Yield assumptions critical. Don't assume highest technical
 
yields right at the start. Allow for wastage, spoilage, breaking etc. of
 
inputs and outputs-also healthy conting ncy factor. On first cut, project at
 
what you think market prices of these materials, civil work and inputs will 
likely be.
 

This production base provides, first of all, a streamed display of all
 
capital costs associated w;ith the project. It is these capital costs which are
 
added to the variable costs (discussed as "B" and "C" below) to achieve a 
total cost stream over the life of the project. Since that life may be 25-30 
years, soein of the initial capital e.g. drainage piping, miay need to be 
replaced. The streaming over time also provides the physical volumes of output 
generated, either one crop or commodity or, more typically, a range of these. 
But with prices received at the project gate for those items (not export 
prices, or prices in a domestic market) the production streaming thus 
generates a project revenue (income) curve. 

It is clear that the subsequent quality of the financial and economic
 
analysis rests upon the quality of the technical matters of these production
 
analyses. Variable costs are highly sensitive to the factors, ratios and other
 
elements delineated in this initial section.
 

b
 
The list of external 
inputs used to create outputs, and for the
 

internal capital equipment etc. and labour to use, is exemplary only. They are
 
the essentials needed to produce agricultural output and to keep the equipment
 
and plant working. Projects do differ, however. On larger projects, for
 
example, virtually all spares and items needed for maintenance may be produced
 
in the project's own shops. Some inputs also may be in kind, e.g. some seed
 
may be supplied by a research station in return for some water delivered or
 
the use of a tractor from time to time. The "barters" all must be priced at
 
market prices whether outgoing or incoming. Area "C" is the process of
 
payments to outside suppliers.
 

C The exact nature of the Komati Irrigation Project's organizational 

structure will be decided by Government when a project is decided upon.
 
Several alternatives are presented in this Volume II. Experience dictates
 
that it should probably be run as a private enterprise firm, independently of
 
Government bureaucracy. Should project decision making, funding and other
 
processes resemble those of the typical Government, efficient use of project
 
resources is at serious risk. On-the-spot and rapid decision making are
 
essential.
 

d These sales, of course, will be typically in a variety of markets
 

(Area "A"). For export markets prices arc FOB less all values between the 
project and the border to provide a project (or farm) - gate price. For 
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these are the domestic market
marketed domestically, 


prices also worked back to the project/farm gate. The analyst may need to
 
products/commodities 


deduct any taxes/duties levied as well as transport, handling, packing, etc
 

As with costs, revenues arc charged/credited to the project in the

values. 


often
 
year incurred, regardless of when payment actually takes place e.g. 


delays in payment.
 

enterprise, generally speaking, the better. Viable projects cannot 


C Areas "B" and "D" are fairly straightforward. Once again the 

closer this financial analysis can be to that of a profit oriented business 

be managed 

if subject to normal Government financialin a financially sound way 
less credit-worthy. There likely will processes. They just bog down and become 

of land (SNL) may be zerobe no dividends for some years. The financial cost 

in this project, though its economic, or "opportunity" cost should be allowed 

for, usually in the form of deducting the value of pre-prcjeczt output from the 

new projects net values (or audizn them to costs. 

f In principle, the iHR in any given case, caenc:is paribus, shoulc 

than that of alternative investment possibilities in the nation atbe higher 

that time. It should also be higher than the real, or opportunity cost of 

capital. The financial rate of return must be g'eater than the "market" price 

for capital. 
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capital/output ratio of the project as being the amount of capital embodied in
 
the project over the total value of project output. This can be a useful
 
ratio, but is not the capital/output ratio; it is in fact the "turn-over
 
ratio". While the capital/output ratio is of some interest and usefulness in
 
project appraisal, its significance is distinctly limited. It is certainly far
 
from sufficient by itself to give us any final judgement about the economic
 
desirabilicy of a project.
 

A second important point about "value added" is that it corresponds 
exactly to the total remuneration of the factors of production attached to the
 
production unit. The relation between the payment of those factors and value 
added is that of an identity, i.e. they are simply different- ways of looking 
at the same thing. In many project appraisals it may not be enough simply to 
arrive at a single overall estimate of value added; we may want to kno, in 
considerable dcttail what the distribution of this va1lue is ano the various 
factors of product ion--how much for wages, how much for taxes, ho, uch for 
depreciation, how much for profits, etc. 

Indeed it is impossible to make a calculation of the financial or 
economic rate of return of the project without separating out that part of 
value added which represents remuneration of capital--then further separating 
out the five distinct components of the total represented by depreciation, 
interest payments, income taxes, reinvested earnings, and dividends; this last 
is especially important of course in completely or partially privately owned 
enterprises. While an irrigation project such as the Komnati Irrigation Project
 
may be parastatal enterprise, attempting to run at a profit, tie individual 
privatc smallholders will deir.itely want a profit on any investment he makes 
in his enterprise.
 

3. Rates of Return
 

The most important of all the many calculations that go to make up 
a good project appraisal is the comparison of costs and benefits, usually done 
as a reatc-of-return calculation. The use of the external and internal 
resources in the project enterprise represents the use of both capital and 
current/recurrent inputs, uses which are represented by capital costs and 
operating or recurrent (or "current") costs. There may be different ways of 
measuring and labelling costs, but however they are measured or named, costs 
represent the amount of value used up or consumed in turning out a particular 
volume of outputs.
 

The central question in project appraisal is always whether or not the
 
benefits represented by the outputs are worth the costs or sacrifices involved
 
in producing them. At a very general love] one may say that if the same amount 
of resources could have been used to produce an even larger volume of 
benefits, then the proposed project should be abandoned in favour of the 
opportunity with the larger benefits. If one went ahead with the proposed 
project, even though it might yield a profit, one would nevertheless pay an 
additional "cost" over and above the costs explicitly taken into account in 
the project appraisal. This additional net cost would be the difference 
between the amount of net benefit realized in the project you chose and the 
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larger net benefit in the alternative project. The latter would represent an
 

opportunity missed. Conversely, could the same volume of benefits be generated
 

with a lower level of resource use?
 

This same type of analysis is naturally useful in designing a project to
 

each scale analysed as a seperate project with different a particular scale, 

the differencepurchased and internal inputs, and outputs. In many cases 

between two projects or scales of the same project may be so small or so 

uncertain that no precise comparison is possibe. Or it might be that after 

then take up the more
completing the less desirable project one could 

though it might have been preferable, from a theoreticaldesirable one--even 

point of view, to take up the more desirable project first. Nevertheless, this 

concept of "opportunity costs" is central to the economic aspect of project 

appraisal since it focuses attention, not on whether a proposal can pass a 

certain minimum test of accepitma ility, but the harue:" test of whether or not 

there are any other possible projects wh ich mi,'h t yield greater benefits for 

the same amount of costs. The optimum economnic size of a project is often 

different from an optim:um engineering or biological size. 

Selecting between irrigation alternatives or sizes of projects provides 

an excellent opportunity for this exercise. There are many different ways of 

carrying out such comparisons, and there are often different points of view as 

to which kinds of calculations are most appropriate for particular types of 

one calculation which can be relied on as universallyprojects. There is no 
applicable to projects in different sectors. Even if there were a single 

agreed test of project profitability there are so many knotty technical 

problems in carrying out satisfactory measurements of costs and benefits that 

the results must be regarded as human estimates, not as revelation from on 

high. This is one important reason for not giving cost/benefit calculations 

overly excessive weight in the final decision whether or not to proceed with a 

project. This consideration applies especially zo irrigation projects where 

factors such as location, food self-sufficiency and other "immeasurables" may 

be highly relevant and overshadow certainly modest changes in economic 

returns.
 

C. Concluding Note
 

A distinction must always be drawn between a survey/pre-feasibility
 

level of data generation, collection, and analysis, on the one hand (such as
 

this current effort on the Komati Irrigation Project); and, on the other, a
 

more detailed feasibility study. The former level will generally provide
 

"first impressions" on probably outdated materials, often itself based on a
 

host of assumptions and little (if any) directed research/inquiry. There will
 

be many gaps and blank spaces where best-as-possible assumptions will have to 

do. Nonetheless, first orders of magnitude at financial and economic viability 

are indeed possible, and have been generated, recognizing at all times that 

such analytical results are built heavily upon statistical sand and are very 

sensitive to a range of factors. One hopes that biases and inconsistencies 

cancel one another out, as they have a habit of doing so often.
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Such a pre-feasibility level of information inadequacy is not useful for
 
some types of decision-making including that for relatively 
large projects
 
(the Komati Irrigation Project is very large for Swaziland--it would be
 
miniscule in Egypt or India); where projects are 
being compared (this Komati
 
Project stands alone at 
this point); where the private sector is asked to help

with equity participation; or where international donor(s) assistance is
 
needed. In all these instances, proper and detailed feasibility is required.
The pre-feasibility study is of Tourse the first step, indicating data gaps
and where more work must be done. As well, there can often be a reluctance to
 
flesh out the financial data--cash flows, balance sheets, profitability
estimates and rates, etc--simply because those conducting the studies are 
often both technicians and bureaucrats with little awareness or understanding
of these financial dimensions of project work. That is not a criticism; it is 
something to watch out for however, since the "best" technological, agronomic 
or biolo~ical op:Yion , as indicated already, is not necessari ly at all the best 
financial on economic alternative. 

Indeed, 
 at Annex 3 of Volume I of this report, the Terms of Reference
 

for a detailed feasibility study have been documented.
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ANNEX 4 

ECONOMIC AND FINANCIAL ANALYSIS: SUPPORTING NOTES 



ANNEX 4
 

Economic and Financial Analysis : Supporting Notes
 

A. Price Data
 

1. General
 

Both costs and revenues at the various levels have been based upon
 

1984 prices whenever possible. '.herc not possible, the exceptions have been
 

noted and brought forward (or backward) by a factor judged to be relevant. In
 

some instances this was the rate of change in the general price level. When 

difficulties were exuerienced with existing data or with dw a generated (e.g. 

farm gate prices needed by w.orking back.;ards from ar. export market price) any 

assumptions made to span that difficulty have been spellec out clearly. The 

economic analysis changed only th. value of labour used, giving it a shadow 

price called for in the TOR. Speculation on the shadow prices of water, land, 

management and financial resources used in the proposed project were 

considered as not very contributory and were not attempted. The "real" price 

for water could be considered to be the project's total investments. The 
"real" value of the land was assumed to be the value of annual output forgone 

(usurped) by the project. That value was not added to project costs since it 

was considered very modest; as well, no reasonable estimates were available. 

Its omission is more than balanced by selected benefits not included for the 
same reasons.
 

2. Changing Prices/Inflation
 

Simplifying assumptions were also made in connection with changing
 
prices. Unless there were compelling reasons to the contrary, it was generally
 

assumed that the prices of project benefits would rise to the same degree as
 

the value of project costs. This was done principally because readily
 

available information on past price trends for the extensive packages of
 

inputs were not at hand. It was done, too, recognizing fully that for shorter
 
periods of time prices of certain productswould change at rates lower than
 

equivalent changes in the values of costs; and vice versa. Over the 30 year
 
life of the project it was perforce assumed that these shorter term
 

abberations would cancel one another out.
 

Prices change not only because of financial inflation (money supply 

issues), but because of a myriad of the reasons, many of which Swaziland has 

little on no control over. Important in this context is the exchange value of 

the Emalangcni, tied as it is to the Rand, which is a free-floating currency 

and subject to considerable changes vis-a-vis external currencies over time. 

This causes fluctuation therefore in the values received for exports and 
values paid for imports. It would be very tempting to assume that, in concert 

with the rest of the developing would, the real terms of trade will continue 

to move against Swaziland (more and more sugar, citrus etc. tonnage exported 
in exchange for any given amount of imported industrial items e.g. lorries, 

tractors). Data deficiencies prelude such an assumption, however.
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As well, Swaziland is an highly open economy with very large shares of
 
its gross domestic product imported and exported. It thus becomes captive to
 
price changes in other countries, regardless of the reasons for those changes.
 
Given all these unpredictables, in the cacteris paribus case (all things
 
remain relatively equal) has been assumed. 
 It should be noted, however, in
 
spite .
 these unknowns, that it would be most surprising if the outside world
 
treated Swaziland mucn differently in the future from the manner in which it
 
deals with other small, vuliierabl- and less economically viable nations.
 
Pressures, however amorphous, are in concert generally downwards on of
rates 

return and value added generated by new projects or additions to existing
 
projects I 
This should be borne in mind when assessing rates of return for this
 
project.
 

B. 	 Project Phasing
 

1. 	 General
 

Vhile the details have been provided in the individual discussions
 
(construction, cropping patterns, etc), it is useful 
to review the streaming
 
of costs and benefits over time for financial and economic analyses.
 

Several criteria have been used to guide the formulation and position of
 
the irrigation projects phasing. As realistic and feasible, without
 
prejudicing any other elements, costs 
are pushed into the future as far 
as
 
possible--spread 
 them out; and benefits have been advanced in time as
 
realistically possible.
 

More 	specifically, every effort was made 
to engender benefits without
 
long waits by starting nurseries, planting trees, and growing rainfed crops
 
even while the dam is under construction, using run-of-river water for the
 
first Irrigation Development Unit (IDU).
 

On site water delivery system construction was delayed until 18 months
 
before dam construction was completed and then completed 
for each of the
 
modules only when needed.
 

Given 	project implementation capacities, the three IDUs, 
 each of 1,000

ha, were not begun simultaneously, but separated by several years. While this
 
does 	delay benefits 
arising from the later IDUs it likewise delays on-site
 
development investments.
 

2. 	 The dam
 

Documentation available 
suggests a six-year construction period
 
for Maguga Dam, 
 including one year for design and tendering. This was felt to
 
be unnecessarily protracted, and the period was 
reduced to five years. The dam
 
comes on stream in year 5 (possibly earlier), with 
the diversion weir and
 
canal (if built) in years 4 and 5.
 

,Macro-economicconsiderations 
are dealt with at more 
length in Chapter
 
II.A of this Volume II and Chapter III of Volume I.
 

2 	 In the event, our engineering/econoic analysis showed that a weir-cum
canal was heavily more expensive than river pumping. It did not enter our
 
calculations, therefore.
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Phasing has been expressed in terms of project years (PYl, PY2, etc),
 
thus divorcing the analysis from the calendar. PYI is when dam design begins
 
and capital funds are spent. Though some dates have been suggested e.g. April
 
1987 for dam construction start-up, there is no accurate way of providing an
 
actual date. Slippages can occur in implementing any major aspect of the
 
project, such as inter-country negotiations, the acquisition of funds to
 
finance the dam, the allocation ,.fland from the traditional authorities, and
 
the establishment of an organization (or organizations) to implement the
 
project. The ide behind the development of 1,000 hp, production modules 
(IDUs) was to permit, among other things, the placing of these "building 
blocks" along any time spectrum desired by the analysts. 

3. Timing/Phasin of Cos:s
 

The initial TO 1 :'Q" the consul tant. requested financial and 
economic anaiyses be conduc:cd .:: both 30 year and 50 year time frames. Since 
the present worth of any net benefits after 25-30 years is virtually zero, 
even at low rates of discount, it was agreed with the client (USAID) that the 
50 year analysis was not really necessary. In any case the replacement period
 
for the delivery systems and infrastructure could very well be closer to 30
 
years; than to 50 years, in tha: case we have a new project on our hands, not
 
a continuation of this one.
 

In principle, project costs should be attributed to the year in which
 
they occur. The E40 million, the government's assumed shave of dam costs on
 
the Komati, should no doubt be recorded in year 1 of the project as it is
 
committed then (or even in PY 1 or PY 2. The base project of 3,000 ha--three
 
IDUs--would have a dam cost of 13,333/ha. Even at 5,000 ha, that is a dam cost
 
of E8,000 (or $US 4,000) per heczare. Only the best irrigation projects in the
 
world can stand that level of economic burdern, regardless of how charged to
 
the project, particularly in the light of a range of other capital costs which
 
will raise that per-hectare cost to substantially higher levels. The
 
addritional arithmetic exercise was conducted, therefore, of spreading that E40
 
million over longer periods. These are exercises for client consideration.
 

Module development phasing was highly judgemental in the light of the
 
many unknowns. It was assumed that full development of the nucleus estate
 
would take some 4 years after planting commenced, as would the settlement of
 
smallholders. These time periods seem consistent with the initial caDacities
 
of new organizations, financing systems, and relatively inexperienced staff.
 
Before the first unit reaches its peak, the second can start; the third
 
follows more quickly. The development period is assumed to be less on these
 
subsequent units, however, since experience is gradually acquired and
 

In the event, the Devres Staff developed a project financial structure
 

which allows dam costs to be covered.
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the analyst can
Once again, .ower, 

development work can be less protracted. 
 and forwa: ds in time at his


backwards
"building blocks"
slide these, module 


discretion.
 

are designed to
 
detailed elsewhere in this report,
Cropping schedules, 


PY 3. Tree crops will start
 
(and their revenues) as of 


have field crops 

crops maturing consecutively.
 

producing in PY 4 (papaya) with the other tree 
for storage,


a reasonable development pace 

The cumulative build-up allows 


handling, transporting etc systems.
 

same concept is applied to smallholder establishment. 
Given teething
 

The 
and the like, it is reckoned that
 

to the project,
staff 	newness
problems, 	 the first
plots 	on 

a year may be settled on their 2 ha 


families
about 	50 new 

the pace can be accelcrated somewhat for 

IDU. 	 With experience, however, 
means 	 only a 

to be 	 4 ha, then 50 families a year 
subsequent IDUs. If plots arc 	

to supply credit, 
on each IDU. Once again the need 

two year settlement time 
and thus a few years of doing it 

requires experiencefarm services, inputs etc 
9 some 600 families
 

before 
 maximum effectiveness is reached. By the end of PY 
irrigated hectares;

300 if 4 ha plots provided) on 1200 
arc established (or 

It is 	this progressive build
 a further 1800 ha. 
and the estates have built up 
 flow of costs and revenuesdetermines the 
up in 	 area cultivated which in turn 

in any way, so too of 
these 	 planting programmes to change 

over time. Were 

would the cost and benefit streams.
 course 


Basic 	Hydraulic and Engineering Assumptions 
Underlying


C. 

Phasing and Costing Analyses
 

his capital and
was developing
As the Devres agriculture engineer 

he made
flows, he documented the assumptions

operating cost structures and 

regarding hydraulics and engineering. 
Those assumptions naturally bear heavily
 

in theirare listed herephasing. They
on subsequent costs and their 


"shortcut" form:
 

to the IDU are available on a reasonable demand 
1. 	 Supply flows 

basis.
 

2. "Effective" rainfall is 65 percent of mean monthly rainfall.
 

Crosschecked
 
3. 	 Basic consumptive use data taken from Tate 

and Lyle. 


for reasonableness.
 

Overhead irrigation efficiencies of 75 
percent on the nucleus farm
 

4. 

and 60 percent on the smallholder.
 

5. 	 Basic inflation rate of 15 percent P.A. 
to arrive at 1934 figures.
 

Pricing sources as noted on tables or figures. Direct pricing of
 
6. 


irrigation components from Impompi (Swaziland) 
Ltd. electric power 

and all project infrastructure 
from Swaziland Electricity Board 

from Tate and Lyle.
 

describes project phasing in detail.
 Chapter IV.A.4 of this Volume II 
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7. 	 Breakdown of direct and 
indirect foreign exchange, and local
 expenses on a percentage basis 
as determined 
from Tate and Lyle
 
for comparable works.
 

8. 	 Allow 6 man-hours for each move 
of a 600 m portable aluminium
 
lateral.
 

9. 
 Design for sprinkler uniformity of application of 80 to 85 percent

(Christians Uniformity Coefficient).
 

10. 	 Select sprinkler based 
on the experience of the SIS 
sugar 	estate
 
as it 
relates to acceptable application rates.
 

11. 	 Competitive bidding prices usedas in the financial analysis;
quotation from lmlpompi reflects a 20 percent discount from the
list prices quoted. 

12. 	 In general pricing of infrastructure reflects a 10 percontallowance for design and supervision and a 10 	 percent physical
contingency - exceptions as noted.
 

13. 	 Required field equipment and vehicles are 
pro-rated from Tate and

Lyle from Big Bend study and verified by consulting staff.
 

14. 	 Useful life table from judgement.
 

15. 
 Mean monthly rainfall determined by a mean annual for the site of

700 mm distributed monthly as 
per surrounding raingauge stations.
 

16. 
 Field 	cropping efficiency of 90 percent on 
;he nucleus farm and 60
 
percent on the smailholders.
 

17. 	 Design of mainlines and pumping 
units based 
on a 	peak monthly

consumptive use of 150 mm 
over 90 percent of the field 
area (i.e.
 
900 ha).
 

18. 	 Assumed consumption of 
water by households at 30r./2 /C/A. Water
 
required by livestock at 451/Head/Day.
 

19. 	 Minimum operating pressure 
on sprinkler heads 
of 35.2 m. Limit
 
lateral headloss 
to 20 	percent of inlet pressure.
 

20. 	 Pipelines headloss calculations per Hazen-Williams formula with C = 120 for steel pipe or aluminium irrigation laterals and C 
= 150 
for plastic pipe.
 

21. 	 Topographic information (i.e. 
 slopes, pumping heads. 
 etc.) 	per

maps scale 1:50,000 with 50 ft. 
 contot'- required 
on 50 percent of
 
the project.
 

22. 	 Assumed pump efficiencies of 75 
 percent and electric motor
 
efficiencies of 90 percent.
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D. Engineering Assumptions Underlying Capital 
and Operating Costs
 

1. Cost information
 

computer generated

Detailed cost information is provided in the 


The following paragraphs describe
in of this Volume II. 
summary sheets used 

life of each capital
the factors included. The useful 
the basis of costing and 
 this
 

item is shown in Table II-A-2. Replacement investment costs were based on 


schedule.
 

a. Capital costs
 

(1) Dam
 

of Phase Ishare of corstruction costs 

Given an annual inflation rate of approximately 15 
The Swaziland 

darns is E40 million. 

percent and a need for a detailed design phase, the currenz studt assumes the
 

following rate of debt incurement relative the dam.
to 


Project Debt
 
Comments
Incurred 


(E million)
 
Year 


2.22 Design phase expense
PY 1 


Design phase expense, contractors start
4.88
PY 2 


Progress payments to contractors
8.11
PY 3 


Progress payments to contractors
8.05
PY 4 


Progress payments to contractors
8.45
PY 5 


Progress payments to contractors
6.01
PY 6 


1.28 Retained for completion until approved
PY 7 


design is required before questions of physical and price

Final 


are necessary at all
 
contingencies can be decided, if indeed such elements 


The original (1983) estimates of Swaziland's share
 under these circumstances. 

were only E26.3 million. Subsequent analysis of costs and benefits includes
 

dam cost recovery programmes
dam costs. As well,
calculations which exclude 

are planned.
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SWAZILAND: ECON1OMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-2:Estimated Useful 
Life for Project Components
 

Item 
 Useful Life
 
(Years)
 

1. Housing - 1anagement 30 
- Permanent Labour 30
 

2. Project Structures
 

3. Pipelines 


4. Utilities 


- Offices 30 
- Warehouse 30 
- Shops 30 
- Crop Processing Facilities 20 

- Buried Steel 4ainlines 25 
- Buried Plastic (PVC) 

Sub-mains and manifolds 20 

- Electrical 30 
- Water Supply and Sanitation 30 

5. Sub-surface Drainage System 20 

6. Porta' le Overhead Irrigation System (sprinkler, 
pipe, valves and fittings) 15 

7. Pumping Plants 20 

8. Field Equipment - Tractors 15 
- Cultivation Equipment 5 
- Planters and Grain Drills 10 
- Sprays 5 
- Combines and Harvesters 10 
- Trailers 10 

9. Vehicle - Sedans (management) 6 
- Pick-ups 5 
- Trucks/Buses 8 

10. Conveyance and Storage 
- Damn 50 
- Main Canals (if built) 40 
- On-farm reservoirs 30 

Source : Devres Staff Estimates, August 1925 
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(2) Irrigation projects
 

The basic costing of the project 
was derived from Tate
 

Material
system. 

Lyle 1 th the exception and all
of the complete irrigation 


and portable sprinkler systems, 

for the pumps, mainlines,


quotations obtained from Impompi (Swaziland)

and supplies were 


rulacd valves, fittings, 

Lyle pricing from 1982 and
 

site. Tatapricing was FOB job and 
Ltd. Material annual inflation rate

for a 15 percent
from 1985 were adjusted

Impompi pricing also discounted by a 
The latter list prices were 
equivalents.
to reflect 1984 

reflect competitive bid pricing 
more realistically.
 

further 20 percent to 


(a) Pumping plants
 

were combined with 
costs from Ipompi>:atcrial 

was providedA 20 percent contincencyTate Lyle.construction costs fro;n and 
,,as included. 

and a 10 prcn physical cont ngencY 
for design ano supervision 

(b) >.ain delivery system 

were combined with 
aterial costs from Impompi 

and Lyle. A 5 percent physical contingency was 
Tate
installation costs from quantities werematerialIn addition,
costs.on the materialincluded 
allow for spare parts. Installation costs reflect a
 

increased by 5 percent to 


for design and supervision and a 10 percent physical
 

20 percent contingency 


contingency.
 

In-field distribution systems
(c) 


quoted by Impompi and
 were all as
Material costs 
 in

and a 10 percent increase 


physical contingency
a 5 percent
included 


quantities to provide for spare 
parts.
 

(d) Land preparation
 

percent physical contingency was included.
 
A 20 


with their
by the IDU management

will be provided


Design and supervision 


expenses included in overhead. Basic unit pricing 
was per Tate and Lyle.
 

(e) Sub-surface drainage
 

and Lyle. Includes
 
Basic unit pricing per Tate 


10 percent physical contingency.
 
10 percent for design and supervision, 

and a 


and Tate and Lyle Core
 Tate and Lyle, Usutu River Basin, Report No.10; 


I, Big Bend.
Programme, Phase 


1985.

J. Bond, Personal correspondence with E.M. Norum dated June 

20, 
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(f) Farm infrastructure
 

is roads, utilities, water
Included in this area 


supply, and sanitation. All pricing was takcn from Tate and Lyle. A 10 percent
 

design and supervision and 10 percent for physcial
allowance was included for 


contingency.
 

(g) Building
 

All building pricing was taken from Tate and 

Lylc with a 10 percent allowance for design and supervision, and 10 percent 

for physical contingency. In addition, a 5 percent allowance was provided for 

percent allo-.ance for office furniture,warehouse interior facilities, a 10 


and a 15 percent allowance for shop tools and equipm,%ent.
 

(h) Crop rreccs5 f fxciIi :ics 

Basic building pricing %-as taken from Taze and 

Lylc and includes a 10 percent allowance for design and supervision, and 10 

percent for physical contingencies. A budget estimate of E4C,000 was included 

for the grading and packing line, and E10,O00 for the chiller unit. 

(i) Vehicles and field equipment
 

A listing of vehicles and field equipment
 

All pricing is taken taken
required for the project is shown at Table II-A-3. 


from Tate and Lyle. A physical contingency of 15 percent was added to these
 

figures.
 

b. Operation and maintenance costs
 

(1) Dam
 

the dams
costs on 


as estimated by Olivier ct.al. are as follows:
 
The operating and maintenance 


o Civil works - 1/4 percent per annum;
 

o Mechanical and electrical installations - 4 percent per annum; and 

o Operating costs and staff - E75,000 per annum/dam.
 

Using a current dam cost to Swaziland of E40 million and apportioning
 

the maintcance and operating costs of an 80:20 percent basis, the total annual
 

This excludes
operating and maintenance cost to Swaziland would be E175,000. 


and electrical installations which should be
the maintenance of the mechanical 
optior. (were there to be power generation).considered in the power generation 

As with the dam cost itself, cost recovery programmes for all users should 

cover these costs
 

1 Olivier et al, Komati Development, Part I, Vol.l, p.107 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE 
USES OF
 

ADDITIONAL WATER ON THE KOMATI 
RIVER
 

Table II-A-3:Rcquircd Field Equipment 
and Vehicles per IDU
 

Estimated
 
Item 

Required Price per Unit
 
Number 


(E)
 

Field Equipment
 
0 0 a
21,
3 


60 KW Tractor
1. 

1 17,500
 

2. 46 KW Tractor 

3 13,500
 

3. 35 K' Tractor 

2 5,000
 

4. Plough (3 furrow) 

1 2,500
 

5. Disc (2.2 a) 
1 2,500
 

6. Cultivator (7 tyne) 

2 1,200
 

7. Planter (4 row) 

1 1,200
 

3. Grain Drill 

4 1,200
 

9. Sprayer (300 L) 

1 1,000
 

10. Sprayer Chopper 

3 4,500
 

11. Trailer (5 tonne) 

1 79,000
 

12. Maize Combine 

1 98,000


13. Cotton Harvester 


Vehicles
 

1 15,000
 
1. Sedans 


8 10,000
 
2. Pick-ups 


5 15,000

3. Trucks 


a All pricing is taken from Tate and Lyle. A physical contingency of 15
 

added to their figures.
percent was 
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(2) Irrigation project
 

related
section were 

Costs as presented in this 


time
then streamed over 
of 1,000 ha; these were
individual IDU
initially to an 


as more IDU's were added.
 

for irrigatjion system/cost recovery
(a) 	 Direct cost 


actual
These costs are presented as: (1) the 

and operating and
the dam construction 

cost fcr water based on recovering 
applying the water.

the direct, costs ofcosts, and (2)maintenance 

to charged againstapplication cost bewaterTable 	 ll-A-4 gives a and 
figures which 

crops for purposes of financial analysis. It is these 
specific 	 offor purposes

(mnillholIder ara nucleus estates) 
are ch--:ged to crop budgc ts 

cosc ricovery. 

(b) 	 Overhead costs
 

in thewere included
areas
The following 

an explanation of source.
overhead charge with 


checked by personal

0 	 Salaries. Tate & Lyle data were 

verify levels of compensation
with SIS personnel to
communication 

levels of employment.


relative relationships between 	
All
 

and 	
to 1984 levels and a physical


were 	 adjusted
compensations 
 such 	as
benefits
added. Fringe
percent was
contingency of 10 

are handled as direct
 

housing, vehicles, vacation, utilities 


charges to overhead;
 

Energy. Charges are based on estimates of usage and current

0 

unit costs. A physical contingency 
of 10 percent was added;
 

0 	 Parts and supplies. Estimated annual charges for these items arc
 

based on the following percentages of original 
capital cost:
 

Percentage
Area 


2
Irrigation system 

1/2
Pumps and mainlines 

6
Vehicles 


Housing and offices 2
 

Shops and warehouse 	 2
 

2
Crop processing 

1Utilities 

1
Drainage 


A physical contingency of 10 percent 
was added;
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SWAZILAND: ECONOMIC STUDY OF pOSSBLE 
USES OF
 

ADDITIONAL WATER ON THE 
KOMATI RIVER
 

Estimated Gross Water 
Required for Selected Crops
 

II-A-4:
Table 
with Resulting Water and Application 

Costs
 

Application
Wateg

Gross Irrigation C 

a Cost-

Water Required
 

(E/c-rop)Crop (E/crop)
(I, /ha) 

a. 

2. 


3. 


Summer4035
 
Cotton 


Maize 

Groundnuts 

Soya Beans 


Sorghum 


Winter2521
 
2Maize 


Soya Beans 

Beans 

Wheat 

Potatoes 

Onions 

Tomatoes 

Cabbage 

Green Beans 


Green Maize 


Annual9276
 
3Cane 


Citrus and other 


fruits
 

8,100 


7,400 

6,000 

6,400 


5,900 


4,500 


4,700 

2,800 

4,000 

3,400 

4,400 

5,100 

2,900 

3,100 

4,200 


17,100 


13,700 


440 


400 

325 

345 

320 


245 


255 

150 

215 

185 

240 

275 

155 

170 

225 


925 


740 


365
 
335
 
275
 
305
 
275
 

215
 
215
 
125
 
185
 
155
 
215
 
245
 
155
 
155
 
185
 

760
 
610
 

a Basic consumptive use estimated from Tate 
& Lyle, Usutu Basin Report No. 10,
 

Assume an application efficiency 
of 75 percent and rainfall 

efficiency
 

p.31 


of 65 percent of 
mean.
 

Basic water cost per Olivier 
ct.al, Komati Basin Development, 

Part I, p.
 

107.
 
inflation rate to 1984 (5.4 c/n 3 ). 

c Adjusted for 15 percent p.a. 

Includes power and system 
operation and maintenance. 

Does not include
 

system "owning" cost. 
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This allowed for road repair and maintenance
 o Contracted services. 

and
 

using cost estimates from Tate & 
Lyle; 


and shop
This included a provision for office

Miscellaneous. 


supplies and a physical contingency 
of 10 percent.
 

0 


E. Assump:tions Regarding Crop Yields and the Total 

Variable Costs of Production
 

and the yields of the 
costs of productionThe total variable1. 	

to be the same on both the nucleus and the 
crops are assumedfruit-tree 	 it is 

make the enterprise economically viable 
smallholderE' farms. To 	

expernd all possible effort 
that the nucleus farm management will

anticipatec: 	 on
and production and management practices

the hith technologyto impleocz-	 the fruitfaras as they relate tosmallholdcrs'both the r.cleus and the 

trees.
 

will be far moresmallholders
2. It is assumed, however, that the 

summer
and management practices of the annual 

in the productionindependen: 	 toshould not be encouraged 

and winter crops. This does not mean that they 


In the 	light of these factors the total
 
the improved practices. 


grownfollow 	
and the yield of individual crops on the 

costs of productionvariable 	 onin the 	case of these crops

be less than those
farms will
smallholders' 
 no doubt
naturally mask what will 
The average yield data used
nucleus farms. 


be meaningful differences between individual 
farmers.
 

the medium and long run, the smallholders
 3. 	 It is expected that over 


by and largo, the production and management practices 
adopted on
 

will accep-, 
 to be somewhat
most farmers tend
In practical terms,
the nucleus farms. 	 as 

slow and gradual. The
 

the diffusion of new technology will be 
conservative, 

level and extent of the
 

depend partly upon the 

pace of diffusion will 


and on financial
to the farmer-settlers,
services available
extension 

incentives.
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ANNEX 5
 

PROJECT RISKS
 



ANNEX 5
 

Project Risks
 

A. General
 

No irrigation project, regardless of location, can expect to be entirely

risk-free; God, bugs, politics and bankers can 
and do provide, singly or in
 
concert, insecurities and unknowns. 
 The more novel and the more remcte the
 
project, however, the greater the 
 risks become, particularly in an
 
institutional environment not experienced 
 with this particular form of
 
enterpise. Such is this project. 
 Risks which can be recognized in a

preliminary way for this Komati Irrigation Project include technical/climatic,

agronomic, institutional, financial, socio-political, and marketing; this
 
latter is especially critical and is treated at some 
length.
 

B. Technical/Climatic
 

Several areas of risk are included her., partly because of data
 
deficiencies or data conflicts. A good deal of 
work has gone into the
 
formulation of water availability and, secondly, 
 water requirements for the
 
Basin's future. 
 This would not be the first project, however, where such work
 
has proven unreliable, certainly at the edges. 
 That is to say, while the

figures for the main body of water available and land which could be irrigated
 
may be substantially correct, the "fine-tuning" at the edges may not be. 
 Yet
 
it is the "fine tuning" of 5 million MCM, 
 10 MCM, 15 MCM on which the size of
 
the project and project modules 
is based. Generally speaking such data 
can
 
overstate the amount of water available, but they can understate as well, thus

depriving a country of a region, 
 at least in the first instance, of the
 
opportunity to plan for its complete use.
 

There has not been 
 time to pursue meteorological records and

hydrological data in any detail. It 
is commonly understood from available
 
knowledge, however, that, on average, 
 one year in five will see water
 
shortages (post-reservoir) and that existing irrigation systems (e.g. SIS)

should 
be protected against further eventualities by the establishment of
 
reservoirs and storage.
 

It is worth pointing out, 
 however, that climatic regimes in sub-Saharan
 
Africa have altered rather remarkably in 
the last 15-20 years. Entire dam,

reservoir, hydro power, irrigation and related systems, large and small, are
 
becoming starved of water:rainfall amounts and timings, run-off amounts and
 
rates, etc 
have all been changing rapidly. Conversely, some areas also

experiencce typhoons 
and other abnormal monsoon-type conditions. It is not
 
being claimed that this project can truly 
defend itself against these
 
conditions should they materialize in the future. 
There is some evidence that

these drought cycles are already becoming a routine event; and it could behove
 
Governments to consider the planning of the expansion of irrigation with these
 
elements very clearly in mind. 
 What was a once-in-200-years now happens with
 
unfortunate regularity.
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C. Agronomic
 

1. General
 

When water is being applied to a given area for the first time
 
there is always the likelihood that a range of pests and diseases will appear
 
which does not affect the same crop under non-irrigated conditions. By the
 
same token, crops grown with this intensity and/or on this scale can often
 
develop similar problems. For many years also proper crop rotations to
 
maintain nitrogen, etc will need to be experimented with; there are always
 
risks of reduced yields. Salinization and drainage prospects are also unknown
 
when a new irrigation project begins, and they too could provide elements of
 
risk particularly when water quality itself may be involved. Proper management
 
and continuous application of sound agronomic practices should minimi7e these
 
risks, however. By the same token, it behoves the analyst not to assume that
 
high average crop yields will appear immediately.
 

2. Agronomy and Crop Production
 

There is alv ays an element of risk in the crop production
 
enterprise as it depends upon a variety of factors such as the climatic which
 
are by and large beyond the control of man. Apart from these there are
 
economic factors which determine the profitability of this endeavour.
 

In the proposed project, the fruit tree crops are the core of the
 
cropping pattern and as such the economic viability of the project depends
 
upon their perfcrmance in terms of yields and quality. Although the tree crops
 
recommended in this report are not unfamiliar to Swaziland, most of them have
 
not been grown on any commercial scale requiring high level management and
 
production techniques. Fruit trees are specialty crops and they require
 
specialized attention for optimum performance. Also in order to have market
 
acceptability, they are required to meet high quality standards.
 

There are various diseases and insect pest hazards which if not
 
controlled quickly and on time, can do extensive crop damage.
 

Specialised skills are needed to grow, harvest, process and market these
 
crops. Cotton, maize and vegetables also form an important component of the
 
agricultural production programme of this project. These, especially the
 
vegetables, require high level management, production and i.,'keting
 
strategies.
 

Most of the agricultural production and management problems can,
 
however, be tackled provided well-qualified, experienced and highly motivated
 
field-production and farm management staff are available to .nitiate,
 
organize, develop and execute the crop production related programme.
 

The overall success of the programme also would depend upon how quickly
 
the improved production technology is implemented on the smallholders' farms.
 
It is reasonable to expect that the nucleus farms would pe'form a leadership
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role not only in using the proven highly successful crop production methodo,
but also in generating new technology 
for the smallholders 
to suit their
 
farming systems.
 

The diffusion of technology across the board at an 
accelerated pace
would require a well-established agricultural research, extension and training
 
scheme.
 

Production 
inputs supply, management and 
water use are also important

aspects of the over
sll farm management strategies. Availability of the inputs
must be assdred at the times when they are needed. How to use, when to us(: 
and
in what quantities to 
use these inputs are also of importance.
 

Modern 
farming is - commercial enterprise and requires the necessary

skills and 
expertise commonly considered essential to operate 
a commercial
 
act rity.
 

D. Institutional
 

A3 discussed at some 
length in this pre-feasibility study, the
institutional framework through which to organize, 
 structure, finance, and
physically implement this 
project is by no means clear-cut. Several options
have been presented, relying partly on 
those devised initially in the Tate and
Lyle work. What is known is that any organisational structure adopted will be
novel--there is no experience 
with such projects in Swaziland, and one can
envisage an iterative process of trial 
and error over time 
in the ongoing

search for the structure which works best. 
 Continent-wide one can examine the
 carcasses of project authorities which appearpJ just fine on 
a piece of paper
but which failed to function. New structures threaten 
existing and well
established systems, 
 both governmental and traditional, and resistance to any

threat to usurp authority cr power must be expected.
 

It is well recognized 
also that every care should be taken to not
divorce the irrigation smallholder too drastically 
 from his customary
production systems 
whenever possible. Similarly, an institutional structure
 
must be designed which 
takes advantage of recognized systems and authority
structures. 
 One is sometimes caught between the 
 need for disciplined

efficiencies to have projects pay for themselves, 
 and the maintenance of more
 
traditional life-styles.
 

In addition, Swaziland has already begun 
to think out and implement
services ystems which are 
viable and effective. To date, for the most part,

there has been only limited success with small farmer credit and small farmer
extension--there is 
limited experience with the type of irrigated smallholder

envisaged for this project. Perhaps 
the most fragile area is that of
marketing; 
 there is every reason to think that the earliest stages of this
project will experience serious marketing problems from both the 
estate and
the smallholders (discussed at G. below). These 
institutional risks once again
underline the need to to
attempt minimize 
them in the intial design and,
secondly, not make overly optimistic assumptions about the rate of increase in
 
project output and revenues.
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A further institutional weakness in this project which hopefully would
 

be resolved prior to project commencement is where the project unit fits into
 

a Basin/Regional Development/Regulatory Agency, and/or the national
 

planning/implementation process. This issue is addressed in Volume II. Without
 

such an integrating structure--financial, administrative, technical and other
 

umbilical cords--projects all too often wither away.
 

E. Financial
 

1. The Means Whereby the Total Project is Financed
 

This area of risk has several components, each important. The
 

first is the means whereby the total project is financed. The Devres
 

Consultant's TOR requires that we deal with the dams' capital cost share of
 

E40 million, which in itself is some E13,000 per ha of a 3000 ha project (40
 

MCM) and still E8000/ha for a 5000 ha project using 63 MCM. But spread out
 

over the earlier years of the project are roughly these amounts again of other
 

capital costs--where do those funds come from? Whi.2 it is not this report's
 
purpose to answer that question, it is appropriate to point out that the total
 
capital expenditure on all economic services by the government, in recent
 

years (agriculture, plus industry and mining, plus water and sewerage, plus
 

transport and communications, plus, plus) has averaged that amount (E32-42
 
million) annually. Total project capital costs (share of dams plus other
 
capital costs) exceed total average annual capital expenditure by government
 
by 30-35 percent. It thus become highly legitimate to assume that there will
 
be some risk of at least protracted delays if government attempts to fund this
 
projects capital requirements on its own (all, or even only part).
 

It is argued of course that all or most of these capital funds can be
 

borrowed internationally. That is certainly true and perhaps a combination of
 
donors would indeed provide sufficient gran.ts or very soft loans. A
 
multilateral agency such as the World Bank, however, or for that matter many
 

bilateral agencies, would seek documentation indicating that the project has a
 
reasonable rate of economic return. It would still need to be borne in mind
 
that the Swaziland government's outstanding external debt has been steadily
 
rising, and now sits at an estimated level (1983) of E350 million or nearly
 

six times the annual capital budget. Fiscal matters are discussed more fully
 

at Chapter I.A.5 in this Volume II.
 

2. Current Operating Expenses
 

In addition to these capital funding issues, the current operating
 

expenses of the project would need to be met, certainly until the project's
 

cash flow proved sufficient. Various sections of the project's pre-feasibility
 
analysis have attempted to formulate the project authority's budgets. There
 

has not been time to delve into these matters, but if this project authority
 

is like so many others, there is a chronic need for more funds to meet
 
operating/recurrent expenses. This becomes especially so when the project is
 
enmeshed to some degree in governmental financial systems and processes.
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3. Cost Recovery
 

Another element is cost recovery. These cash flow funding issues
 

suggested above are naturally mitigated somewhat if both the estate and the
 

smallholders are paying charges/levies/taxes of one kind or ancther. These 
are
 

highly sensitive issues and often require protracted periods to resolve. It
 

would be riskly to assume, for example, that funds recovered on the first
 

1,000 IDU ha would be sufficient to finance the establishment of the
 

subscquent module. We have attempted to build, into the budgets, funds for the
 

recovery of water charges, irrigation system 0 M and R, marketing services,
 

and machinery and equipment services. These are paid by the smallholder to the
 

project and, in the case of the nucleus estate, are in-house financial
 

transfers to ascertain if the project can pay its own way. The funds received
 

for water chargcs would presumably be transmitted to government against
 

investment costs. By adding these elements back in to the projec't's benefit
 

stream, the project becomes viable and, in fact, pays for the dam as well.
 

Annex 6 to Volume II discusses cost recovery at greater length.
 

4. Incentives
 

Finally, labelled a "financial" issue but it could be labelled
 

"incentives", is the matter of financial return to the smallholder. Net
 

returns must be sufficient compared to the amount of work, and for income and
 

of risk in alternative occupations. So often on these projects the gross
 

returns are reasonably high but the net, after all deductions, is too small
 

for many. Indeed it is not uncommon for the smallholder to operate two
 

"farms", his traditional operau±on, and the new one on the project. Then
 

project yields can suffer. Under the ideal conditions of this project, the net
 

returns per family should be sufficient; they approximate E5,000 at full
 

development (including fruit trees).
 

F. Socio-Political
 

Without being able to articulate this area of risk with great assurance,
 

it nevertheless appears that several very basic features of Swazi society have
 

a direct and immediate bearing on any project using traditional resources such
 

as land and water. Cornerstones of Swazi society and ethos are the traditional
 

land tenure systelm and, accompanying, the livestock syndrome. It is difficult
 

to imagine land being released for a project without such a transfer somehow
 

infringing upon these traditional authority and rights systems. Even though
 

government may allocate the land by fiat, there is the strong risk that, at
 

some point, difficulties of leasing, control, usufruct, etc will arise. They
 

certainly have in other projects and can provide meaningful delays and 
administrative difficulties.
 

On the Gezira scheme, Sudan, the smallholder farmer has a phrase to the
 

effect that "the haiwasha eats all the profits!"
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G. Marketing
 

This area of risk is treated at some length since the whole subject is
 
one of lesser experience here in Swaziland. There has been some experience,
 
after all, in dam construction, in growing crops by irrigation, and the like.
 
There has been virtually no experience with the rigorous marketing and market
 
windows called for by this project. Such processes require knowledge, skills
 
and experience heretofore not developed in Swaziland. The major marketing
 
risks are listed here.
 

Marketing is in itself a risk because within the limits of each market
 
place, the success of one elemen t can be the failure of the other. The
 
determining factors may not necessarily have anything to do with the fruit or
 
food item itself. The "product" is the total mix which includes its
 
presentation, packaging, price, and delivery. Swaziland's mangos, avocados and
 
papaya will be as good, or even better, than anyone else; they still might not
 
sell!
 

Harvesting too soon or too later results in the product arriving unripe
 
or over-ripe in the market place. If unripe its price will be low; nil storage
 
may be available to allow for ripening.
 

Packaging: If one fruit is ruined, then others will become 
contaminated. Care in packaging on the packing line means very close 
supervision. 

Cold Storage: Each fruit and vegetable requires different temperatures
 
and humidity levels. It is risky to store mangoes and papaya together. The
 
temperature which suits one will damage another; unfortunately chilling damage
 
is not evident until the fruit is placed in normal room temperatures.
 

Packaging: Damage to cartons in transit, especially for small
 
quantities which cannot be palatised; poorly constructed cartons which
 
collapse when wrongly stacked in transit.
 

Transportation: Changes in temperature enroute; this happens when
 
aircraft have to stop over for a few hours. Do:rs are opened and fruit starts
 
to cook. Reason why direct flights only are feasible.
 

Market Price: Daily price fluctuations on wholesale markets.
 
Unscr'ipulous importers can claim produce sold at "bottom" price, or that
 
produce was sub-standard etc. Safeguards exist, but they can be thwarted. High
 
risk in not appointing an agent of good standing.
 

Failure to deliver on time: This, and poor quality control, is the
 
principal hazard confronting third world countries, and results from an easy
 
going attitude at many stages in the marketing chain.
 

The key constraint will be transportation. The market window is only
 
open for a few months before heavy competition starts up from suppliers nearer
 
to the market. Sometimes the only way in, within the time available, is by
 
air. Swaziland and RSA require cargo space for the same markets at the same
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time. The concentration of volumes into a few months each year, means a sudden
 
demand for air cargo space. A 747 freighter, for example, can lift no more
 
than 46 tonnes.
 

Competition and market saturation: Extended growing periods have already
 
squeezed out produce from the Southern Hemisphere from the main markets viz.
 
egg plant, capaicums (bell pepper), etc all of which are now being grown under
 
cover in Western Europe. Massive supply by Mexico or Brazil could force in
market prices down below the economic level for Swaziland. Tree crops are the
 
best guarantee because many smaller exporting countries cannot afford to
 
underwrite the lead times required 
for "a tree to grow!" But climatic
 
conditions, fruit fly, root disease etc can damage an orchard with little or
 
no chance of recovery during the "season".
 

Varieties can fall out of favour: There are too many grapefruit, it
 
seems, on the market. Pretoria does not know why demand has fallen, but
 
believe that consumers are changing their breakfast diet away from grapefruit.
 
Easy peel oranges are being preferred to Valencias in many markets.
 

Markets: No one knows what the saturation point is for tropical fruits.
 
Most tropical countries produce the same fruit. Initial high prices often
 
trigger new competition, creating glut, and subsequent low prices. Today's
 
planting programme, based on indirect market needs, could mean an excess of
 
orchards producing unwanted, or uneconomical fruits, in 5 years time. Yet the
 
greater risk may lie in not taking the risk!
 

Fluctuating exchange rates: This can be a killer of course especially
 
for low margin produce.
 

Increasingly-strict sanitat_-' laws: Especially in the EEC; UK is fairly
 
lax on this subject; West Germany is very strict. Sooner or later all markets
 
will come into ine. The risk of falling below the highest quality standards
 
is a very real one (Japan almost wrecked the New Zealand exports of Kiwi fruit
 
in 1982 because one carton was contaminated!)
 

'-- risk of neighbouring markets e.g. Mocambique failing to meet payment 
obliga ons due to currency constraints.
 

The risk of RSA not allowing refrigerator rolling stock out of the
 
country. This would only apply in the case of Zimbabwe and Mocambique, which
 
markets have not been included as export markets of special importance at this
 
stage.
 

The risk of insufficient skills and know-how being available for the
 
effective running of the operation.
 

H. Final Note: Known Risks
 

The Rural Development Area programme included a major element of small
 
farmer irrigation in a range of smaller irrigation projects. "Despite the
 
extensive extension service offered by the Ministry (MOAC), the production
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from these schemes is 
well below the potential for good irrigated farms. 
 The
problems 
facing the extension staff 
vary considerably from one 
scheme to

another but the main difficulties can be summarized as follows:
 

1. Absentee Farmers: Since all the plots 
are allocated under the
traditional system of land tenure, 
 no action can be taken against

farmers who consistently fail to utilize their plots.
 

2. Marketing: All the farmers on 
the RDA schemes are encouraged to
 
concentrate 
on vegetable production, but the lack 
of marketing

facilities frequently results in crops rotting in the fields.
 

3. Short Term Credit: Many farmers find it 
difficult to obtain short
 
term credit for crop inputs.
 

4. Cooperation Between Farmers: 
 On most schemes there is a Chairman
 
and a Farmers' Committee elected by the members to 
organize the
 
allocation of water, 
 maintenance etc., 
but since these committees

have no real power to discipline members they are usually weak and
 
ineffective.
 

5. Allocation of Water: 
 There is very little control of water, with

farmers taking water whenever they wish. 
 This practice .'evitably

leads to very poor irrigation efficiencies.
 

6. Limited Expansion: Since 
the size of a scheme is fixed by the

design engineer, and all 
the plots are allocated to farmers it 
is
virtually impossible for a progressive farmer to expand. However,

there are cases 
where a farmer rents or 
borrows an unproductive
 
plot from his neighbour."
 

While the 
new IFAD project is directed heavily 
to the farmers described

above, 
 it surely should be possible to 
avoid these known risks in the Komati
 
Irrigation Project?
 

N.C. Portch, "Irrigation Schemes on Swazi Nation Land", Proceedings of
Donference, Royal Swaziland 
a
 

Society of Science and Technology, Vol.3,
No.1, November 1980, 
pp.23-24. Mr. Portch was an Irrigation Officer in
the MOAC. The same 
issue includes a paper on Vuvulane Irrigated Farms.
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ANNEX 6
 

Cost Recovery Policies in Irrigation Projects
 

Generally and the Komati Irrigation Project
 

in Particular
 

A. 	 Cost Recovery Charges Generally
 

1. 	 Introduction
 

Irrigation is expensive. The toal investment and recurrent costs
 

of providing water are high and continuing per hectare (ha) and per project
 
beneficiary. Few other agricultural sector investment cost so much.
 
Particuarly in the poorer developing countries, such as those in sub-Saharan
 
Africa, even a modest irrigation project can oom very large relative to
 
government's budget and its ability to finance such projects.
 

It become essential, therefore, that government endeavour to recover
 
capital and operating costs from project beneficiaries. There are three
 

finaical and economic elemnets, or principles in such deliberations:
 

0 	 Economic efficiency in the use of scarce water resources; is the 

particular use of water in any given project providing maximum
 
benefits to the nation?
 

0 	 Income distribution: who gets what share of the net benefits 

generated by the project; and
 

0 	 Public Savings: the extent to which government can capture some of
 

these net benefits to help finance, not only the given project,
 
but also future investments in development activity.
 

2. 	 Principles
 

a. 	 Economic efficiency
 

The price to be paid for water by its users should be such
 
that water is not wasted and, simultaneously, is used so as to maximise
 

output. It must be recognised that determining "economic efficiency" is
 
difficult without measuring with some accuracy the volume of water used by
 
each recipient. This re!!ircs either volumetric measurements or at least
 

accurate estimates. Simultaneously, the price cannot be so high as to
 
discourage water use below desirable levels. Clearly such pricing is loaded
 

with both technical and socio-political issues. But even a nominal price for
 
water goes a long way to discourage the waste and overwatering which lead so
 

often to waterlogging and drainage problems, and salinization.
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A further difficulty with the efficiency pricing concept is that such
 
prices are not always consistent with other income distribution and
 
savings/investment goals of government. Other methods therefore may need to be
 
considered to ensure, first, an "equitable" economic impact of the project

with charges that are 
well within the ability to pay; and, second, do not
 
discourage the incentive to participate. Some recovery of benefits and costs
 
will naturally occur from existing general income, export and other taxes.
 
Such recoveries are not geared to 
the specific project, however, and may in
 
fact hurt those in the economy who are not direct or even indirect
 
beneficiaries of the project. We 
are after a system of "benefit taxes" related
 
to a specific project.
 

b. Income distribution
 

Benefit taxes must be related to the ability to pay. They
 
must therefore allow for differences in net benefits generated by the project
 
as between beneficiaries (or groups of beneficiaries) as well as for
 
differences in pre-project 
income levels. Benefit taxes clearly therefore
 
should be progressive, but must nonetheless allow for disincentives, problems
 
of cost allocation, and of course, of tax evasion.
 

The increase in income generated by the project can be considered as
 
"rent" to the project, or "rent" to individual farmers or groups of farmers.
 
Such rent can be defined as the incremental gross value of farm production
 
less any identifiable and measurable elemenwgZ Such deductions could include
 
the value of all incremental cash payments; incremental depriciation of farm
 
assets; imputed values for incremental family labour used; inremental 
own
 
capital used; and incremental general taxes. It is recognised fully that many

of these, depending on specific circumstances, will be difficult to assess.
 
The basic objective nonetheless is to identify the "value added" at the
 
household farm level--what is left after all farm-level costs of achieving

that increment in output have been deducted. The matter can be complicated
 
further if the farm family in question is newly settled on the irrigation
 
scheme; if the land was being used by someone else, or if not used at all,
 
what is the increment? And to whom does it go?
 

A further element here is that the people 
in households experiencing

this increase in rent will no doubt be of quite different income levels before
 
going in to the project, or at least at the time when 
a water charge is
 
contemplated. In addition, because of differential management skills and other
 
factors, some households will become much better off than their neighbours and
 
could afford to pay more. Working on the premise that water charges/taxes
 
should be established to "equalize the hurt", then perhaps the rates could
 
also be related to income levels.
 

How one makes these income distinctions is naturally going to vary from
 
one society to the next. One system is 
in use is to classify households (or
 
groups of households) by the critical consumption 
level (CCL). Technically,
 
this is the level at which the social value of a unit of extra consumption by

the household (from an additional increment in income) equals the social value
 
of a unit of incremental public revenue--the contemplated tax. It could very
 
well be that all or most of the farming households affected are so poor that,
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even with an increment in income, they clearly should not be taxed. For those
 
above the CCL, however, water rates 
could rise progressively. The CCL is
 
generally considered to be about one-half of the per capita GDP, 
 but could be
 
form one-third in a less moor region up to twe thirds in 
a very poor area. The
 
definition of the CCL should not vary as 
between projects for obvious reasons,

though the share of the farmers in any given project above or below 
the CCL
 
could of course vary.
 

c. Public savings
 

Most governments in developing countries 
are 3hort of fiscal
 
resources for development, and such resources are therefore at a premium by

comparison with additional consumption, at least 
that of relatively more
 
affluent citizens. Consequently, 
 it may be desirable for the government to

collect more revenues than would result solely from efficiency pricing (which

in any case, is frequently impractical). This would help make projects

financially self-supporting and enable governments 
to undertake additional
 
rural development projects that would reach a still 
larger number of the rural
 
poor.
 

On the other hand, as suggested above, the project beneficiaries may be
 
so poor, i.e., below the CCL, 
 that it would be undesirable to recover costs
 
greater than would result from efficiency pricing of water, and it may be
 
desirable to recover less. The 
trade-offs between these considerations will
 
determine the appropriate level of cost recovery. Swaziland is nut among the
 
poorest of African countries, however, but government budget data suggest that
 
revenue to fund recurrent budgets would 
have a high premium. It is important

to recognise as well that the Komati River Irrigation Project will probably be
 
the first smallholder-cum-nucleus 
 estate project of this scale to be
 
implemented in the country. The model and precedents established here would no
 
doubt be replicated over time in other similar projects
 

3. Sector-wide setting
 

a. Consistency and uniformity
 

Recommendations on benefit taxes 
and cost recovery policies

for a particular project 
should be related to nationwide cost recovery

policies in the irrigation sector, both to ensure 
consistency of principles

and because in practice it is often difficult to change policies through a

single project. Changes in sector policies at any gicn time are often
 
desirable as well. The consistency referred 
to aove does not mean uniformity

of water charges or benefit taxes. Volumetric water charges should reflect
 
marginal supply costs, 
 which may differ from project to project and between
 
different areas within countries; and benefit 
taxes should differentiate
 
between income classes, as 
well, preferably on a progressive basis, as
 
discussed above.
 

11-188
 

'Cl 



b. Volumetric pricing
 

To mect the goal of efficiency, volumetric pricing of water
 

is desirable in all irrigation schemes, but is likely to be most easily
 

adopted in public tubewell and pumping schemes where deliveries are relatively
 

easily metered; they would be so metered in the Komati Project with no
 

meaningful increase in costs. Where metering is too difficult or costly to
 

allow volumetric pricing, it may sometimes be feasible to u.-;o alternative
 

charging schemes that have similar efficiency effects. However, unless proxies
 

for volumetric pricing (for example, differential taxes on crop production
 

related to the water consumption of the crops) are carefu]y constructed, they
 

may induce uneconomic cropping patterns and water use--under use of water can 

beas economically negative as over-use in some circumstances. Simplicity is
 

also required to permit farmer understanding and to preclude squabbles between
 

groups.
 

4. Benefit taxes
 

a. General discussion
 

Efficiency pricing, or a form of volumetric pricing,
 

together with the effects of general taxation, are likely to meet fully the
 

objectives of income distribution and public savings. Should that be the case
 

it is then necessary to consider the possibility of levying a benefit tax. The
 

most robust form of benefit tax in some parts of the world is a land
 

betterment tax spread over, say, the life of the project. As long as the tax
 

base is an accurate mea, .re of the benefit, conveyed, which implies carefully
 

revaluation of land values at reasonably frequent intervals, it should meet 

the test of user acceptability. Land taxes offer scope for a progressive rate 

structure and thus achievement of distributional objectives. It is not known 

if a land tax on SNL lands used for an irrigation project would be acceptable 

or not. 

To achieve income distribution and public sector savings objectivices, 

recovery policy in the context of a specific project should concentrate on 

selective benefit taxes that are to be paid by beneficiaries of the project 

and not by others. The effects of a project on revenues from general taxation
 

should be taken into consideration, i.e. they are deducted in the computation
 

of the available rent on which water charges and benefit taxes may be levied,
 

but adjusting such general taxation to achieve the cost recovery objectives of
 

a particular project is generally difficult as this involves much wider fiscal
 

considerations.
 

The level of benefit taxes should preferably incorporate a degree of
 

progressivity, subject to the constraints of disincentives to work and tax
 

evasion propensities. Thus, it may be desirable to charge very poor farmers
 

(i.e., those with incomes below the Critical Consumption Level (CCL)) at a low
 

rate, while those beneficiaries whose incomes are above the CCL might be taxed
 

progressively up to the limit of their rent. Imparting a degree of
 

progressivity into benefit taxes should lead to higher levels of cost recovery
 

than otherwise would be the case.
 

11-189
 



b. Benefit tax design requirements
 

There are four basic requirements for designing satisfactory
 
benefit taxes:
 

(1) Identification of the project's bencficiaries 
 and

their classification into a number 
of income groups; total farm income when
 
the project is at full development is to be estimated. Preferably 
the
 
classification should be on 
the basis of total income (farm plus non-farm);
 

(2) Estimation of the distribution of the "rent" by these

income groups defined earlier. 
 the "rent" accruing to an individual indicates
 
the maximum amount he can 
pay and still benefit from the project;
 

(3) Ability to make suitable provisions for making the

benefit tax system selective, progressive, and acceptable to the
 
beneficiaries, taking into account 
 administrative problems and the
 
disincentive effects of such taxation, if any;
 

(4) Judgement on the appropriate "social" weights for

valuing gains to different income groups, both relative each and
to other 

relative to 
the needs for additional revenues of the government. The design of
 
benefit taxes will, of course, 
be greatly facilitated if explicit judgements
 
on these weights are available, which are in any case implicit in cost
all 

recovery decisions. Such judgements might 
be developed on the basis of the
 
treatment 
that others in similar situations receive, but this is 
not always a
 
helpful basis.
 

It was stated earlier that, for reasons of efficiency and equity,
 
recovery of costs and benefits should be project-specific. It should be
 
recognized that the design and implementation of desirable benefit 
taxes are
 
in practice often contrained by various administrative and political factors,

and the full implementation of such taxes may thus be 
a prolonged process. Two
 
common difficulties, for example, relate to 
the measurement of income and the
 
problems of controlling tax evasion.
 

First, 
 accurate monitoring of the incomes of project beneficiaries may

be very difficult, 
 especially when the beneficiaries also have non
agricultural sources of income. This is particularly prevalent in Swaziland.
 
Even apart from this, the land ownership pattern, and changes in the pattern,

need to be taken into consideration, as progressivity implies that, say, a
 
person or 10 he-tares should pay more than 10 times the 
tax payable by another
 
with only 1 hectare.
 

Second, partly because of the income measurement problem, it is
 
difficult to avoid 
tax evasion, especially if the tax structure is made too
 
progressive: the higher the progressivity, the higher is likely to be the
 
incentive 
to evade and also the greater may be the political problems of
 
implementing taxes. there 
are reportedly serious problems in tax collection in
 
Swaziland. By the same token, however, the need for water charges becomes even
 
more important.
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Benefit taxes should be chosen and designed so as to minimise any
 

adverse effects that these taxes may have on production and consumption
 

decisions of the farmers and of others in the economy. For example, in some
 

cases, it may be possible to recover costs by selling farm inputs to the
 

project beneficiaries at prices higher than those paid by others.
 

However, such discriminatory pricing of farm inputs, even if feasible,
 
could induce the farmers to adopt the wrong production techniques. Similarly,
 

discriminatory taxes on farm outputs (or monopolistic "marketing margins") may
 
induce the choice of wrong crops by the farmers. Although it may be impossible
 
in practice to avoid such adverse effects completely, project specific
 
betterment levies on land holding are generally the best of the available
 
options.
 

The above indices should always be computed in real (constant price
 
level) terms and in present value terms. The discount rate used should
 
represent the best estimate of the economic opportunity cost of capital, or
 
10% if no estimate is available. The grace period, and the period over wnich
 
recovery should be made for adjusting charges in the light of actual
 
developments during the course of the project, is of course subject to
 
ecnnomic judgement.
 

b. Income classes and recovery indices
 

To facilitate evaluation of the recommended water charges
 
and benefit taxes, rent recovery indices should be presented separately for
 
beneficiaries in different income classes. It is suggested that, where
 
feasible and relevant, the following income classes be distinguished:
 

--those with incomes below the CCL;
 

--those with incomes between the CCL and the national
 
average;
 

--those with incomes above twice the national average.
 

Where available data on the distribution of income cannot be fit into
 
these suggested classes, other income classes may be used. It is sometimes,
 
but in a projecc where all smallholders have the same sized plot that is of
 
little use.
 

The derivation of the recovery indices defined might be conveniently
 
presented in tabular format on the following pages (TableII-A-5).
 

It is not easy to estimate project rent or the rent, as defined here, of
 
different income groups because of difficulty in determining various non-cash
 
or imputed values of costs; however, using benefits gross of these costs does
 
not solve this problem because the judgement whether a sufficient proportion
 
of benefits is being recovered involves necessarily an estimation of the very
 
same cost elements which are deducted from gross farm income to arrive at
 
project rent. Still less can one fall rack on some principle of cost recovery
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SWA7.TLAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER OF THE KOMATI RTVER
 

Table II-A-5 Rent and Cost Recovery Indicesa
 

Income Group fgr
 
Beneficiaries


d d d dTotal
 
d2 


1. 
d1 d3 d4 Project
Gross value of faiin production at farm gate ex sales taxes 
 ....
 

2. less production (cash) costs
 
3. equals net cash income [1 - 2] -----------------
4. less - depreciation
 

5. - imputed value of famrly labour
6. - imputed value of management services
7. - imputed return on own capital

8. -- allowance for risk/uncertainty 

-

9. - general taxes 

10. equals rent/surplus

ii. rent as a percentage of net cash income 
(10 4 3]
12. volumetric water charges
 
13. benefit taxes 

14. 
 total direct charges/taxes [12 + 13] ---- -------- ----

-
15. rent recovery index [14 .10]c
 

16. public sector outlays (capital + O&M) 

17. cost recovery index [14 4 16] c
18. farmers income per capita, in project year , at full development
19. 
 estimated critical consumption level (CCL), 
same project year
20. estimated national per capita income, same project year
 

a Items 1 through 17 are incremental, discounted values 
at constant year-prices, 
or ratios derived from
b them. 
 o
 
If feasible and relevant, income groups should preferably be:
 

d = below the CCl.
 

d2 = between the CCL and c, where c is the national per capita income.
 

d3 = between c and 2c.
 

d4 = above 2c.
 
Whatever income 
groups are 
used, the income 
groups should refer to total farm
-full anJ non-farm income at
development. Individual 
farmers may, of course, move 
from one income catergory to another, over
 
time.

If the ratios are defined on a gross basis, item 9 (general taxes) should be included in item 10 (rent). 



because, whether one should recover more or less 
than the full project costs
 
(investment plus 0 and M costs), while an important issue for public savings,

depends also on the ability to pay and considerations of equity.
 

How are the imputed costs of family labour, management services, return
 
on capital and risk/uncertainty to be determined? 
 In principle, the value of
 
family labour should be detc:mined by its supply price. Where this is
 
difficult to estimate in practice, it is suggested that a weighted average of
 
seasonal market wages be used as 
a proxy for the supply price. An allowance of
 
about 5 percent of the net value of incremental farm output would probably be
 
sufficient for incremental management costs.
 

The imputed return on the farmer's own capital shouid be based on the
 
incrcmental net value of assets financed by farmers out of their 
own savings

and should reflect the rate of return 
that their funds should be built into
 
the value of incremental gross farm output 
i.e., the value of gross farm
 
output should be its expected value, 
 derived from the estimated probabilities

of a range of outcomes. In addition, however, some farmers may prefer a lower
 
more certain income to a higher but riskier income; a risk allowance, not to
 
exceed 10 percent o' the value of net farm output, may be in order (line 8).
 

6. Extent of cost recovery
 

What can reasonably be expected with respect to capturing part of
 
the benefits and recovering the benefits and recovering the costs of project?

The amount of revenue which could be collected from water charges and benefit
 
taxes will always be less than total project rent, as defined here, for
 
several reasons. Leaving aside questions of equity for the moment, 
 if each
 
farmer were charged the rent that remains after making adequate allowances for
 
depreciation, imputed farm family labour, 
 management costs, return on own
 
capital, increase in general taxes, 
 and a realistic allowance for risks, he
 
should still have sufficient incentives to participate in the project.
 

Taking equity considerations into account, however, it is clear that 100
 
percent of project rent should be regarded as the upper limit that cannot be
 
reached if allowances 
are made for income distribution. For example, if
 
project beneficiaries below the CCL 
rate are to be charged water charges and
 
benefit taxes 
only to the extent necessary to discourage wasteful use, and
 
those total less than project rent, and if the benefit 
tax system is to
 
benefit tax system is to progressive, recovery of 100 percent of total project
 
rent could be achieved only by charging the richer farmers more thar, 100
 
percent of their rent. This 
is obviously both undesirable and impractical.
 

Thus, the extent to which project rent can be recovered will depend upon

the distribution of inccmes in the project 
area and upon the degree of tax
 
progressively deemed desirable and feasible. In addition, an allowance may

have to be made for political acceptability and administrative constraints. It
 
should be noted that if appropriate recovery is determined by ability to pay

of beneficiaries, as measured by their "rents" and income levels, then the
 
extent of cost recovery become a residual. While cost recovery is important

for its impact on public revenues and savings, these aspects are implicitly
 
taken into account when determining the CCL.
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Project rent adjusted for income distribution is the desirable amount of
 
benefit tax the farmer should pay.
 

What is the practical significance of this rule for cost and rent

recovery? To put it another way, is there any lower limit of the 
recovery

ratios which can be set as 
a guideline? Since judgements are involved in

estimating many 
of the items which have to be deducted from incremental net

farm income to arrive 
at a measure of incremental rent, 
 and since judgements

also involved in making allowances for income distribution, as well as
political and practical problems, it is
clearly difficult to set a precise

lower limit to the norm of capturing par, of the project benefits.
 

There is therefore 
no prima facie reason why any particular share of
 
costs, such as 0 & M costs, 
 should normally be recovered. The most desirable

level of recovery should exceed the total financial costs incurred by 
the
 
irrigation projec: on the other hand, if all 
or most beneficiaries have levels
 
of income below or near the CCL, the desirable cost recovery may well be close
 
to zero. It is for this reason that the level of 0 & M cost may a poor
be 

yardstick by which to 
measure the adequacy of water charges and benefit taxes.
 

Nevertheless, it 
is important for irrigation authorities which are not
 
autonomous and depend upon their governments for annual subventions, that

these subventions be fully adequate to cover 
0 & M costs and other financial
 
obligations, if any, of the 
irrigation authorities. Where irrigation

authorities are autonomous 
and do not receive annual budget subventions, it is
important that they receive revenues 
from charges sufficient to cover not only

0 & M costs and other financial obligations but also 
as much of the costs of

their justified future investments as is possible when farmers are 
charged an
 
adequate proportion of their rent.
 

In the Komati Irrigation Project, the Devres team has attempted to build

in effective cost-recovery programme-. 
 Water charges are levied by crop,

geared to anticipated crop water consumption. These naturally will require

constant monitoring with the accumulation of experience. In Chapter IV of this

Volume II we point out that one of the menagement's functions is to maintain
 
cemputerised water use/yield records; they are partly for the purpose of water

charges. Though the project 
would collect such charges, they would be

transmitted to Government.
Central These, 
 and the three other types of
 
anticipated cost-recovery operations, are discussed in subsequent sections.
 

B. 
 Cost Recovery Charges on the Komati Irrigation Project, Adding Back
 
Variable/Production Costs.
 

In the light of the need to the
cover costs of the Swaziland share of
Phase I dam costs (E40 million) plus a continuing share of the Phase I dam's
 
0 & M costs, the Devres team built into the operating on-farm cropping budgets

allowances for various charges and 
services. The financial and 
economic rate
 
of return analyses of the project are calculated after these (and all other)

costs are 
deducted from project revenues. Such rates 
of return arc reasonably
 
adequate.
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To produce even greater viability, however, if GOS wished to do this as
a matter of financial policy it would be entirely legitimate to add back, as a
contribution to project revenue, 
 some of the production costs which are, 
 in
fact, revenues to the project. There are 
four such charges in the smallholder
 
and nucleus estate budgets:
 

1. 	 An irrigation water charge;
 

2. 	 An irrigation (on-project) operation 
and maintenance charge; 
 a

charge for machinery and equipment services; 
 and a charge
marketing, processing 	 for
 

and otherwise handling the 
produce. Each
 crop 	budget contains these charges 
as deemed appropriate to its
cultivatien and handling. 
 They 	are detailed in Annex 
1 of this
 
Volume II.
 

For the project as 
a whole, the first approximates E320/ha croped;
last three combined as just over 	
the
 

E1500/ha cropped. Even assuming a cropping
intensity of 150, 
 that would provide an annual sum 
per project hectare of
E2730 	(E320 + E1500 x 150 percent). That comes to 
E2.7 	million annually at
full development for each IDU, 
 with a gradual build-up te that point from PY2

when the estate bcgins cropping.
 

This 	Devres team has 
not effected these 
sorts 	of calculations further;
the whole matter is far 
too discretionary 
at this point. But the very
legitimate calculation route is there, nonetheless.
 

C. 	 Cost Recovery Analysis: Other Routes
 

Building ;pon the analyses in Chapter VII, 
 Volume I, the following
discussion presents a variety of options 
regarding cost recovery under 
the
different scenarios of possible future volumes and uses 
of Komati water. It is
not meant to 
replace the analysis of possible cost-recovery measures for the
first 	IDUs discussed at section B above. 
 It is 	designed to complement that
discussion by looking at 
the much longer 
term 	and, second, by considering
Swaziland's total entitle:nent to water, 
and its use of that water, assuming a
greater cost for total dam development of the entire Basin system (6 dams).
 

Developed earlier (in Chapter 
VII Volume I) 
were 	three possible
scenarios of 
future water requirements. 
 Each 	built 
up to a total water
requirement (above and beyond 
present Swaziland uses of some 192 
MCM) 	by
sector (irrigation; 
 forestry and thermal plants). 
 The details of these three
scenarios include assumptions about resources used 
(ha of irrigation; ha of
afforestation; 
 MW of power generation) 
and thus their sectoral water

requirements into the future.
 

Dealing with these 
net additional 
water 	requireient 
 of an expanded
reservoir, system 
in the Komati Basin (excluding current run-of-river use),
Table II-A-6 shows 
the net additions 
needed to Swaziland's 
water 	supply
under 	the three, and different, scenarios of possible economic use 
for these
resources. 
 Only irrigation, forestry and 'hermal power requirements are dealt
 
with.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-6: 	 Alternate Future Scenarios Regarding Uses of Net
 
Additions of Komati Basin Water Supplies
 

Total Water Used 	- MCM 

Of whicl. -%
 

Irrigation 

Forestry 

Thermal 


Total Dam Cost
 
@ EO.351/M3 ) E million 

Of which - applying above
 

percentages
 

Irrigation 

Forestry 

Thermal 


Resource used at full development
 
Irrigation (ha) 

Forestry (ha) 

Thermal (MW) 


Dam Costs per unit of resources used
 
Irrigation E/ha 

Forestry E/ha 

Thermal E/MW 


I 

(Minimum) 


112 


75 

23 

2 


39.3 


29.5 

9.0 

0.8 


6,000 

20,000 


150 


4917 

450 


5333 


Source: Devres Staff Estimates, August 1985
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Use Scenarios 

II III 
(Moderate) (Maximum) 

127 158 

66 80 
31 16 
4 4 

44.6 55.0 

29.4 44.0 
13.8 8.8 
1.8 2.2 

6,000 9,000 
30,000 20,000 

200 300 

4900 4889 
460 440 

9000 7333 



This could be explained still further with more allowance for forestry and for
thermal use, taking it to 177
some MCM. 
 In that case the proportions and

values would change from those shown.
 

The conclusion is that, 
 without any further adjustments, the dam cost
 per hectare goes down slightly per ha new irrigation as irrigation expands;
there is no material change in 
dam costs/ha of forestry, and thermal water
costs range from E5,300 to E9,000/MW produced. That is really very cheap. The
fact remains, though, that the capital cost for the dam is 
a rather heavy load
on each hectare of newly irrigated land if, repeat if, the bulk of these costs
(66-80 percent) are applied to each hectare irrigated, and if no cost recovery
processes are 
put in train (as per B. above). It has been suggested that the
water charge payments built in 
to the financial analysis the
of earliest

developed modules (IDUs) could very 
well recover the Swaziland share of the
cost of dam building in Stage I. 
The figures are purely "seat-of-the-pants",

and must be fine-tuned. The basic fact is, 
 nonetheless, that an
administratively effective process of cost recovery can 
indced pay for Stage I
dam costs without punishing new producers 
to the point where incentives to

continue producing begin to 
drop away. These suggested cost recovery "first
cuts" by the Devres consulting team must be considered just that, and no more;

they can be "tinkered with".
 

Perhaps of greater relevance is the need to establish cost recovery
programmes 
for all users of Komati water, 
 old and new. Prior to Stage I
development, Swaziland uses some 
192 MCM of Komati/Lomati water annually, most
of it irrigating SIS land 
in the Mbuluzi Basin. Total 
areas irrigable with
Komati water (1983) were 12,300 ha. Table II-A-7 
 displays the methodology of
arriving at per hectare and other unit costs, 
 post-Maguga, assuming existing

uses are to be included in the cost-recovery process.
 

The numbers so calculated indicate that each hectare 
under irrigation,
regardless of whether it 
is old or new, should contribute E2000 to E2400 to
dam construction 
costs, regardless 
of how much total water is used for
whatever irrigation purpose. Forestry should pay E170-E205/ha; the Electricity

Board must pay E1300-E3000 per MW generated, also very cheap.
 

The next analytical step is to cater to the assimption that SIS, while
obliged to contribute henceforth, 
should not really be charged as much as for
each hectare of new irrigation. Table II-A-8 
 indicates the results of
allowing only 20 percent of total 
future dam and dam system costs 
to redound
to SIS 
(and other modest current 
users). Thus, proportionately, they are
paying much less--they will have 50-60 percent of the total 
irrigated area but
are asked to pay only 20 percent of dam water 
development costs. Under those
(probably) politically viable assumptions, SIS 
water charges are 12.2-18.3
percent of those levied on new 
irrigation enterprises. Clearly that should be
subject to review at 
some point, but probably not to start.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table 1I-A-7: Dam Costs Calculated on Total Use Pre-Project Use
 
Plus Post-project Use
 

II III
 
k.Moderate) (Maximum)
 

192 192
 
127 158
 

319 350
 

276 318
 
39 26
 
4 6
 

85.5 90.9
 
12.2 7.4
 
1.3 1.7
 

44.6 55.0
 

38.6 50.0
 
5.4 4.1
 
0.6 0.9
 

18,300 21,300
 
30,000 20,000
 

200 300
 

2109 2347
 
180 205
 

3000 3000
 

Current Utilization (MCM) 

New Use Contemplated- (MCM) 


Total area in Swaziland post
system development (6 dams) (MCM) 


Of which : /
 

Irrigation 

Forestry 

Thermal 


% of 3 above: 	Irrigation 

Forestry 

Thermal 


Total Dam Cost (E million)
 
(Share @ 5 above) 


Of which :
 
Irrigation 

Forestry 

Thermal 


Resource applied:
 
Irrigation (ha) 

Forestry (ha) 

Thermal (MW) 


Dam Costs Applied to Resources:
 
Irrigation E/ha 

Forestry E/ha 

Thermal E/MW 


I 

(Minimum) 


192 

112 


304 


276 

26 

3 


90.3 

8.6 

0.9 


39.3 


35.7 

3.4 

0.4 


18,300 

20,000 


150 


1951 

170 


1333 


Source: Devres Staff Estimates, August 1985
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-8 : 
 Per Hectare Water Charges Assuming SIS Provided
 
Major Exemption from Full Duties
 

Economic Use Scenarios
 

I 
 II III
 
(Minimum) (Moderate) (Maximum)
 

Total cost of water for irrigation 29.5 29.4 44.6
 
(E million)
 

Twenty percent only to SIS 
 5.9 5.9 
 8.8
 
(E million)
 

Eighty percent to new irrigation 23.6 
 23.5 35.2
 
(E million)
 

Charge per hectare on SIS 
 480 480 
 715
 
(12,300 ha) (E)
 

Charge rest of new system (E) 
 3933 3917 3911
 
(per hectare) 

Line 4 as % line 5 (%) 12.2 
 12.3 18.3
 

Source: Previous Tables
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Thus, it is now possible to speculate on the water cost per hectare or
 

per MW of power by examining the number of M' needed (annually) and then
 

multiplying by the "equity" cost of providing that water viz. E0.351/
 

Taking, for example, the Scenario I, the "minimum" scenario, one has:
 

EO.351 x 276 MCM - irrigation = E96,876,000 divided by 18,300 ha = E5293/ha
 

x 26 MCM - forestry = E 9,126,999 divided by 20,000 ha = E 456/ha
 

x 3 MCM - thermal = E 1,053,000 divided by 150 = E7020/MW
 

However, in the case of this most conservative scenario, as an example only,
 
the total water needed is still the same (now plus new), some 304 MCM. But if
 

one applies to this only the cost of E39.3 (Phase I costs as calculated), then
 

the average M3 of water drops to EO.129/M'.
 

Under that unit price assumption, Table II-A-9 suggests 1.13 costs per 

unit of all associated resources used and supplied with water in the Basin. 

There is no change in forestry and thermal power data since these activities 

arc currertly absent. But spreading new dam costs over all hectares 

irrigated--pre-dam plus post-dam--drops the average Mj dam cost from EO.351 to 

EO.129-EO.157. This brings the dam cost which must be recovered from the 
irrigation users (old and new) down to El,945-E2,343 per ha; clearly, over an 

extended pe-'iod, the annual cost per hectare to contribute to dam investment 
would be very modest. Each hectare would have to pay, over on a 30 year basis, 

say, E70-E80 annually. That can be doubled for interest payments. The "need" 
analysis thus suggests an annual ,ater charge/ha of perhaps E150-E300, a very 
modest charge from a Et,OOO-E4,Li- gross margin/ha. 

Another way of approaching the matter is to assess the "ability to pay"
 

of current and potential irrigation water users. The analysis of both the
 

smallholder and the nucleus estate budgets would suggest that even an annual
 
water charge (against the dam) of E400/(at full development) would not be too
 

difficult to manage. The three economic use scenarios would be contributing
 
the following annually at full development.
 

III III
 

-- No. of Hectar's Irrigated 18,300 18,300 21,300 

-- Volume of Annual Water Charge 

(E million) @ E400/ha 7.3 7.3 8.5 

-- Volume @ E250/ha (E million) 4.6 4.6 5.3 

Purely as a rule of thumb, sir,-e it is not really worth calculating in
 

detail at this point, it would only take about 15-18 years, allowing for
 

interest, to retire the dam cost at E250/ha annual charge. At E7.3 million
 

annually, it would of course take even less time, perhaps 10-11 years, to
 
retire dam costs and their interest charges.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER
 

Table II-A-9 Unit Cost of Resources Used Under Different Economic
 
Use Scenarios
 

Total Water Used Current
 
and Possible Future (MCM) 


Total Cost (E million) 


Cost per M3 (E) 


Cost by Sector/Unit (E million)
 
Irrigation 

Forestry 

Thermal 


Unit Cost per Resources Used (E)
 
Irrigation (ha) 

Forestry (ha) 

Thermal (MW) 


Source: Previous Tables
 

Economic Use Scenarios
 

I II III
 
(Minimum) (Moderate) (Maximum)
 

304 


39.3 


0.129 


35.6 

3.4 

0.3 


1945 

170 


2000 


319 350
 

44.6 55.0
 

0.140 0.157
 

38.6 49.9
 
5.5 4.1
 
0.5 1.0
 

2109 2343
 
182 205
 

2500 3333
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ANNEX 7
 

MULTIPLE ECONOMIC OBJECTIVES FOR
 

SMALLHOLDER SETTLEMENT ON THE PROJECT
 



APPENDIX 7
 

Multiple Economic Objectives for Smallholder
 

Settlement on the Project
 

A. Introduction
 

The Government of Swaziland, as a matter of development policy, has
 

decided that the provision of assistance for small farmers ranks a priority
as 


for planning and investing. The recent RDA pro-iamme is evidence of that
 

farmer development is the
committmcnt. A critical future component of small 


increasing use of water for agriculture in the lowveld. Large (and smaller)
 

lowveld arable soils have established beyond doubt that,
estates on private 

technically and agronomically speaking, a range of both summer and winter
 

crops can be grown successfully.
 

Numerous studies have been undertaken in the lowveld areas of parts of
 

areas of soil and water availability
Swaziland in the effort to identify 


appropriate to smallholder irrigation farming. Simultaneously, however, it has
 

recognised that some land and water for future irrigation development
been 

must be devoted to larger scale cropping, particularly of' crops for export.
 

For a variety of reasons, the concept of combining smallholder development
 
It has already taken
with estate developments--a joint venture, has evolved. 


one particular form in the Vuvulane Project where smallholders grow sugarcane,
 
land available, under
on their own plots for the nucleus estate, yet also have 


estate/smallholer
irrigation, for their own private cropping. A nucleus 

area of the Usutu Basin by
project of 4,500 ha was assessed for the Big Bend 


the Tate and Lyle consulting team.
 

That work suggested a 4 ha irrigated plot for smallholders, annual crops
 

(not tree crops), and crops for the domestic market only; some, such as maize,
 

would be foreign-exchange saving, however, substituting for imports. It was
 
enough to require the
also assumed that the holding would be large and active 


labour of the entire household and that extra labour to meet seasonal peaks
 

would be needed--no labour was to be available to work on the nucleus estate
 

itself.
 

a
This is a perfectly sensible model, and rests upon host of
 

in the report. What is missing,
assumptions, some of which are spelled out 


however, is a more rigorous examination of the objectives of smallholder
 

settlement, and the strategies required to achieve them. As well, new
 

smallholder projects under contemplation presumably should be designed to
 

obviate or mitigate the problems and issues which retard or preclude
 

satisfactory progress in analogous schemes elsewhere in sub-Saharan Africa.
 

There is little directed attention to this matter either e.g. the role of
 

livestock in the project area.
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While the following discussions is not 
 intended to be completely

definitive on 
these matters, it does suggest nonetheless the sorts of criteria
 
and objectives considered by this study team in its selection and use of the 2
ha small 
farmer model. All discussion must naturally be conditioned by the

realisation 
that the world in which the project could find itself will

different from today--what is realistic 

be
 
and sensible in mid-1985 may be less
 

so, even quite unsuitable, 
 7-10 years from now. And vice-versa; an option or

alternative considered 
of a lower priority now may be highly germane one
 
decade down the road.
 

Five settlement objectives are discussed here, 
 with brief comments on

each. Some are quite compatible with one another, others 
 are rather

incompatible. The selection when the 
time comes will be a matter of policy.
Given the size of these modules--Irrigation Development Units--at least 3
them at 1,000 ha each, it is naturally conceivable 

of 
that: one or two objectives 

can be sought on one IDU, then other objectives on subsequent IDU':s. Or thepattern desired on the first IDU may not sit comfortably, and larger and/or
different types of settlement patterns used on subsequent IDU's.
 

B. Maximising the Net Return to 
Each M3 of Additional Water
 

Already a reasonably 
scarce resource, net additions to Swaziland's water

supply will become more 
and more costly to acquire. Even then a maximum supply

will be reached in any one 3asin, then there 
just isn't any more. It make
 
sense therefore to 
design water use systems, cropping patterns, land use, etc.
 to not only not waste water, but also to obtain 
the greatest economic return
 
for that increment. The study team made 
an effort to assess the net 
returns
which might be obtained by applying an additional M' in a variety of places,
 
and which gave the greatest return.
 

The data base would not support such an analysis at this time. There are
 
a number of fairly obvious relationships, however. Gross 
and net financial
 
returns may be quite high for some crops e.g. 
 rice, sugarcane. Because they

consume 
so much water, however, the returns per M" can be very 
modest.
 
Conversely, 
 though gross and net financial returns may be low for some field
 
crops, especially when yields/ha are 
not high, the returns per M3 used can be

quite high. This is particularly the case where small farmers are 
unaccustomed
 
to irrigation 
water avalability and tend to underwater--even doubling the
water on a crop will rarely double the yield; 
the yield increment may be small
 
so that the average yield per/M' at the margin goes down quite quickly.
 

Ideally, any given irrigation area (a 2 ha plot, a 1,000 ha IDU, the
50,O00ha in region nation)a or should be cropping in such a manner as to
always provide a net increase in value for each additional M' of water, and

that curve should still be rising 
when the point is reached when additional
 
water is no 
longer available. Since, however, the assessment of net returns 
is

of course subjccL to changes in 
prices (costs and revenues), the "ideal"
 
cropping mix would be achieved but rarely.
 

This objective 
is seldom given much consideration in the earlier years

or decades of irrigation development; 
 other objectives such as employment

creation or the earning of foreign exchange take precedence. Nor is it given
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much thought when water is plentiful. It came as a major shock to Egyptians in
 
recent times, for example, when they learned that even Mother Nile was limited
 
in supply and that any new use would be at the cost of an existing use. Thus,
 
while water in Swaziland as a whole is not particularly short, it is already
 
becoming so in some watersheds/basins. This objective of attempting to
 
maximise net returns per additional MJ of water thus must be given increasing
 
attention 'n the coming period for the nation as a whole as well as in
 
specific projects.
 

C. 	 Maximising the Net Return per Each New 1IucLare Irrigated
 

Similar logic applies to this objective. Given the growing pressure on
 
good land by rapidly expanong human populations (and, in some areas, of
 
stock), new land of high quality for irrigation will be in cumulatively short
 
supply. The "eyes" have been picked out already in most basins. It thus
 
behoves planners to establish cropping patterns and rotations on smallholder
 
plots which maximise value added for the nation per hectare. This process may
 
not be consistent at all times with optimising financial returns for the farm
 
family. It probably, however, would be consl3tcnt with the objective of
 
maximising foreign exchange earnings.
 

D. 	 Maximise Recoverable Values to Permit the Repayment
 
of the Project's Debt
 

Smaller and poorer nations such as Swaziland tend to incur reasonably
 
heavy international debt loads. To maintain international creditworthiness it
 
thus behoves Swaziland to demonstrate that it can attempt to earn the foreign
 
exchange necessary to repay its loans and interest on loans. In prLnciple,
 
each development project should at least pay for itself since much of the
 
capitai investment is imported in a typical project, and a share of the
 
recurrent costs or inputs may also require foreign exchange e.g. some
 
agricultural chemicals, equipment parts and spares, fuel. Thus, smallholder
 
plots should emphasise export crops, or crops which are substitutes for
 
imports.
 

As well, however, many of the investment and recurrent costs of an
 
irrigation project such as this one are from government's domestic funds. So
 
revenues must be generated to cover these additional disbursements.
 

In short, the right sorts of incomes must be developed on the
 
smallholder farms but they must be recoverable as well--taxable in a
 
convenient way. There is little point in encouraging maximum output for local
 
markets, for example, if government has no institutional means to cream off a
 
reasonable share of the revenues generated. The same for export crops; crops
 
and products must therefore move through systems where records are kept and
 
taxing may occur e.g. cooperatives, marketing boards, processing facilities,
 
and the like. Watcr and 0 and M charges at the project level can also
 
contribute to making the project more financially sound. Cost recovery is
 
discussed at more length in Annex 6, this Volume II.
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E. Maximise the Net Returns to the Family Unit
 

Another common objective for smallholder irrigation farming is of course
 
to provide the family with a decent and reliable income. A secure family food
 
supply is perhaps the dominant objective of many Swazi farmers. The
 
availability of such food on a reliable basis can also help attract any labour
 
force required. Crops selected, crop rotations, and farm size can all be
 
considered in this light, recognizing that farm size in particular will also
 
be guided by other considerations e.g. family labour available for the farm,
 
and as paid labour on the nucleus estate.
 

It is thus customary to establish "target" income levels for the family
 
unit. Depending upon crops available, production costs, and farm-gate prices,
 
net revenues are generally targetted at levels consistent with alternative
 
wage employment. In Swaziland this is usually considered the equivalent of a
 
worker's take home (or send home) pay were he to be employed in the RSA and
 
could range from E2,500 to E5,000 annually, usually after the family's basic
 
food supply is allowed for from the "home" farm.
 

Several basic factors are involved here. One is the gross income earned.
 
another is the costs of producing that gross income. These generally are of
 
two kinds. One is the series of payments the farmer makes to the nucleus
 
estate/organisation for required services and inout, including water; many of
 
these supplies/services may be compulsory in the interest of maintaining at
 
least minimum levels of productivity. Secondly, there are those expenses which
 
are discretionary to the farmer, particularly those on extra labour.
 

Thus the agronomist and the economist must "tinker" with alternative
 
holding sizes, crops, crop rotations, price ranges (inputs and outputs), and
 
the like to achieve that target income. Farm management skills needed should
 
not exceed those available certainly in the early learning years, nor should
 
labour requirements. If, however, labour is needed on the nucleus estate from
 
this household, then pressure is downward on farm size and net income.
 
Conversely, income per adult worker equivalent must be sufficient to preclude
 
householders simultaneously maintaining their traditional farms off the
 
irrigation project.
 

6. Maximise Settlement Densitites/Employment
 

One stated purpose of agricultural development in Swaziland is to
 
provide higher levels of employment and income-earning opportunity. On both
 
nucleus and on smallholder plots, the objective is to absorb as many people as
 
possible. Thus there can be serious trade-offs. A lower incidence of machine
 
technology can usually increase the need for more labour--cotton can be picked
 
by many hands or by machine, even on smaller plots, for example. One can use a
 
tractor and a gang plough, an ox plough, or a hoe.
 

Several conditioning factors must be taken into account here. Generally
 
speaking the relatively greater the use of labour to accomplish any given
 
task, the relatively greater the unit cost. It could be that production costs
 
cannot stand being increased beyond a certain point because of the level of
 
sales prices, especially in external markets where competition is keen.
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Secondly, the average level of productivity per worker will normally fall
 

under denser employee conditions; this must be related to incomes earned. 

Similarly for the family on the smaller fairm. They may use more hand methods 

for a very wide range of tasks e.g., weeding, seeding, chemical application, 

etc. Or they can employ (usually by renting) a range of micro-technologies
 

which cut down labour time per task by a very large factor. Not only is
 

family-member productivity lower in the first case, but so may be yield since
 

improved technologies normally ensure improved performances e.g. plant
 

populations are more optimal with a small seeder than by hand.
 

Once again therefore, the agronomist, economist and extension agent
 

should pursue the alternative packages of options available. In Swaziland's
 

domestic markets, given the relatively greater distances from this Komati
 

project to the main domestic markets (compared to Usutu suppliers), it is
 

probably unlikely that farm gate prices will permit anything but the most
 

effective technologies to keep unit production prices to their minimum.
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CURRENCIES, WEIGHTS AND MEASURES, CONVERSIONS
 

CURRENCY EQUIVALENTS (END JUNE, 1985)
 

USA Dollar $1.00 = Emalangeni El.85
 

Lilangeni 1 = RSA Rand 1
 

(Rand is also legal tender in Swaziland)
 

WEIGHTS AND MEASURES
 

(SI) are used throughout this report. Base
 
The international system of units 


units for this system are:
 

- unit of length
Metre (M) 

- unit of time
Second (s) 

- unit of mass/weight
Kilogram (kg) 

- unit of electric current
Ampere (a) 


unit of temperature
Celsius (c) 	 
- unit of liquid volume
Litre (M) 


Hectare (ha) - unit of space
 

SI UNIT PREFIXES USED ARE AS FOLLOWS
 

Multiples &
 
Prefix SI Symbol
Submultiples 


109 Giga G
 

106 Mega M
 

103 	 Kilo K
 

10- 3 	 Milli M
 

CONVERSIONS
 

The following conversions are offered:
 

Multiply by (approx.) To SI Units
 
From old Units 


Ft2 0.0929 	 W
 
ha
0.4047
Acre 

Km2
 2.590
Mile2 


lb/ft3 16.018 kg/MI
 
M3 /s
Ft3 /s 	 0.0283 

L/s
0.0631
gpm 

km
1.609
Mile 


i 



Ft 

in 


Ton(long) 

Ton(short) 

lb 

hp 

psi 

Mile/h 


Yd3 


Bushel 

Gallon 


MOST COMMONLY USED
 

1 hectare (ha) 

100 ha. 

1 tonne (t)(MT) 

1 kg 

1 km 

1 metre (m) 


0.3048 M 
25.4 mm 
1.016 t,Mg 
0.907 t,Mg 
0.4536 kg 
0.746 kw 
6.895 kPa 
1.609 km/h 
0.765 M, 

35.24 L 
3.785 L 

= 2.47 acres 
= 1 sq. kilometre 
= .000 kg 
= 2.2 pounds (lb) 
= 0.62 miles 
= 3.28 feet (ft) 
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BLS Botswana, Lesotho and Swaziland
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CET Common External Tariff
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CSO Central Statistical Office
 
EDB European Development Bank
 
EDF European Development Fund
 
EEC European Economic Community
 
EIRR Economic Internal Rate of Return
 
FAO Food and Agricultural Organisation (of the UNO)
 
FIRR Financial Rate of Return
 
GOS Government of Swaziland
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GDP Gross Domestic Product
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IDU Irrigation Development Unit
 
IFAD International Fund for Agricultural Development
 
IRR Internal Rate of Return
 
ITC International Trade Centre, UNCTAD/GATT
 
ITF Individual Tenure Farms
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KOMAPRO Komati Agricultural Products Marketing Authority
 
MAR Mean Annual Runoff
 
MOAC Ministry of Agriculture and Co-operatives
 
MSL Mean Sea Level
 
NAMB National Agricultural Marketing Board
 
NIDCS National Industrial Development Corporation of Swaziland
 
NRLUE Ministry of Natural Resources, Land Use and Energy
 
PY Project Year
 
RDA Rural Development Area 
RDAP Rural Development Area Programme 
RSA The Republic of South Africa 
SAAGA South African Avocado Growers Association
 
SACE South African Citrus Exchange
 
SACU South African Customs Union
 
SAMB South African Maize Board
 
SAMGA 
 South African Mango Growers Association
 
SATS South African Transport Services
 
SCB Swaziland Citrus Board (Swaziland Cotton Board)
 
SI Shortage Index
 
SIS Inyoni Yami Swaziland Irrigation Scheme
 
SNL Swazi Nation Land
 
STABEX Export Stabilization Fund, EEC
 
TDF Title Deed Farm
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TDL Title Deed Land
 
TLTS (T AND L) 
 Tate and Lyle Technical Services
 
TOR 
 Terms of Reference
 
UK United Kingdom

UNDP United Nations Development Programme

USAID 
 United States Agency for International Development

USCOE 
 United States (Army) Corps of Engineers
 
VA 
 Value Added
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ECONOMIC STUDY OF POSSIBLE USES OF ADDITIONAL WATER
 

ON THE KOMATI RIVER, SWAZILAND
 

Volume III: Markets and Marketing
 

EXECUTIVE SUMMARY
 

A. 	Introduction
 

This Volume III is 
a detailed supplement to 
the pre-feasibility analysis of
the Komati River Irrigation Project (Volume II). 
 Its development became an
integral and iterative part of that project analysis assisting, by definition,
with the basic discussions on crop selection, project phasing and timing,
pricing and costing. 
Thus, it was a core ingredient in the process of
determining project financial and economic feasibility levels;
overall attractiveness. the project's
As with other project analytical elements, basic
examination concentrated on the 1,000 ha IDU level.
 

Subsequent sections will describe basic findings in markets and marketing
for each crop, in packaging and transport, and in market shares/margins and
foreign exchange earned.
 

B. Major Findings
 

1. 	 Background
 

The Government of Swaziland's development policies include the need to
switch away from capital intensive industries and give maximum emphasis to the
improvement or expansion of smallholder agriculture. 
The 	effective
implementation of this policy would reduce the country's dependence on food
imports and move towards greater food self-sufficiency.\1

could be achieved by 

These objectives
a major programme of irrigation agrTculture in three
defined activity areas:
 

o 
 The Usutu River Basin which consists of 18,000 irrigable ha on the low
and 	middle velds. 
 The region includes the greater part of the
national population and the two principal urban centers of Mbabane
(capital city) and Manzini. 
Tate and Lyle studied part of this area
 
on the Usutu;
 

\1 	 Development policies and objectives dealt with at length in Volume I,
Chapter III and Volume II, Chapter II.A.
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o 
 The Rural Development Areas (RDAs) which comprise 50 percent of Swazi
Nation Land of which 40,000 ha are already under irrigation, with
91 
percent of this on Individual Tenure Lands; and
 
" 
 The Komati River Basin which is located in the northern Swaziland
lowveld and is scheduled for an irrigated agriculture project
following the proposed construction of a dam at Maguga on the Komati
River. 
This project is the subject of this present study as one of
the alternative uses 
of an enhanced Komati water supply.
 

This major marketing study (Volume III) 
was launched to investigate the
potential contribution of selected crops in the Komati project area when
cultivated on 
the basis of a nucleus estate with satellite smallholder farmers.
Production emphasis would be 
on tree crops, as well as 
some vegetables destined
mainly for domestic and RSA markets. 
 This brief presentation summarizes that
more comprehensive study, which follows.
 

2. Markets and Marketing
 

A wide variety of prospective crops had already been examined and
evaluated in a recent study commissioned by USAID.\I
this list Nine were selected from
as suitable for cultivation in the lowveld project area, and having
export and domestic market potencial--citrus, avocado, mango, papaya, cotton,
maize, cabbage, tomato, and potato.
 

Those tree crops are currently in demand in overseas markets between
November and April, during the off-season in the Northern Hemisphere. 
 Cabbage,
tomatoes, and potatoes have established markets in Swaziland and neighbouring
African countries. 
Maize is the most important ingredient in the Swaziland
national diet, and a high priority item for import substitution. 
Cotton is in
increasing demand by the RSA cotton spinning, textile and vegetable oil
 
industries.
 

Overseas export markets in which Komati produce can generate significant
foreign exchange earnings are identified in Western Europe, the Middle East, and
Japan. 
In Western Europe, particularly attractive opportunities should exist in
France, U.K., 
German Federal Republic and Scandanavia. 
The Middle East is
already Swaziland's most important customer for citrus, and this provides a
valuable bridgehead into the Gulf States.
 

Japan is now an important market for Swaziland grapefruit, and could become
a regular importer of papaya (solo or peplo varieties only) throughout the year,
and of mangoes and avocados during the off-season when high wholesale prices
could cover air transport costs. 
 Access to Japan's market would be subject to
export produce satisfying the rigid plant protection laws, and the availability
of direct transport. 
 Since this presents no problem for grapefruit exports, the
prospects for other produce would appear favourable also.
 

\. See Annex 1, Volume II for details.
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Domestic supply projections for fresh produce forecast 38,000 MT by 1994,
 
commence its
when the Komati Irrigation Project's first IDU is scheduled to 


first year of vegetable harvest.\1 Actual supply in 1982, however, was less
 

than half IFAD had forecast for tTiat year. Corrected projections from the 1982
 

original estimates. Calculations
data base indicate a shortfall of 13,000 MT on 


by Ronco Consulting Corporation in 1983\2 pointed to a projected shortfall of
 

9,400 MT by 1990, requiring 670 ha additTonal irrigated land, equating to 926 ha
 

by 1994 which conforms closely with the 1,100 ha of vegetables proposed by this
 

In the absence of alternative
project at full development (three IDUs). 


irrigated land, the Project would be well placed to make good the projected
 

national shortfall.
 

Marketing Board
The recent establishment of the National Agricultural 

a major step towards producing a steady market for smallholders on(NA.MB)\3 is 

Swazi Nation Land. Appropriately staffed and equipped, it will be an
 

to
indispensable channel For the distribution of produce from the project are 


national markets. Moreover, the construction of the proposed new wholesale
 

to the main markets of Matsapha and
market at Mahlanya will provide ready access 


Mbabane.
 

Cabbage is selected for its important role in the national diet, its
 

profitability in Swaziland between January and July, and for its competitive
 

advantage in tne RSA market between August and September. Tomatoes, too, are
 

able to trade in the domestic and RSA markets according to comparative price
 

tomato canning plant at Malelane
advantage and use. The proximity of the 


provides an outlet for up to 3,000 MT of the Roma variety when RSA supplies
 

cease during October and November. During this period, the Durban fresh produce
 

market is undersupplied from RSA sources, and up to 1,000 MT is regularly sought
 

by itinerant trucking companies.
 

Potatoes have been Swaziland's principle vegetable export for many years.
 

In 1982, 2,010 MT, 64 percent of the potato production, was exported to RSA.
 

During the period 1975 to 1981, RSA production consistently failed to satisfy
 

RSA market requirements. It is estimated that RSA processors would have no
 

difficulty absorbing 2,000 MT potatoes annually.
 

Exports of fresh vegetables to Europe, the Middle East and Japau are not
 

economic as these countries are fairly well supplied across the years. Nor do
 

market prices cover the cost the freight from Swaziland to those markets.
 

\1 IFAD, Smallholder Credit,
 

\2 M. Cassar, An Assessment of the Market for Swazi Nation Land Farmers
 

-- (Washington, D.C.: Ronco Consulting, June 1983).
 

see Annex 10 to this Volume.
\3 Government of Swaziland (Bill No. 5 of 1985); 
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The RDAP is designed to increase rainfed maize production on SNL. 
USAID is
concentrating on research and extension, and IFAD is expected to fund 
a
credit/marketing project within the structure of the newly established National
Agricultural Marketing Board. 
 Notwithstanding these actual and proposed
programmes, it is estimated that maize imports of at least 50,000 MT annually
will continue for several years.\l 
 Each project IDU provides for an average of
200 ha under irrigated maize cultivation throughout the life of the project with
an annual output of 700 MT valued farmgate at E215,000 p.a.: Three IDUs would
 
triple those values.\2
 

The crops selected for the first IDU were limited to 
those for which a
ready demand has been identified. Opportunities are known 
to already exist,
however, or to be developing rapidly, for many other fruits and vegetables
including green beans, lychees, passion fruit (granadilla), guavas, macadamia
nuts, green nuts, groundnuts, oil seeds and pineapple. 
 These items will be
cultivated in the project nursery to 
test their suitability for cultivation in
the project area and later to 
test market potential in the domestic and export
markets. Subsequent IDUs could then grow them.
 

3. Packaging and transport
 

a. Packaging for export
 

Swaziland has its own paper pulp industry, and cardboard cartons
for two-color printing. 
Four and five kilogram fruit boxes at EO.50 per unit
are 18 percent below Kenya prices. Competitors' prices from RSA should also be
sought, however, in view of economies of scale through over-run of similar
containers. 
Vegetable boxes of 3 kg and 5 kg are EO.25 and EO.45 respectively,

which are competitive prices.
 

b. Export by air cargo
 

Jan Smuts Airport, Johannesburg, is 
the main air cargo port for
South Africa with regular daily flights to the markets of Western Europe. 
As a
member of 
the SACU,\3 Swaziland has 
access to this facility. Swazi produce is
shipped there by rca [, 
a distance of some 
450 km taking seven hours, using South
African Transport Service (SATS) vehicles which also handle similar produce from
Nelspruit and the RSA lowveld. 
 Costs are E8.03 per kg by SATS, and E7.08 by
fruit growers; small loads are E10.00 per kg.
 

\1 See discussion in Volume I, Chapter III; and Volume II, Chapter II.A.
 

\2 It is appreciated that the maize situation is rather more 
complicated than
purely a production issue, e.g. comparative producer prices relative to
those in RSA. 
The lowveld is particularly short of maize relative to its
needs. 
 See FAO, The Maize Industry of Swaziland (Rome: FAO, 1984).
 

\3 Southern African Customs Union, see details in Annex 3.
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The commodity rate, as of July 1985, from Jan Smuts Airport to principal
Western Europe air terminals is RO.99 (April-September) and R.05 (October-
November) per kg. 

freight costs. 

Air cargo to the Gulf States is R6.05 per kg at straight
Commodity rates are not known but are normally around 25 percent= estimated RI.50 (at 40 percent straight rate = 
R2.42). 
 Air cargo to Tokyo is
R10.35 per kg at straight rates, and could be expected
a maximum R4.14 per kg. to be a minimum R2.58 and
Direct flights are not scheduled, however,
not and would
provide a basis for on-going exports 
to these markets.
 

Air charter services do not 
operate out 
of Johannesburg. 
Air Gambia
operates a direct cargo service to Stockholm (Sweden) from Harare
US$2 per kg. (Zimbabwe) at
Air Gambia also have flights from Harare
Winds, to Gulf States. Trade
a leading British air cargo operator, quoted E1.04 per kg in 1984 
for
direct cargo flights from Matsapha Airport using the extended runway
Boeing 707 to take
s on a twice weekly service to Europe (lifting 25 
tonnes horticultural
produce per aircraft). A decision has yet to be taken on 
this matter.
 
Until recently, export market wholesale prices, during the Northern
Hemisphere off-season period, were high enough to absorb air cargo costs from
RSA to Europe. With sea freight costs being around 88% less than air cargo,
however, the prospect of increasing competition implies that products dependent
upon air freight may need to make greater use of alternative carriers to compete
effectively. Avocados, for example, 
are currently traded in Western Europe
wholesale markets at 
$1.6 per kg. Continuing pressure could erode margins 
to a
point where profitability will depend on containerized shipments by sea
transport. 
By contrast, the greater margins resulting from sea
ensure transport will
that the Komati project area product is able to defend its position, at
least with respect to prices. 
To this end, it is recommended that Komati
exporters should collaborate closely with RSA exporters to 
secure 
the most
economic rates from the shipping conference lines.
 

c. Export by sea
 

Fruit and vegetable expo.'ters consider Cape Town more suitable,
economic and faster than Durban and Maputo for perishable cargo destined for
Europe. 
 Fruit cargos are sent by road transport from Swaziland direct
Town at EO.16 cents per kg. to Cape
For large consignments, cool box containers are
used as an alternative to normal containers. 
 Cool boxes are fitted with a
portable electric cooling unit which circulates cool air continuously through an
elevated floor. 
Boxes 
(6m x 2.5 m x 2.5 m) are transferred to container vessels
and connected to 
the ships' cooling system. Ccntainerized transport would be
essential for the Komati project area.
 

The composition of costs 
between farmgate and arrival at export destination
are complex and vary according to each type of produce. 
 The figures quoted have
been obtained from farmers, fruit exporters in RSA, and shipping agents and may
be taken as a reliable calculation base 
as of July 1985.\1
 

\1 
 These farmgate/FOB differentials are 
used in a final section of this report
(Chapter IX) 
to assess marketing margins.
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Sea freight costs from Cape Town - Europe, including port handling,
documentation, wharfage, insurance and freight to European ports:
 

o 	 Mangoes 
 E0.13 per kg;
 
o 	 Avocados 
 E0.12 per kg; and
 
o 	 Papaya 
 E0.12 per kg.
 

4. 	 Domestic and export sales, and sales margin
 

a. 	 Background
 

The market sales/margins analysis build upwards and outwards from
the project farmgate values used in the project's financial and economic
analysis. 
The end result in this marketing analysis is to provide, among other
things, a much more precise estimate of possible project foreign exchange
earnings. 
The analysis proceeded to delineate market percentage shares 
for 	each
crop--domestic, RSA, and external. 
These of course varied for each crop and, in
some 	ca'es, between swallholder and nucleus estate. 
Market prices (E, R, $)
were 	then multiplied by these shares to calculate revenues or net 
sales (NS) and
thence gross margins (GM) by subtracting faringate values. 
 Those 	amounts are
destined 
to cover all marketing costs in-project. GM values are 
then 	expressed
 
as percentages of NS values.
 

b. 	 Selected findings
 

The field crops have the lowest GM/NS ratios, generally negative
in the case of smallholders since a 30% output share has been assumed 
to be
consumed on-farm, and their prices are almost farmgate and sometimes fixed
(maize, cotton). Exported tree crops, however, usually have very high ratios,
ranging from a low of 33% for citrus (shipped by sea) up to 90%-93% for avocado
(shipped by sea)--ratios are slightly lower if the produce is shipped by air,
since transport costs per tonne are higher.
 

A further set of assumptions was made to delineate foreign exchange
earnings. For smallholders, it 
was 	assumed that 70% of the 
tree 	crops marketed
in the Northern Hemisphere were sent by sea, and 30% by air. 
 It was then
assumed that 1/3 (33.3%) was lost due to spoilage, waste, etc. 
 That 	dropped the
$ figure to $7.5 million. The equivalent for the nucleus estate on one IDU was
$23.7 million, a total of some $31.2 million annually at full development. 
The
base 	project of 3,000 ha would naturally triple that figure in due couise
 
(nearing PY 28-30).
 

C. 	Recommendations
 

There are several recommendations:
 

1. 
 Assuming the Komati Irrigation Project goes forward, it is not too
early to start planning an appropriately sited citrus canning and juice
processing factory. 
Such 	a factory could rely on other producers as well, e.g.
SIS. A pre-feasibility study of such a plant would, most importantly, identify
markets, market prices, and product selection.
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2. For the evaluation and proper development of papaya, mango and
 
avocado--production, handling, marketing--an on-going process must be
 
institutionalized by which RSA activity may be monitored and acted upon as
 
appropriate. '
There is no ed, nor time for that matter, for Swaziland to 
re
invent the wheel.
 

3. For papaya and mango in particular, there will be the need for access
 
to controlled atmosphere sea-freights (a la Brazil) since these products have
 
highly reasonable market margins only under sea shipping conditions.
 

4. Also in the tranport field, work must begin on the matter of
 
developing technologies for air shipping full air-freight loads (24 tonnes in a
 
747) of mixed products and crops, e.g. fresh and canned fruit and juices.
 

5. Probable domestic vege'.able shortages: the differing sets of
 
projections into the late 1990's suggest that there could be meaningful

shortfalls if vegetables supplied to domestic markets. 
 The IFAD project is
 
designed to help allay this problem by assisting small irrigation farmers on
 
SNL, and elsewhere. Nonetheless, there could be 
a shortfall sufficient to
 
encourage planners to consider putting relatively greater shares of Komati
 
Irrigation Project land to such cropping, certainly on a 4th or a 5th IDU.
 

Such advice is tendered subject to the need to examine the economics of
 
such a cropping/land use/water use alternative with circumspection--the values
 
"lost" by not planting tree crops could be very considerable.
 

6. The list of commodities is long for which Swaziland has considerable
 
tariff advantages under the Lome Convention and the Generalised System of
 
Preferences. These include, especially, and looking at the Komati Irrigation
 
project, tree crop exports to the EEC under the former, and tree crop exports to
 
Japan, Canada and the U.S.A. under the latter. It is not too early to begin
 
inquiries as 
to the more precise manner in which Swaziland can maximize these
 
opportunities.
 

7. T'--2 basic general recommendation must be to begin work with all
 
deliberate speed on the institutional structure required for the marketing
 
process in this Komati Irrigation project. Annex 2 to Volume II contains
 
numerous recommendations as 
to initial staffing, training, and relationships to
 
the new NAMB. The Terms of Reference for the next (design stage) study
 
(Annex 3, Volume I) recommend strongly that an equivalent study to this
 
Volume III be conducted when the full feasibility study is underway. It should
 
begin 12-15 months before that final analysis is completed so as to provide the
 
required financial inputs.
 

8. Meanwhile, the marketing section of the MOAC could commence these
 
other activities. Included must be the establishment and deepening of the data
 
base needed for proper project feasibility analysis and marketing operations.
 
It would be most unsound to attempt a feasibility analysis of the Komati
 
Irrigation project without an improvement in the grossly inadequate information
 
base with which this pre-feasibility marketing analysis worked.
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I. INTRODUCTION AND BACKGROUND
 

A. Introduction
 

The Government of Swaziland's policy is to adjust the emphasis away from
 
capital intensive industries to give greater emphasis to the improvement and
 
expansion of smallholder agricultural production. This accords with World Bank
 
recommendations that the effective implementation of such a policy would broaden
 
the country's base, encourage new exports and reduce the heavy productive
 
dependence on food imports.\1 To realize these goals, the Bank also recommended
 
that high priority should be given to revitalizing the agricultural research
 
programme so as to address important smallholder issues, which should include
 
the development of crops suitable for more effective and cheaper processing.\2
 

These objectives could be attained by the development of agriculture in
 
three areas:
 

o 	 Irrigation from the Usutu River; its basin consists of 13,000
 
irrigable ha on the low, middle and high velds. The region includes
 
the greater part of Swaziland's population as well as the two
 
principal cities and markets--Mbabane and Manzini;
 

" 	 The Rural Development Areas (RDAs) comprise about 50 percent of Swazi
 
Nation Land (SNL) and produce mostly dryland crops. Currently, there
 
are 40,000 ha under irrigation, of which 91 percent is on Individual
 
Tenure Lands (ITL). The Rural Development Area Programme was devised
 
to enhance such cropping, though it has not been remarkably
 
successful; and
 

o 	 The Komati River Basin, located in the northern lowveld and comprising
 
5,000 ha scheduled for irrigated agriculture following the proposed
 
construction of a dam at Maguga on the Komati River. The implications
 
and benefits of this projected scheme are the subject of this study.
 

B. 	 Purpose and Scope
 

The market study investigates the potential for selected crops generic to
 
Swaziland and suitable for commercial cultivation on a smallholder and nuclear
 
estate basis in the Komati Basin lowveld. Particular attention is given to
 
identifying export markets capable of generating incremental foreign exchange
 
earnings, apart from domestic and cross-border opportunities in Swaziland and
 
the Republic of South Africa (RSA) respectively.
 

\i IBRD, Economic Review (of Swaziland), 1984 
Bank, 1984). 

(Washington, D.C.: The World 

\2 IBRD, Swaziland: Agricultural Sector Study (Washington, D.C.: 
Bank, T)M. 

The world 
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The scope of the study was limited tn the six-week period June 
Ist to
July 	14th 1985. 
 Meetings were held with Ministries, government agencies,
statutory bodies, processing plants and exporters in the private sector. 
Field
work 	was carried out on 
the project site. Personal visits were made to
transport operators, cargo handlers, commodity exporters and research
organizations in the RSA, at Johannesburg, Pretoria and Nelsprutt. 
 Finally,
discussions were held in Geneva (Switzerland) with the Market News Service,
International Trade Centre UNCTAD-GATT.
 

Foreign trade statistics relating to Swaziland and selected external
markets were either not available or out-of-date. Moreover, in the case 
of the
fruits and vegetables identified for project development, imports/exports, even
on a 	global basis, are not 
considered statistically significant to be
individually classified in official foreign trade statistics. 
 Nevertheless,
they 	are important 
to the study and, together with authoritative information
from 	in-market traders, provide orders of magnitude and valuable market
 
indicators.
 

Studies have recently been carried out on behalf of the Government of
Swaziland covering the selection of Swaziland fruits and vegetables for domestic
and export markets. 
 In order to avoid unnecessary duplication, certain
information has been omitted from this report which is already set out in the

following documents:
 

0 	 Reconnaissance Study, Usutu and Ngwavuma River Basin (London: Tate &
Lyle Technical Services Ltd, November 1982);
 

o 
 Swaziland Smallholder Credit and Marketing Project (Rome: IFAD,
 
September 1982);
 

o 
 The Potential for Establishing an Air-freighted Horticultural Export
Industry in Swaziland. (Geneva: International Trade Center, July

I984); and
 

o 
 A Preliminary Study for Possible Agricultural Aid Projects for
Swaziland (Draft report to USAID) (Johannesburg: East African

Technical Services. April, 1985).
 

C. 	 Swaziland's Balance of Trade and the Need for Increased Exports
 

Swaziland's domestic market is limited to about 640,000 persons, with
modest average disposable income. 
 The area of the Komati River Basin, by
comparison, is only a fraction of the country in both geographic and socioeconomic terms. Consequently, any development programme within the 
project area
can affect, or be affected by, trends and events at the national level. 
 This 	is
especially 
true 	in regard to foreign trade.
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With so small a domestic market, establishing a viable and continuing
export trade; and, second, searching fcr economic local alternatives, are both
crucial to future agricultural development. 
 The deteriorating situation is
evident in the accelerating growth of the annual fore[gn trade deficit
(Table III-1) which rose 
by 50 percent between 1981 and 1983.\i
 

Moreover, the contribution by agriculture to total exports dropped from
56 percent in 1980 to 48 percent in 1982, due to, 
a priori, reduction of
16 percent in the value of sugar exports. 
More 	than half of the agricultural
contribution to GDP was attributable to estate agriculture on individual ITL and
26 percent derived from agro-industries. Smallholder production on 
the SNL
stood at 21 
percent GDP.
 

The continuing increase in exports of citrus and canned fruits underlines
the growing importance of fruit and processed fruits and juices, the exports of
which have more than doubled during the past four years (Table 111-2). 
 With 	the
addition of cotton products, 30 percent of export earnings are
from 	non-sugar products, compared to 
currently derived


14 percent in 1980. 
 Furthermore, with the
possible exception of citrus, all fruits and vegetables listed are being, or can
be grown by smallholders.
 

Given a reasonable level of assistance and supervision in cultivating
suitable new varieties, and backed by an adequate marketing support structure,
traditional smallholders could make a significant contribution to augmenting
Swaziland's foreign exchange revenues, reducing the foreign trade deficit and
achieving food self-sufficiency.
 

The national trend thus identified has an important bearing on the
selection of crops for export and the formulation of appropriate cropping
patterns in the Komati River Basin project.
 

D. 	 Crop Selection and Recommendations
 

1. 	 Criteria
 

Crops are selected for cultivation to 
the extent that they satisfy at
least two criterii:
 

" 	 Pre-harvest: Agronomic, climatic, soil and associated factors
 
(covered in Volume II); and
 

o 	 Marketing criteria which include: Export and domestic market
potential; profitability to the grower; and impact on the
country's foreign exchange reserves 
through incremental export

earnings and/or import substitution.
 

\1 
 Further discussion of deficits in Volume I, Chapter III.A, and Volume II,

Chapter II.A.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND 

Table IIl-1: Visible Balance of Trade, 1980-1983 
(000s E) 

Item 

Imports 

Domestic Exports 

Re-Exports 

Visible Balance 

1980 

468,513 

279,157 

7,656 

181,700 

1981 

519,711 

318,152 

22,128 

179,431 

1982 

562,845 

331,929 

19,865 

211,051 

1983 

609,046 

323,689 

15,206 

270,151 

Source: Central Statistical Office (CSO). 
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAMD
 

Table 111-2: Value of Agricultural Exports 1979 
- 1983

(O00s E)
 

Commodity 

1979 
 1980 
 1981 
 1982 
 1983
 

Foodstuffs and Tobacco
Live animals 

285.1
Meat and meat products 379.6 1,200.2 485.8 391.4
8,029.6 7,060.7 3,733.0 5,276.0
Butter and butterfat 4,263.8


1.7 
 0.6 
 0.2
Paddy rice 
73.5 
 35.0 -
Other cereals, peas and beans _
Citrus fruit - 

9,436.8 7,646.0 9,156.4
Other fruits 15,625.0 14,900.8
 
Canned fruit and juices 5.2 9,193.9 9,364.5
Sugar 12,652.4 17,979.3 22,455.0
70,992.0 128,445.5 125,799.0 109,157.1 
 122,802.1

Honey
Molasses 


2,225.7 3,666.4 4,372.7
Other farm produce 4,406.6 3,780.9
216.2 640.9 
 668.1 6,335.1 3,650.6
Chocolate and sweets
Tobacco unmanufdctured 

236.7 
 333.2
Beer and spirits 248.1 103.4 83.1
305.9 
 199.8 
 231.0 
 48.3 -


Raw Materials
Hides and skins 
 732.1 
 306.3 
 404.9 
 485.4 
 497.8
Blood. bone and carcass meal,
horns, hooves and tallow 
 293.1 
 189.0
Wood and wood-products 87.9 72.7 54.2
10,803.4 13,050.3
Unbleached wood-pulp 15,943.0 11,403.0 11,435.0
28,153.6 36,850.8 
 46,360.0 46,518.4 
 44,800.0
W o o l a n d m o h a i r - 4 4 ,8 0 0 .
Seed cotton 

1,675.2
Cotton lint - 3,417.7 4,011.9 4,011.9
5,955.2 5,462.4
Cotton seed 12,176.8 4,121.3 4,121.3
743.8 
 507.1 1,326.0 237.9 
 237.9
 

Minerals
Chrysolite asbestos 
 17,557.7 15,590.0 17,771.3 14,374.8
Iron ore 19,548.5

5,265.0 1,892.3 
 -

oe
Other minerals 
 2,791.7 2,689.3
8.7 - 3,080.0 2,948.4
-9. 2,006.1
8 7-- 0.
95.9 105.6 
Chemicals
 
Insecticides
Other chemicals 


9,976.0 23,670.0 36,577.1 
 55,237.4 42,723.7
 

Manufactures

Misc. Engineering products 
 154.0 
 145.9
Clothing and textiles 239.1 
 759.4 7,774.4
523.7 1,653.4
Handicraft 3,062.6 495.5 
 2,084.3
87.6 
 76.8
Other manufactures 23.1 5.1
10,880.2 19,301.0 23,029.3 

3.8
 
31,745.9 11,956.5
 

TOTAL, of which to 
 196,593.8 279,156.8 
 318,151.5 331,929.4
South Africa 323,688.7
45,432.6 82,697.8
United Kingdom\a 108,389.4 122,527.6 
 104,937.3
52,259.5 56,294.3 49,674.8
Other Countries 25,554.0 71,591.0
98,901.7 140,164.7 160,087.3 
 183,847.8 147,160.4
 

\a 
 Total exports to United Kingdom exclude canned fruit, as 
the data are not available.
They are included with Other Countries.
 

Source: CSO
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2. Recommended crops
 

The following crops are judged to satisfy the above criteria and
 
therefore recommended for production in the Komati Basin project area:
 

o Maize;
 
o Cotton;
 
o Cabbage;
 
o Tomatoes;
 

o Potatoes;
 
o Citrus;
 
o Papaya;
 
o Mangoes; and
 
o Avocados.
 

E. Proposed Export Markets
 

1. Introduction
 

Export markets will be primarily those located in the Northern
 
Hemisphere where the off-season for fruits and vtgetables coincides with
 
Swaziland's peak harvesting season. "Off-season" products are defined as those
 
which cannot generally be grown during the winter and are therefore imported
 
from abroad. Actual off-season months vary with the specific produce but for
 
the purpose of this report the period covers October to April.
 

F The following markets are identified as offering good opportunities for
 
Komati Project products:
 

2. Western Europe
 

There is increasing EEC production and intra-EEC trade in avocados,
 
oranges, green peppers, mandarins and clementines, bananas, grapefruit and
 
melons following the admission of Greece into the community. This will be
 
further extended after 1986 when Spain and Portugal join the EEC. It is not yet

known whether current tariff concessions to EMENA-7 will be reduced as a result.
 
It is certain that the increased competition and promotional activity to secure
 
a major share of the market for these products will also have the effect of
 
expanding year round demand.
 

However, EEC, EMENA and ACP (Africa, Caribbean and Pacific) countries
 
located in the Northern Hemisphere are unable to satisfy demand during the
 
period October through May, thus providing specific opportunities to suppliers
 
from the Southern Hemisphere which, in the absence of EEC reference price
 
systems during that season, provides minimum tariff access to EEC markets.
 
The situation favours Brazil and South Africa, Swaziland and Kenya.
 

As a signatory to the Lome Convention, Swaziland has duty-free or
 
preferential access to the markets of the ten member states (Annex 1).
 
Preferential access is also offered to Swaziland by non-EEC countries through
 
the Generalized System of Preferences (GSP) (Annex 2).
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3. Middle East and Gulf States
 

Generally, there is no or little acknowledged trade between Middle
 
East countries and the RSA for political reasons. 
 During the Mediterranean
 
and European off-season, therefore, fruit and vegetable importers in the Middle
 
East look to the Southern Hemisphere for sources of supply, and especially to
 
Southern Africa, including Swaziland, and South America. Already Swaziland
 
citrus fruits have established a strong presence in the Gulf States, which
 
provides a ready-made base on which to introduce a further range of off-season
 
fruits and vegetables.
 

4. Japan
 

There could be unexpected opportunities for marketing highly priced
 
tropical fruits in Japan provides that Swaziland produce satisfy Japan's

sanitary requirements for imports of fresh produce. 
 Japan's schedule of non
importable items classifies most countries in South East Asia and the Indian
 
subcontinent as 
"prohibited districts." Southern Africa countries are not so
 
classified. Of particular significance has been the exclusion of the
 
Philippines for papaya, with the result that approximately 92 percent of all
 
pawpaw imports into Japan are supplied by Hawaii. On the basis of current
 
costings (1985), Swaziland could compete effectively in this market (valued at
 
US $6.3 million [3,267 t]) 
and could supply mangoes from October to February.
 

5. Republic of South Africa
 

As a member state of the South African Customs Union (SACU), Swaziland
 
has duty-free or preferential access to the markets of member states with free
 
movement of goods and common transport rates within the area, and common access
 
to ports (Annex 3). There is a potentially large market for Swaziland products
 
subject to market acceptance in terms of quality, price and delivery.
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II. CITRUS (APRIL TO SEPTEMBER)
 

A. 	 Production: General
 

Citrus is grown in the lowveld by six commercial growers. They normally

produce about 65,000 t annually from 650,000 trees or 2.500 ha. 
 Grapefruit and
 
oranges account for 93 percent of total production. The remaining 7 percent is
 
exotic varieties of soft, easy to peel fruits. 
 An additional 250 ha of
 
grapefruit and oranges, was planted in 1983. 
 Smallholder citrus growing is
 
minimal, and only for household or local consumption. The citrus harvesting
 
season, April to September, comprises two distinct phases: 
 grapefruit, April to
 
June, and oranges, June to September.
 

Production remained fairly steady between 1976 and 1981, 
but 1982/33
 
exports fell due to shipments of unacceptable small fruits to overseas markets.

The problem was :impounded in the following year (1983/84) by production losses
 
due to cyclone damage (Table 111-3). 
 Because of these "abnormal" factors
 
affecting the pattern of citrus production and distribution, a schedule of
"citrus production under normal conditions" has been prepared by the Swaziland
 
Citrus Board (Table 111-4) which is 
the basis of reference for this analysis.\1
 

1. 	 Grapefruit (April to July)
 

Annual production of 33,000 t represents 51 percent of Swaziland
 
citrus production and, significantly, about 40 percent of total grapefruit

production in Southern Africa. 
Exports of 23,720 tonnes represent 72 percent,

of which South Africa takes 3 percent. There are three principal varieties.
 

" 
 Marsh White (April to July) is the most important variety and
 
accounts for 26,000 t (78 
percent total grapefruit). Smaller
 
white fruits are particularly accepted in Western Europe,
 
especially the juicy varieties. 
As a rule, the more fruits to
 
the carton (15 kg) the better the export prospects; and
 

o 
 Rose (May to June) and Star Ruby (June) are red flesh varieties
 
and especially popular in France. Production of 7,000 t
 
represents 12 percent of all grapefruit.
 

2. 	 Oranges (June to September)
 

Annual production of 27,000 t is 37 percent of the country's total
 
citrus crop. Exports of 18,000 
t represent some 50 percent of production, and
 
comprise five varieties:
 

" 	 Valencia (July to September). This is the most important variety

and accounts for 23,800 t (87 percent of orange production); and
 

o 	 Tomango, Protea, Shamouti and Clanors (May to June). 
 These four
 
varieties provide a further 3,000 t annually.
 

\1 	 A discussion of the impact of the dry years--1981 to 1983--on citrus
 
production can be found at Volume I, Chapter V.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-3: Estimated Swaziland Citrus Production, 1975/76 - 1984/85 

% Change
 
Total Average % Change in Average


Year Quantity Value Price \a in Quantity Price
 
TVT T

1974/75 53,344 5,730 107
 

1975/76 74,358 5,356 +39.4
72 -32.7
 

1976/77 64,903 5,341 82 -12.7 +13.9
 

1977/78 61,894 8,703 -4.6
141 +72.0
 

1978/79 62,450 9,717 156 +0.9 +10.6
 

1979/80 57,442 9,158 
 159 -8.0 +1.9
 

1980/81 66,011 9,832 149 
 +14.9 -6.3
 

1981/82 58,492 8,760 150 
 -11.4 +0.6
 

1982/83 53,435 10,634 199 -8.6 +32.7
 

1983/84 48,087 191
9,185 -10.0 -4.1
 

1984/85\b 42,968 16,384 -10.6
271 +41.9
 

\a Producer prices.
 

\b Estimated on basis of current foreign exchange rates.
 

Source: Swaziland Citrus Board.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOJATI RIVER, SWAZILAND
 

Table 111-4: Swaziland Citrus Production\a under Normal Conditions
 

Type and Variety 


Grapefruit
 

Marsh White 

Rose 

Star Ruby 

TOTAL 


Oranges
 

Valencia 

Tomangos 

Shamouti 


"-	 Protea 

Clanors 
TOTAL 

Soft Citrus (exotics)
 

Tambor 

Minneola 

Clementine 

Ellendale 

TOTAL 


TOTAL CITRUS 


(tonnes)
 

Harvesting Total Fresh
 

Season Production Export 


April/July 26,000 18,500 


May/June 5,900 4,500 


June 1,000 720 

32,900 23,720 


July/Sept 23,800 15,700 


May 2,500 1,400 


June 730 680 


May 260 210 


June 27,290 17,990 


July 3,000 2,700 


June 1,410 1,200 


April 	 55 5 


July 	 39 26 


4,504 3,931 


64,694 4,561 


Local 


1,500 


1,200 

250 


2,950 


2,100 

100 

25 

25 


2,250 


300 

210 

50 

13 


573 


5,77 


Market Distribution
 

Processed Non-Marketable
 

6,000 

- 200
 
- 30 

6,000 230 

6,000 

1,000 

25 

25 

7,050 

-
-

-
-

-
-

-
-


-

13,050 230
 

\a The 6 producers are Ngonini Estates and Tambuti Estate (United Plantation Group), Inyoni Yami
 

Swaziland Irrigation Scheme (Commonwealth Development Corporation), Tambankulu Estates, Crookes
 

Plantations, and S.D. Citrus Estates.
 

Source: Swaziland Citrus Board, 1985.
 



3. 	 Soft citrus (April to July)
 

This category includes the easy-to-peel varieties characterized by a
 
soft, thin skin similar to the tangerines. Export tcaders consider this the
 
fastest growing citrus sector. Principal varieties are Tambour and Minneola
 
which, together with Shamouti, are well suited to lowveld production. All three
 
have been included in the Swaziland Irrigation Scheme (SIS) new plantings.
 
Present production is 4,500 t.
 

0 	 Tambour (July) is distinguished by its reddish-orange colour, which
 
gives the fruits good promotional and display ILnpact at the point-of
sale in export supermarkets. The red juice is lot acceptable to the
 
canning industry, however. Tambour annual production is around 3000 t
 
of which 90 percent is exported.
 

o 	 Minneola (June) has a highly-rated flavour and the appearance of a
 
large tangerine. It is sometimes too large for overseas markets but
 
is much in demand in South Africa, regardless of size. It has the
 
bottleneck problem of maturing very rapidly coupled with a one-month
 
harvesting season (June) necessitating post-harvest storage at 2o--3o
 
C in order to bridge the three/four month selling season. The SIS has
 
evaluated several varieties for adaptation to Swaziland lowveld
 
conditions. Meantime transport tests are being carried out to
 
determine impact of long road hauls on product and packaging. Tambuti
 
Estate has already shipped out 70,000 cartons (1,000 t) in Dufalyte
 
packing (3-layer polyurethane honeycomb).
 

B. 	 Production: Komati River Basin Project Area
 

Based on varieties satisfying the agronomic requirements of lowveld
 
production, and export marketing criteria, indications point to grapefruit
 
(Marsh White, Rose and Star Ruby) and orange/exotics (Shamouti, Tambour and
 
Minneola) as appropriate crops for the irrigation project--see D. below for
 
project details.
 

C. 	 Market Opportunities and Access
 

1. 	 Introduction
 

Prior to 1983 Swaziland's principal citrus export markets were the
 
Middle East (38 percent), Western Europe (38 percent) and Japan (12 percent),

with oranges going to the Gulf States and grapefruits destined for Europe and
 
Japan (Table 111-5). Due to the 1983 increases in rail costs for the long haul
 
from Swaziland to Cape Town, exports of grapefruit were priced out of the
 
Japanese market. Neither Maputo nor Durban have adequate cold storage capacity
 
to hold the required tonnage for the six-week period of cold sterilization
 
required by the Japanese authorities. All grapefruit exports were immediately
 
switched to EEC countries. However, exports to Japan were resumed in May 1985,
 
following the fall in the foreign exchange rate of the Emalangeni/Rand.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-5: Citrus Exports by Country of Destination, 1981-1983
 

1981 1982 1983 

Quantity Value Quantity Value Quantity Value 
(tT (UOTE) 7tT (70-UsE) 7tT- (-0Ts-E) 

Citrus Fruit 48,219 9,156.4 51,748 15,625.0 47,318 14,900.8 
of whicW 

United Kingdom 18,476 3,871.3 - - - -

Europe, Other - - 15,949 7,160.4 26,838 8,225.1 

Middle East 21,069 4,267.3 19,191 7,540.8 16,627 5,857.3 

Japan 5,573 860.2 5,735 1,794.6 - -

South Africa 3,101 137.6 9,640 652.2 3,853 818.4 

Rest of World - - 1,223 477.0 - -

Source: CSO, Annual Statistical Bulletin, 1982 and 1983.
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2. Western Europe
 

As a signatory to the Lome Convention Swaziland enjoys duty free
access into EEC markets for grapefruit, and a tariff of only 5 percent on
oranges. 
Moreover, Swaziland citrus is exported to Europe during the off-season
for the Mediterraneanri crop. 
 The market is virtually static, however, with
Brazil representing the principal competition. 
The product mix is changing, as
already mentioned, with growing emphasis on red-flesh grapefruits and easy-to
peel orange varieties.
 

3. Middle East
 

In 1978 citrus accounted for 64 percent of all fruit imports into the
Middle East\1. Principal importers are Saudi Arabia, Kuwait, the United Arab
Emirates and Bahrain, all of whom have been historically supplied by neighbouring Turkey, Jordan and Lebanon. During the Mediterranean off-season importers
look to the Southern hemisphere where Swaziland is 
an established major supplier
of oranges under the brand name 
"Golden Land." 
 In a market whiuh is steadily
expanding, Swaziland's share (20 percent in 1976) has diminished, although
export volume has been steady. This implies a problem of supply Lather than
promotion or acceptability and contributes to the justification of the inclusion
 
of citrus in the Komati River Project.
 

4. Japan
 

Excellent opportunities exist for exports of grapefruit during the
Northern hemisphere off-season. 
But Japan's strict plant protection laws are
rigorously applied. Currently, Swaziland citrus exports destined for Japan must
be subjected to six-weeks cold sterilization at port of shipment. 
The Japanese
Fruit Importers Association (NISSEKYO) continues to urge government to modify
the law on the grounds that it is not strictly applied to the USA. It is
believed, however, that behind the legislation is the citrus lobby, fearful of
competition at any time. 
 With the impending prohibition of fumigation by EDB
(ethio-di-bromide) and world pressure on Japan to 
remove protectionist policies,
there is a possibility that the existing sanitary regulations will have been
 
revised by the mid-1990s.
 

5. Distribution, processing and packaging
 

The Swaziland Citrus Board is 
the sole marketing agency for citrus
exports, which in turn are marketed by the South African Cooperative Citrus
Exchange through its network of panelists in overseas markets. 
 This body
defines the marketing policy and handles the physical distribution, promotion
and sale of citrus in South Africa and overseas under the "OUTSPAN" or "Golden
Land" labels depending on market requirements\2. Discussions waith the Exchange
have established that they will provide all technical assistance and services
required in the setting up of a citrus component in the Komati river project,
including guidance on varieties to be grown on a commercial basis.
 

\1 
 B. Lacroix and I. Mathews, Swaziland--The Potential for Agro-Industrial

Development (Washington, D.C.: 
The World Bank, 1981).
 

\2 
 "Golden Land" labels allocated to Swaziland and Mozambique.
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Non-export grade citrus is sold 
on the local market or to Swaziland Fruit
 
Canners (Pty) Limited, Malkerns. The opening up of the Komati river area 
to
subtropical fruit production by irrigation will make a stron 
 case for the

establishment of 
a canning and juice processing factory. Fo example the

Malkerns canning factory took 88 percent of non-export citrus (21,450 t) in

1981, 
thus taking up the slack period following pineapple processing.
 

Citrus pieces are packed in corrugated board cartons, 15 kg for
 
palletsisation and/or containerization. Grapefruits are packed in 8.6 kg
packets units and oranges in 10 kg packets/units when destined for the RSA

market and Swaziland. DUFAWYTE cartons consisting of three-laver polyurethane

honeycomb packing are 
in use with Minneola variety citrus.
 

D. Marketing Contribution--Citrus 

Citruts is classified as an export crop in the range of the fruits selected
but all revenues are received in RSA Rands, due 
to the fact that Swazilaad is a

supplier of citrus into the South African marketing system in the first

instance. 
Komati project orchards will commence flowering in project Year 7.

Annual yields and revenues, combined estate and smallholder, are shown in
 
Table 111-6.
 

Based 
on a current average market price of approximately R.406 per t, the

incremental gross margin/net return ratio is 33 percent. 
 Citrus sales are

predicted to contribute 7 percent to project annual 
revenues from all sources in
Year 10 and thereafter. Three IDU's at full development would triple these
 
figures. Full margin analyses are at Chapter IX below.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-6: Projected Ci:cius Production and Export Values
 
on the Yomati Project, First IDU
 

Project Year Tonnes 
 Rand (1985 base)
 

7 1,813 461,825
 

8 2,125 862,750
 

9 4,687 532,875
 

10 et seq. 
 5,000 2,030,000
 

Source: Devres Staff Estimates, August, 1985.
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III. PAPAYA\1 (JANUARY TO DECEMBER)
 

A. 	 Introduction
 

This fruit has been largely ignored by consumers and exporters alike until
 
very recent years, with one notable exception--Japan. The underlying reason is
 
that importers, being handling agents rather than producers, are not interested
 
in investing in the promotion of new prolucts where there is no guarantee of
 
immediate profit. Moreover, since importers compete amongst themselves, joint
 
promotion is out of the question. Similarly, an individual producer country
 
will only promote a fruit if it has a good chance of dominating the market.
 
This has been the case with avocados whi.h were marketed into Western Europe by
 
Israel guaranteeing constant size, colour, flavour and price for a product which
 
was irregular in shape, unripe in appearance, bland in texture, neutral in
 
flavour and virtually unknown. Mangoes too were unknown until heavy immigration
 
into Western Europe from the Caribbean and the Asian subcontinent during the
 
past thirty years created a demand which has broadened its base and increased
 
heavily as the result of promotion.
 

Papaya is the melon-like fruit of the melon tree Carica papaya which grows
 

extensively in tropical and subtropical countries. For the most part, fruit
 
weighs between 1 kg and 6 kg and grows to 700 mm in length. For table purposes
 
the normal size is around 1 kg and 200 mm length. Sizing has been a fundamental.
 
export problem which is now being rebolved with the introduction of new small
 
varieties of around 550 grams and one which forms the basic argument of this
 
section of the report.
 

B. 	 Production
 

Estimated world production of papaya (Table 111-7) remained static between
 
1981 and 1983 at around 1.95 million t, with Brazil (23 percent), Indonesia
 
(15 percent), India (13 percent) and Mexico (13 percent) accounting for
 
64 percent of total production by eighteen countries. Brazil jumped from
 
9 percent of world production to 23 percent in 1981 retaining No. 1 producer
 
status since then. It may not be coincidental that this spectacular increase of
 
321,000 t occurred at a time when Brazil's exports of papaya began to penetrate
 

overseas markets backed by substantial promotional support in subsequent years.
 

Although Swaziland is well suited to the cultivation of papaya, existing
 
planting is done mostly by smallholders for home consumption. There are no
 
large commercial growers and supplies reaching the market place are from small
 
growers. In the absence of reliable data in Swaziland, the RSA experience
 
should be monitored carefully since papaya is mainly cultivated in the Eastern
 
and northeastern Transvaal lowveld and at the agricultural reseaich station at
 
Nelspruit, where conditions replicate those of the Komati project.
 

\1 	 Papaya is known as "Pawpaw" in southern Africa. The term "Papaya" is used
 
in this report as it conforms to official nomenclature and common usage in
 
export markets.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 

ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-7: Estimated World Production of Papaya
 

% Change From % of Total\a
 

Country 1974/76 1981 1982 1083 1974/76-1983 1974/76 19T3
 

Brazil 129 450 460 460 +357 8.9 23.2
 

Indonesia 220 312 300 310 + 4! 15.3 15.6
 

India 257 270 270 270 + 5 17.8 13.6
 

Mexico 220 226 201 230 + 5 15.3 11.6
 

Zaire 165 156 156 156 - 6 11.4 7.9
 

Philippines 64 104 105 110 + 72 4.4 5.5
 

China 36 75 70 75 +208 2.5 3.8
 

Peru 64 47 48 49 - 23 3.4 2.5
 

Mozambique 35 38 38 40 + 14 2.4 2.0
 

Cuba 27 32 35 38 + 41 1.9 1.9
 

Venezuela 32 33 33 34 + 6 2.2 1.7
 

U.S.A. 19 43 38 33 + 74 1.3 1.7
 

Columbia 43 27 30 31 - 28 3.0 1.6
 

R.S.A.\b 20 25 25 25 + 25 1.4 1.3
 

Ecuador 20 24 24 25 - 14 2.0 1.3
 

Bangladesh 19 25 25 25 + 32 1.3 1.3
 

Other 63 70 72 71 + 13 4.4 3.6
 

TOTAL 1,442 1,956 1,928 1,982 + 37 100.0 100.0
 

\a May not add up due to rounding.
 

\b R.S.A.= Republic of South Africa.
 

Source: 	 East African Technical Services, A Preliminary Study of Possible
 

Agricultural Aid Projects for Swaziland (Mbabane: April 1984).
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At present, only two RSA commercial producers of small export quality
 
papayas are known to have begun operating. Both are located in the Transvaal
 
lowveld and combined exports in 1984 amounted to around 200 t out of a
 
production level of 2,000 t. 
Marketing experience with pioneering production of
 
papino (similar to the solo variety) is not readily divulged, beyond the fact
 
that the loss of winter leaf cover resulted in sun blemishes and that prices
 
obtained in the EEC were higher than fruit from Brazil's. The fact that the
 
highest prices in the RTSA 
produce markets in 1984 were R 620/per t compared to
 
lowest Brazilian wholesaler prices in the EEC at equivalent R 3,400 suggests

that, after allowing for freight and intermediate costs, other undisclosed
 
factors would need to be accounted for. Moreover, since papaya exports from the
 
RSA represent no more 
than 1 percent of all papaya marketed, and since the RSA
 
is still in the early stages of export market develop:uent additional experience
 
is necessary to ensure marketability by the time the Komati project becomes
 
operational.
 

C. 	 Komati River Basin Project Area
 

Papaya is recommended for estate cultivation on the pre-condition that the
 
quality standard specifications will be as follows:
 

o 	 Variety: Hawaii solo;
 

o 	 Configuration: Full round pear/bell shape;
 

o 	 Colour: Warm yellow bell tapering to green (minimum 30 percent
 
yellow in skin colour);
 

o 	 Maturity: 60 percent (maximum 70 percent) at shipment date
 
allows 10 days transit and shelf life;
 

o 	 Weight: 560 grams normal;
 

o 	 Brix: 9-10. Strong smell/taste not acceptable;
 

o 	 Fiber: Minimum fiber content; and
 

o 	 Measurement: Length 11cm, Width 9cm.
 

Papaya has been chosen because it is potentially viable in its fresh and
 
processed form. Major market related reasons are:
 

o 
 The fruit, and its products, probably have high coefficients of
 
income elasticity in export markets, thus favouring sale in high
 
income sectors with rising incomes;
 

o 
 Papaya is not seasonal, thus year round operations are possible;
 

III-lR
 



o 	 The fruit is versatile. The small Solo variety is firm-ripe and
 
better suited to shipment and market handling than the normal
 
large varieties;
 

0 
 Export market sales in Western Europe and Japan are known to be
 
expanding following substantial promotion and exports by Brazil
 
and Hawaii respectively; and
 

o 	 Up to the present tirne transport has been limited to air-freight.
 
As of September 1984 Brazil has been shipping large consignments
 
by fast sea-freight (controlled atmosphere) to the leading German
 
importers, Scipio Fruchtvertrieb KG in Bremen, for distribution
 
direct to central buyers and supermarkets. Prospects for
 
Swaziland and the RSA should be excellent when similar shipping
 
facilities are available.
 

D. 	 Market Opportunities and Access
 

1. 	 Introduction
 

In contrast to Brazil, the RSA, although possessing some of the most
 
efficient produce marketing bodies in the world (viz., citrus, deciduous fruits,
 
groundnuts, etc.), has produced no more than about 25,000 t annually of papaya
 
in the past ten years and has yet to penetrate her traditional overseas markets
 
where steady growth is now foreseabie.
 

2. 	 Western Europe
 

Although quantities imported did exceed 1,250 t by 1982 and were well
 
below that up to 1983, current information provided by the International Trade
 
Centre, Geneva, is that the market has expanded considerably since 1984. That
 
is the year Brazil switched from air-freight to fast regular shipments by sea in
 
atmosphere controlled vessels, a method hitherto not considered feasible for
 
papaya.
 

The principal markets in 1982 (Table 111-8) were the United Kingdom
 
(38 per-cent), West Germany (20 percent) and France (18 percent), with an
 
averoge market price ECU of $2,145/t. Notable increases are recorded during the
 
seven-month period November 1984--May 1985 when wholesale market prices for
 
Brazil papaya (lows) were $1,800/t and (highs) $2,640/t, or approximately
 
E 3,600 and E 5,280 respectively.\1
 

Scandanavian markets are important to Swaziland given their reluctance to
 
trade with the RSA. Sweden particularly could provide a good market for air
freighted papaya trucked to Harare and then by direct SAS flight to Stockholm,
 
or air charter for larger loads. Lowest wholesale prices in 1984/85 were
 
$2,500/t (E 5,000/t). Other markets currently importing from Brazil are
 
Switzerland, Austria and Norway.
 

\1 	 Marketing Advisory Service, ITC-UNCTAD/GATT, Geneva.
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ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-8: Quantity\a and Value of Papaya Imports into 
the EEC 1980 - 1983 

1980 1981 1982
 
Importing Country QTY PRICE/t QTY PRICE/t QTY PRICE/t
 

...(ECU) -ET (ECU) (-t (ECU)
 

West Germany 105 1,486 103 2,068 250 2,080
 

France 175 2,280 216 1,9u7 235 2,328
 

Italy 48 2,500 57 2,158 126 2,325
 

Netherlands 64 1,703 65 1,923 96 1,927
 

Belgium/Luxembourg 39 1,821 41 1,732 67 1,388
 

United Kingdom 218 1,716 300 2,117 474 2,192
 

Denmark 1 2,000 1 1,000 1 2,000
 

TOTAL 650 1,13J4 783 2,018 1,249 2,145
 

Country of Origin
 

Brazil 436 1,730 621 2,147 1,203 2,180
 

U.S.A. 107 1,925 - - -

Ivory Coast 68 2,676 - - -

Other 39 1,718 162 1,525 1,239_46 


TOTAL 650 1,894 783 2,018 1,249 2,145
 

\a Excludes re-exports within EEC
 

Source: EUROSTAT - Analytical Tables.
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3. 	 Middle East
 

Papaya is not a listed item in market data but the rapid growth in
 
imports of other subtropical fruits suggests that importers of air-freighted
 
produce are keen to supply a wide range of products to this market. An
 
important factor is the existence of a sizeable Asian population of 750,000 in
 
the Gulf region. Bahrain is the entrepot centre of the Gulf and the main market
 
for expensive high-quality air-freighted food products. The possibility of
 
exporting full air-freight loads (24 t) of mixed products (fresh and canned
 
fruits and juices) should be studied.
 

4. 	 Japan
 

Japan is entirely dependent upon imported papaya. As shown in
 
Table I1-10, Hawaii is the dominant supplier accounting for around 95 percent
 
of total 1981 imports of 3,267 t. This represented an increase of 300 percent
 
in six years. There is general agreement in the trade that the market should
 
grow annually by 10 percent, and that a fall in prices would result in
 
significant growth\1. In 1973 retail prices were US $3 per piece ($5 per kg) in
 
supermarkets and US $7 ($13 per kg) in specialty fruit outlets.\2
 

The market has been opened up and developed during the past fifteen years
 
exclusively by Hawaii as the only supplier (Annexes 6, 7, and 8), and by Del
 
Monte, Blue Seal and Diamond Head in particular. Not suprisingly the Hawaii
 
Solo variety is the standard with which all other varieties must conform.
 
Therefore, the export potential for the Komati project area will be in the
 
development and marketing of varieties that satisfy Japanese consumer
 
requirements such as Hawaiian Solo.
 

Shipments are traditionally by aircargo. Brazil's recent dominance in
 
Western Europe, however, is based on fast sea shipments of Hawaii Solo variety
 
papaya which, due to small size and other favorable characteristics, make it a
 
viable product for controlled atmosphere vessels. Consignments could be
 
consolidated with Swaziland citrus between May and October.
 

5. 	 Packaging specifications (Annexes 7-8)
 

On the assumption that the Komati project adopts the Hawaiian Solo
 
variety, 560 g per piece, standard packaging specifications should be as
 
follows:
 

o 	 Measurements: 6" x 10" x 13"--four flap enclosure;
 

o 	 Contents: Weight 4.5 kg. Average No. pieces: 8;
 

o 	 Vertical reinforcement: By cornerposts if required;
 

\1 	 Japan, Japan Fresh Fruit and Vegetable Imports--Managerial Association
 
(NISSEIKYO).
 

\2 	 I. Matthews, Export Market for Papaya and Mango to Japan, 1983.
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SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF
 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-9: Projected Papaya Production and Export Value
 
on the Komati Project, First IDU
 

Project Year Tonnes $ Value\a $ (1985 base)
........
(000s)

5 825 1,000 700 

6 1,962 2,289 1,602 

7 3,125 3,598 2,519 

8 3,437 3,866 2,709 

9 3,750 4,134 2,894 

Total IDU No. 1 	 18,049 20,093 14,065
 

\a 	 Conservative estimate based on air-freight costs. Add 28 percent to obtain
 
approximate $ earnings by sea. Personal Communication, K. Morimoto,
 
President, Karin Trading Co. Ltd., Tokyo, 1985. Wastage 30 percent assumed.
 

Source: Devres Staff Estimates, August, 1985.
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ADDITIONAL WATER ON THE KOHATI RIVER, SWAZILAND
 

Table III-10: 
 Mango Imports into Selected West European Countries, 1975-1984
 
(Actual and Estimared)\a
 

(t-onnes) 

% \b \b \b \b \b X of
 
Country 1975 of Total 1976 
 1977 1978 1979 198U 198T 1987 1981 198W Total\c
 

United Kingdom 1347 46.1 1211 1162 1893 2768 3044 3349 3729 4102 4512 38
 

France 607 
 20.0 733 913 1387 1859 2268 2388 2781 2906 3196 2b
 

Netherlands 539 18.4 673 831 1569 1534 1660 1324 1597 1960 2156 18
 

Germany Fed.Rep 231 7.9 213 294 678 947 968 742 746 1136 1250 11
 

Belgium 
 86 2.9 94 215 309 322 354 389 428 471 518 4
 

Switzerland 
 71 2.4 70 107 173 237 260 287 315 347 382 2 

a-I Sweden 27 0.9 27 50 38 44 48 53 58 64 70
 
-4I 
t 
 Denmark 
 14 0.5 na\c 34 14 13 14 
 16 17 19 
 21
 

TOTAL 2922 3021 3606 6061 7724 8616 8548 9671 11005 11645 100
 

\a 	 Above statiatics include imports of guavas and mango steens (usually 1-2 of total) with the
 
exception of the Federal Republic of Germany, which relates only to mangos.
 

\b 	 1980-1984 estimates for countries 1 and 5-8; assume similar growth trend to countries 2, 3, and
 
4 where 1980-1983 figures are obtained from national statistics namely 0% p.a. 1984 estimates
 
and + 10% 1983.
 

\c 	 na - Not available.
 

Source: ITC, UNCTAD/GATT.
 



o 	 Ventilation holes: Not essential for papayas;
 

o 	 Printed: Top and sides brand name and graphics (2 colours).
 
Printed both ends: Ripeness 75/50/25/MG.
 

Count 8/9/10/11/12/13; and
 

o 	 Protection: Paper shredding, poly-foam (as for fragile products) or
 

newspaper.
 

E. 	 Marketing Contribution--Papaya
 

The fruit has the advantage of a short germination period and can be
 

harvested almost continuously throughout the year. First production on the
 
first IDU is scheduled for project year 5, with projected annual yields and
 

foreign exchange earnings, estate and smallholders combined, as shown in
 

Table 111-9.
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V. AVOCADO (MARCH TO SEPTEMBER)
 

A. Introduction
 

Estimated world production of avocados is 
1.55 million t but only a small
percentage is traded internationally. 
In common with mangoes, avocados grow in
tropical and subtropical regions the world over. 
The major market is Western
Europe and the principal supplier is Israel followed by California, South Africa
and Martinique. 
 Minor suppliers include Kenya, Swaziland, Cameroon and Ivory
Coast.\1 
 Northern Hemisphere countries, led by Israel, supply the market
between--November and March (winter). 
 Southern Hemi3phere countries supply
between March and September. 
Swaziland has an important seasonal advantage,
with main competition from South Africa and Mexico, and to 
a lesser extent from
Israel's extended season. California, Australia and New Zealand are 
also active
 
especially in the Japanese market.
 

B. Production
 

Although Swaziland is well suited to avocado production, smallholders grow
for family consumption or 
local sale and only little reaches the market place in
Manzini and Mbabane. Only one 
producer, a TDL farmer in Nhlangano is known to
be 
exporting avocado on a commercial bajis. 
Exports were reported to be 64 t in
1983 with plans for 200 t in 1986.
 

The RSA is 
a major commercial i r, producing 15,000 t in 1984, of which
8,500 t were exported and 6,500 t so!, 
on the local market (Table 111-15).
Conse-quently, the RSA's experience in export marketing merits careful
examination when planning any marketing strategy for the Komati River Basin
project area. 
Between 1975 and 1983 RSA avocado production increased
63 percent, and export values increased by over 700 percent to R10.4 million
f.o.b. 
A 16 percent fall in exports in 1984 was entirely due to the effects of
the drought and the lack of supplementary irrigation water.
 

The total number of producing avocado trees in the RSA, both commercial and
domestic, stood at 963,594 in 1981, with an estimated potential yield of 24,000
t in 1984. 
 Output is predicted to double by 1990 and reach 55,000 t by 1994
(Table 111-16). 
 The most popular varieties in export markets are Fuerte and
Hass which combine 
to extend the total export season. Plantings are geared to
maxi-mize the off-season advantage in order to evenly balance production of
Fuerte/ Hass which at present are in the ratio of 8:1. 
 The ratio is forecast to

change to 2:1 by 1990 and to be 
even by 1994.
 

C. Komati River Basin Project Area
 

Western Europe is the largest and fastest growing export market in the
world and it is fortunate that the bulk of shipping and aircargo services from
ports nearest to the Komati project region are to 
European ports. Markets are
predicted to more than double by 1990 with Israel alone accounting for
100,000 t. 
The main thrust will clearly come from producers in the Northern
Hemisphere with the result that corresponding increases in demand from off

\I ITC, UNCTAD/GATT. 
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Table 111-15: RSA: Avocado--Annual Production, 1975-1984
 
(tonnes)
 

Year Production Local Market Export Market
 

1975 13,547 8,747 
 4,800
 

1976 14,761 8,641 
 6,120
 

1977 14,324 
 7,888 
 6,436
 

1978 15,350 8,070 
 7,280
 

1979 16,425 7,149 
 9,276
 

1980 18,259 
 6,627 
 11,632
 

1981 16,974 7,586 
 9,388
 

1982 21,333 
 10,209 
 11,124
 

1983 21,957 
 11,781 
 10,176
 

1984 14,900 
 6,400 
 8,500
 

Source: SAAGA.
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Table 111-16: 
 Avocados: Varietal Plantings and Projected Yields, 1983-1984
 

Tree Plantings Estimated Production
1973 
1981ENo. ______. No.  1983 
 1989 
 1994
 

Fuerte 336,206 71.0 702,557 73 15,973 25,183 19,642 
lass 50,668 10.7 79,661 8 1,797 11,902 20,987 
Edranol 13,259 2.8 116,173 12 2,332 7,609 8,018 
Other 73,397 15.5 61,007 7 8 98\a 4 , 721\a 6 , 360\a 
TOTAL 473,530 100.0 963,594 100.0 21,000 49,415 55,007 

\a 
Related only to the plantings of Ryan estimated to be 42,963 trees in 1981 which
represents 70% 
 "other" trees planted In 1981.
 

Source: 
 RSA, Avocado Tree Census 1981, SAAGA.
 



season suppliers will have to be met, inter alia, from the RSA and Swaziland
with Mexico as a probable contestant. 
The prospects are especially important

for the Komati project area because producers could have an important seasonal

advantage with harvesting commencing one month ahead of the RSA.
 

Swaziland produce would have an important competitive edge over 
the RSA and
Mexico under the Lome Convention's duty-free access to EEC markets when compared
to the 15 percent tariff applicable to 
the RSA and Mexico. Similar benefits
will accrue on exports to Switzerland, Scandinavia and Austria under the General
System of Preferences (GSP) (Annex 2). 
 Finally, at least for the foreseable
future, 
the current currency exchange rates 
remain favourable to RSA and
 
Swaziland exporters.
 

Avocados are 
recommended for estate and smallholder cultivation with the
prerequisite that selected varieties be 
tested for acceptance in the Western
European market. 
 First indications are that Fuerte, Hast; and Edranol are 
the
most likely candidates. Particular 
care will be needed to ensure through
controlled irrigation techniques, that the 
trees are free from Phytophtera which
results in poor root development from critical changes in water supply. 
 It is
estimated that 80 percent of avocado trees in the RSA are affected by this
 
problem.
 

D. Market Opportunities and Access
 

Consumption of avocados in the Northern Hemisphere has increased rapidly

during the past ten years and is still growing.
 

1. Western Europe
 

Imports of avocados into Western Europe in 1983 totalled 69,645 t.
far the largest importer is France, accounting for 51,000 t representing 
By
 

73 percent of all imports. 
 The U.K. is second, with 11,000 t and accounting for
15 percent of total imports. Of the remaining 8,000 t, the German Federal
Republic takes one-half. 
 France is the fastest growing market having more
doubled avocado imports since 1980. 
than
 

The U.K.'s imports have increased by

61 percent (see Table 111-17 for these data in detail).
 

During the European winter France and the U.K. import approximately 86 percent of their avocado requirements from Israel. 
 On the other hand, between May
and September, the RSA supplies 85 percent of imports into France and 89 percent
of imnorts into the U.K. Wholesale prices in France and the U.K. during May 1985
were around $1.60/kg or 
US $1,600 per t. Assuming equivalent prices in 1985,
the RSA's combined exports of 10,000 t to France and the U.K. would be valued at
 
US $16 million.
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I-i 

-4 

Table 111-17: 

Country 1975 

United Kingdom 4,331 

Germany Fed. Rep. 1,297 

Netherlands 511 

Belgium 501 

France 14,704 

Switzerland 570 

Sweden 628 

Denmark 221 

Norway 54 

Austria NA 

TOTAL 22,817 

Avocado Imports by Selected West European Countries, 1975-1983 
(tonnee) 

1976 1977 1978 1979 1980 1981 1982 

3,441 4,222 4,937 6,633 6,535 10,674 9,310 

1,241 1,749 2,230 2,421 1,612 1,880 2,470 

586 905 818 944 1,277 1,737 1,485 

555 805 850 940 969 1,307 1,205 

15,853 19,773 23,970 28,932 24,030 30,202 40,141 

520 770 865 1,010 NA\a NA NA 

560 767 714 921 NA NA NA 

NA 407 417 606 481 698 794 
NA 69 60 68 NA NA NA 

NA NA 136 283 NA NA NA 

24,732 34,874 34,997 42,758 34,904 46,498 55,405 

1983 

10,709 

3,956 

2,044 

1,437 

50,790 

NA 

NA 

709 

NA 

NA 

69,645 

\a NA " Not Available 

Source: ITC, UNCTAD/GATT. 

c,; 



Monthly imports into France (1983) are set out in Table 111-18.
absence of similar data for the U.K., 
In the
 

French base. 
annual exports have been weighted on the
The data indicate average monchly imports of around 2,400 t to
France and 600 t to the U.K. totalling 3,000 t monthly during May-September,
compare, 
to an average of 5,600 t monthly in the European high season.
imbalance between the The
two seasons points to 
a factor of undersupply rather than
falling demand. 
Avocados are consumed cold and in salads. 
Therefore, more are
appropriate for consumption in the European summer season.
anxieties about the import of extended 

Consequently, any

seasons by Israel and Spain should be
considered in the context of reducing shortfall. 
In short, the prospects in
Western Europe for avocados from the Komati project must be considered to 
be
 

very good.
 

2. The Middle East and Gulf States
 

Typically the population mix of the Gulf States appreciates sweet,
juicy fruits; this is reflected in all published data on fruit and vegetable
consumption in the region.\1 
 Test consignments were shipped from Kenya in 1982
but were discontinued dtic 
to lack of 
consumer response. 
As in the case of
Western Europe, the market may respond only to sustained promotion, which may be
beyond Swaziland's ability tc 
support.
 

3. Japan
 

Information provided by KT Co. Tokyo, in June 1985, confirms that
there is a fast-growing market for avocados in Japan. 
 California supplies
between April and November. 
New Zealand also supplies small quantities of the
Hass variety. 
As in the case of papaya, very high prices are paid.
 
Clearly, there is an opportunity for Swaziland to take advantage of avocado
 

shipments with a view to consolidating them with grapefruit consignments.
 

4. Packaging specifications
 

Although there are no statutory quality standards, the RSA has
established stringent market requirements:
 

o Variety: 
 Fuerte, Hass, Edranol, Ettinger;
 

o Configuration: 
 Pearshape (Fuerte is standard);
 

o Colour: 
 Bright green or dark purple warty skin. 
Fruit must be free
 
from disease, bruising and blemishes;
 

0 Maturity: 70 percent at 
shipment date and slightly unripe on arrival;
 

\1 Particular reference is made 
to FAO, Major Markets, op cit.
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Table 111-18: France - Avocado Imports by Country of Origin, 1983 
(tonnes) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec TOTAL 
Israel 5,798 5,410 6,134 2,909 2,037 - - - - 1,215 4,556 7,048 35,107 
R.S.A. 4 - 28 841 1,177 1,658 734 681 335 7 - - 5,465 
Spain 443 278 236 163 58 52 - - 237 1,059 373 878 3,777 
U.S.A. 5 - 15 319 365 818 451 207 94 258 5 7 2,544 
Martinique - - - - - 8 1,167 877 185 - - 2,237 
Mexiro 22 16 5 - - - - - 36 45 267 124 515 
Kenya 1 3 14 114 49 123 28 31 13 4 - - 380 
Ivory Coast - - - 28 55 133 75 54 13 - - _ 358 
Cameroon U.R. - 7 11 22 29 50 7 - - - - - 126 
Morocco 20 16 15 3 - - - - - 22 4 24 104 
Brazil I - 4 3 5 3 3 - 13 8 - - 40 

I-4 Other 4 - 4 8 2 47 4 40 19 9 - - 137 
TOTAL 6,298 5,730 6,466 4,410 3,777 2,884 1,310 2,180 1,637 2,812 5,205 8,081 50,970 

Source: Statistiques de Commerce Exterieur de la France. 



o Weight: 270 g to 330 g;
 

o Texture: 
Large or loose stones not acceptable; and,
 

o Packing: Weight 4 kg per carton; counts 14, 
16 and 18 pieces,

accurately size graded. 
Fruits must be individually wrapped in tissue
 
paper or polythene and packed in single layer fiberboard cartons with
 
adequate ventilation holes to prevent heating.
 

E. Marketing Contribution--Avocado
 

Avocado exports are predicted to account for 46 
percent of foreign exchange

earnings by Project Year 10 (40 percent, if by aircargo). The principal market
 
open to Swaziland during the Northern Hemisphere off-seasor would be Western

Europe and, subject to transport availability, Japan. First production is

scheduled for Year 7 due to germination lead time. Projected annual yields and

foreign exchange earnings, estate and smallholders combined, are 
shown in
 
Table 111-19. 
Three IDU's would triple those figures.
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Table 111-19: Projected Avocado Production and Export Value on the
 
Komati Project, First IDU
 

Project Year Tonnes 
 $ Value $(1985 base)\a
 

7 1,320 1,755 1,229
 

8 3,140 2,595 1,816
 

9 5,000 4,065 2,846
 

10 5,500 4,368 3,058
 

11 et. seq. 1,500 908 636
 

\a After wastage of 30 percent.
 

Source: Devres Staff Estimates, August, 1985.
 

111-43
 



VI. COTTON
 

A. Introduction
 

As a successful crop in Swaziland, cotton is included in the Komati River
basin project for both estate and smallholder cultivation. Cotton growing is
mostly labour intensive, but its various sub-products form the basis of other
industries with additional employment potential, import substitution or foreign

exchange earning capability.
 

B. Production
 

Currently, Swaziland's total cotton output is sold directly or indirectly
to South Africa through the South African Cotton Board. 
 In 1983/84, total sales
of 17,900 t amounted to E1i.5 million, consisting of 9,308 t seed cotton and
6,265 lint. There are approximately 4,000 smallholders, mostly in the lowveld,
producing cotton on 1-2 ha, who account for 60 percent of Swaziland's total
cotton production. 
The remainder is produced by 30 large plantatiors of up to
550 ha, and 350 intermediate-sized farms with from 30 to 40 hectares.\1
 

The principal variety is the short staple Albacala. 
Seed cotton production
doubled between 1975 and 1980. 
Since then, dzought conditions have resulted in
inferior quality and reduced quantities. 
 Between 1980/81 and 1983/84, total
p.-oduction fell by 62 percent from 24,883 to an estimated 9,300 t 
 (Table III20). As a result of these adverse conditions, only one ginnery is still in
operation, Swaziland Cotton Ltd, with a capacity of 20,000 of seed cotton
annually. 
The other ginnery, Swaziland Oil Seeds Ltd, has been closed down.
Adding to cash flow problems, apparently, has been a series of credit over
extensions to farmers.
 

C. Marketing Opportunities and Access
 

Cotton produced in the Komati project could be marketed through the
existing channels, namely, Swaziland Cotton Ltd. 
Lint and seed could be sold to
South African interests through the South African Cotton Marketing Scheme on the
basis of an agreement between local and South African ginners and spinners
regarding crop take-in, lint and seed-cotton allocations, quality standards, and
pricing policy. Producer prices in 1985 are in line with the RSA, between EO.82
and EO.86/kg according to grade. 
 The Cotton Industry Commission in the RSA is
responsible for the regulation of marketing for establishing minimum and maximum
prices for the coming season. 
 The tendency is for harvesting levels to follow
the rise or 
fall in price, even though price is not announced prior to planting.
 

Cotton growers in the Komati project area, in line with the country in
general, would benefit from Swaziland's membership of the ACP group of countries, through the STABEX agreemcnt of the Lome Convention which compensates for
loss of crop failure in respect of uncombed cotton and seed cotton.
received E3 million in 1983 and E7 million in 1984. 
Swaziland
 

To date, 1985 cotton
production is well below the quota mark and no STABEX pay-out is expected.
 

\1 Swaziland Cotton Board.
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Table 111-20: 
 Swaziland Seed Cotton Production, 1975 
- 1983
 
(tonnes)
 

Year 
 ITF 
 SNL 
 Total
 

1975/76 
 6,145 
 6,013 
 12,158
 

1976/77 
 7,255 
 7,400 
 14,655
 

1977/78 
 10,414 
 11,866 
 22,280
 

1978/79 
 6,529 
 9,505 
 16,097
 

1979/80 
 9,255 
 13,981 
 23,236
 

1981/82 
 5,810 
 8,445 
 14,255
 

1982/83 
 4,107 
 5,020 
 9,127
 

198 3/84\a 4,000 
 5,300 
 9,300
 

\a Estimates
 

Source: Swaziland Cotton Board, July 1985.
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The Swaziland Cotton Board is satisfied with the technical and marketing

assistance provided by the South African Cotton Board in guaranteeing prices and

market access. Over-production in the past has been accommodated without
 
difficulty, and should a situation arise in the future, a ready market would be
 
assured, since the land which can be allocated to cotton production in the RSA
 
is limited. Even if the cotton production in the RSA and Swaziland should
 
amount to 400,000 bales by the year 2000, together with a further 50,000 bales
 
imported specialty cotton, the South African Cotton Board estimates that there
 
would still be a shortfall of 86,000 bales.
 

D. Processing Opportunities
 

It will be advantageous for Swaziland to set up a cotton spinning mill in
 
the long run. 
 In 1978, GOPA, a West German firm of consultants carried out a

Study for NIDCS, the findings of which suggest that a prerequisite would be a
 
cotton production level of around 40,000 t annually.
 

E. Marketing Contribution--Cotton
 

Sales of cotton crop represent a local currency contribution to project

justification commencing in Project Year 2. 
Projected annual yields and
 
Emalangeni earnings are as at Table 111-21 
at an assumed price of E8 20/tonne.

Three IDU's would produce triple those values.
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Table 111-21: Projected Cotton Production and Export Value on the
 
Komati Project, First IDU
 

Project Year 


2 


3 


4 


5 


6 


7 


8 


9 


10 et seq. 


Tonnes 
 Value
 

(E-17) 

150 
 123
 

337 
 276
 

537 
 440
 

350 
 287
 

350 
 287
 

350 287
 

350 287
 

350 287
 

350 
 287
 

Source: Devres Staff Estimates, August, 1985.
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VII. VEGETABLES
 

A. Introduction
 

From published data on production and consumption, it is evident that

cabbages, 
tomatoes and potatoes are Swaziland's most important in terms of
local, central market and export sales. 
 These three vegetables account for
 an estimated 78 percent of the total vegetable area under cultivation in the
 
country and 88 percent of total sales.\1
 

B. Production
 

1. The impact of the export ban
 

Swaziland imposed a ban on imports of all South African fresh fruits

and vegetables in October 1980 because of 
an outbreak of cholera in the Eastern
Transvaal. 
The status of the ban is at present obscure because it applies to

imports of produce where there is no record of cholera. Moreover, although it
is still in force, restrictions no longer apply to the imports of fresh produce
which are Lot available in Swaziland, i.e., grapes, apricots, etc. Due to the
relatively free flow of traffic across 
the border, there seems to be little to
 
prevent the movement of produce, especially apples, from the RSA to the Mbabane
 
and Manzini markets.
 

The ban on vegetables resulted in a 44 percent increase in 1981 prices at
the trader level and a 71 
percent increase at retail level. 
Cabbages, tomatoes

and onion prices had retail markups of over 100 percent. In fact, retail

margins increased from 66 percent in 1980 to 110 percent in 1981; wholesale
 
margins fell from 57 percent to 36 percent.
 

Between 1981 and 1982, fruit and vegetable prices increased by 16.4 per
cent, followed by a further 26.3 percent rise in April 1983.\2 
Between 1982
1983, producer prices for potatoes, tomatoes and cabbages remained steady at
E266, E450 and El70/L, respectively--see Tables 111-22, 111-23, and 111-24.

Price evolutions for 1984 are 
shown in tables in subsequent sections dealing

specifically with potatoes, tomatoes and cabbages.
 

2. Production and consumption projections
 

The data base for production estimates is poor and few accurate

statistics are available. The calculation base for the projected demand shown

in Table 111-25 at 1994, is that used by IFAD (op cit), and assumes a population

growth of 3 percent annually, and estimated demand increasing by 5 percent per
annum. Projections assume 
that relative production iolumes would remain
 
constant, and that future demand would be met by increased local production,

with the Komati River Basin project making partial or incremental contributions
 

\1 Cassam, An Assessment of the Market.
 

\2 Market Advisory Unit, MOAC.
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Table 111-22: Cabbages: Average Prices 

kAl.l prices 

a and Manzini 

in Emalengeni) 

Markets, 1982-1984 (E cents) 

Producer Price 

Trader Price 

Retail Price 

Trader Margin 

Retail Margin 

1982 
1983 
1984 

1982 

1983 
1984 

1982 
1983 
1984 

1982 
1983 
1984 

1982 
1983 
1984 

JAN 

0.13 
0.18 
0.18 

0.15 

0.22 
0.26 

0.48 
0.50 
0.52 

0.02 
0.04 
0.08 

0.33 
0.28 
0.26 

FEB 

0.14 
0.15 
0.15 

0.16 

0.23 
0.25 

0.47 
0.51 
0.44 

0.02 
0.08 
0.10 

0.31 
0.28 
0.19 

MAR 

0.14 
0.21 
0.23 

0.23 

0.24 
0.24 

0.52 
0.50 
0.49 

0.09 
0.03 
0.01 

0.29 
0.26 
0.25 

APR 

0.15 
0.15 
0.19 

0.21 

0.21 
0.27 

0.55 
0.49 
0.38 

0.06 
0.06 
0.08 

0.34 
0.23 
0.13 

MAY 

0.17 
0.16 
0.13 

0.21 

0.22 
0.25 

0.59 
0.53 
0.38 

0.04 
0.06 
0.12 

0.38 
0.31 
0.13 

JUN 

0.19 
0.16 
0.15 

0.25 

0.23 
0.21 

0.53 
0.46 
0.30 

0.06 
0.07 
0.06 

0.28 
0.23 
0.09 

JUL 

0.19 
0.15 
0.14 

0.25 

0.21 
0.15 

0.45 
0.43 
0.23 

0.06 
0.06 
0.01 

0.20 
0.22 
0.08 

AUG 

0.18 
0.20 
-

0.24 

0.21 
0.13 

0.52 
0.52 
0.24 

0.06 
0.01 
0.13 

0.28 
0.31 
0.11 

SEP 

0.16 
0.14 
0.10 

0.21 

0.21 
0.20 

0.53 
0.44 
0.56 

0.05 
0.07 
0.10 

0.31 
0.23 
0.36 

OCT 

0.17 
0.20 
0.08 

0.19 

0.24 
0.16 

0.48 
0.58 
0.44 

0.02 
0.04 
0.08 

0.29 
0.34 
0.28 

NOV 

0.14 
0.19 
0.08 

0.21 

0.21 
0.14 

0.52 
0.59 
0.43 

0.07 
0.02 
0.06 

0.31 
0.38 
0.29 

DEC 

0.16 
0.16 
0.04 

0.21 

0.2:. 
0.11 

0.59 
0.34 
0.44 

0.05 
0.07 
0.07 

0.38 
0.11 
0.33 

Average Prices: 

1982 

Producer 0.16 
Tiader 0.21 

Retail 0.52 

1983 

0.17 
0.22 

0.49 

1984 

0.13 
0.20 

0.40 

Average Margins: 

1982 

Trader 0.05 (31%)
Retail 0.31 (147%) 

1983 

0.05 (29%) 
0.27 (122%) 

1984 

0.07 (53%) 
0.20 (100%) 

Source: 
 Market Advisory Unit, MOAC.
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Table 111-23: Tomatoes: Average Prices in Mbabane and Manzinl Markets, 

(E) 

1982-1984 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Producer Price 1982 
1983 
1984 

0.62 
0.50 
0.71 

0.65 
0.53 
0.48 

0.50 
0.58 
0.45 

0.53 
0.51 
0.45 

0.59 
0.52 
0.27 

0.59 
0.49 
0.31 

0.45 
0.50 
0.31 

0.36 
0.37 
0.29 

0.26 
0.33 
0.44 

0.29 
0.35 
0.57 

0.41 
0.37 
0.61 

0.50 
0.39 
0.36 

Trader Price 1982 

1983 
1984 

0.67 
0.71 
0.72 

0.71 
0.70 
0.67 

0.72 

0.75 
0.69 

0.66 

0.71 
0.68 

0.66 
0.71 
0.63 

0.66 

0.69 
0.58 

0.61 

0.64 
0.57 

0.37 
0.53 
0.56 

0.37 
0.41 
0.68 

0.39 

0.4. 
0.64 

0.54 

0.53 
0.64 

0.68 
0.66 
0.34 

Retail Price 1982 
1983 
1984 

0.94 
0.97 
0.98 

0.91 
0.98 
1.04 

1.02 
1.01 
1.20 

1.00 
0.96 
0.98 

0.97 
1.01 
0.87 

0.97 
0.86 
0.65 

0.95 
0.78 
0.76 

0.74 
0.74 
0.73 

0.63 
0.70 
1.11 

0.64 
0.90 
1.19 

0.68 
0.82 
1.18 

0.66 
0.81 
1.18 

Trader Margin 1982 

1983 
1984 

0.05 

0.21 
0.04 

0.06 

0.17 
0.19 

0.22 

0.17 
0.24 

0.13 

0.20 
0.23 

0.07 

0.19 
0.36 

0.07 

0.20 
0.27 

0.16 

0.14 
0.28 

0.01 

0.16 
0.27 

0.11 

0.08 
0.19 

0.10 

0.09 
0.07 

0.13 

0.16 
0.03 

0.18 

0.27 
0.83 

-4 

Ln 
0 

Retail Margin 1982 
1983 
1984 

0.27 
0.26 
0.23 

0.20 
0.28 
0.37 

0.30 
0.26 
0.51 

0.34 
0.25 
0.30 

0.31 
0.30 
0.24 

0.31 
0.17 
0.07 

0.34 
0.14 
0.17 

0.37 
0.21 
0.17 

0.26 
0.29 
0.48 

0.25 
0.46 
0.55 

0.14 
0.29 
0.54 

-0.02 
0.15 
0.74 

Average Prices: Average Margins: 

1982 1983 1984 1982 1983 1984 

Producer 
Trader 

Retail 

0.48 
0.59 

0.84 

0.45 
0.62 

0.88 

0.44 
0.62 

0.99 

Trader 
Retail 

0.11 (23%) 
0.26 (42X) 

0.17 (38%) 
0.26 (42%) 

0.18 (41%) 
0.38 (60%) 

Source: Marketing Department, MOAC. 



SWAZILAND: ECONOMIC STUDY OF POSSIBLE USES OF 
ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND 

Table 111-24: Potatoes: Average Prices in Mbabane and Manzini Markets, 
(E) 

1982-1984 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Producer Price 1982 
1983 
1984 

0.28 
0.34 
0.43 

0.24 
0.36 
0.23 

0.23 
0.34 
0.28 

0.25 
0.37 
0.24 

0.31 
0.38 
0.23 

0.35 
0.40 
0.21 

0.34 
0.46 
0.24 

0.33 
0.38 
0.25 

0.28 
0.35 
0.22 

0.29 
0.35 
0.25 

0.29 
0.34 
0.25 

0.3 
0.3
0.2-

Trader Price 1982 
1983 
1984 

0.32 
0.45 
0.42 

0.25 
0.39 
0.37 

0.29 
0.42 
0.35 

0.26 
0.47 
0.33 

0.35 
0.44 
0.33 

0.41 
0.55 
0.33 

0.38 
0.57 
0.33 

0.39 
0.50 
0.32 

0.35 
0.44 
0.43 

0.34 
0.42 
0.37 

0.36 
0.43 
0.37 

0.4 
0.4
0.3-

Retail Price 1982 

1983 
1984 

0.55 
0.66 
1.49 

0.68 

0.53 
0.86 

0.69 
0.52 
0.62 

0.74 
0.49 
0.65 

0.66 

0.51 
0.72 

0.72 

0.66 
0.58 

0.65 
0.71 
0.74 

0.57 
0.71 
0.77 

0.52 

0.70 
0.92 

0.51 
0.76 
0.78 

0.64 
0.78 
0.80 

0.6 
0.7 
0. --

Trader Margin 1982 
1983 

1984 

0.04 
0.11 

0.01 

0.01 
0.03 

0.14 

0.06 
0.08 

0.07 

0.11 
0.10 

0.09 

0.04 
0.06 

0.10 

0.06 
0.15 

0.12 

0.04 
0.11 

0.09 

0.06 
0.12 

0.08 

0.07 
0.09 

0.21 

0.05 
0.07 

0.12 

0.07 
0.09 

0.12 

0.1 
0.1

0.1 

Ln Retail Margin 1982 
1983 

1984 

0.23 

0.21 

1.07 

J.43 

0.14 

0.49 

0.40 

0.10 

0.27 

0.38 

0.02 

0.32 

0.31 

0.07 

0.39 

0.31 

0.31 

0.25 

0.27 

0.27 

0.41 

0.18 

0.18 

0.45 

0.17 

0.17 

0.49 

0.17 

0.17 

0.41 

0.28 

0.28 

0.43 

0.2 

0.2

0.3-

Average Prices: Avtrage Margins: 

1982 1983 1984 1982 1983 1984 

Producer 

Trader 
Retail 

0.29 

0.35 
0.64 

0.37 

0.46 
0.65 

0.26 

0.36 
0.81 

Trader 

Retail 
0.06 (20%) 

0.28 (91%) 
0.09 (24%) 
0.19 (41%) 

0.10 (38%) 

0.44 (125%) 

Source: Market Advisory Unit, MOAC. 
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ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND
 

Table 111-25: Swaziland: Vegetables - Projected Demand at 1994
 
on 1030 Base
 

(tonnes)
 

1980 1981 1982 
 1982 1983 1984 1985 1994
 

ACTUAL
 

Cabbage 4096 
 4272 4486 4000 4200 4410 4630 7182
 

Tomatoes 
 5802 6092 6397 6500 6825 7166 7524 11672
 

Potatoes 4974 5223 5484 
 3580 3759 3947 4144 6429
 

TOTAL
 

Vegetables 14845 15587 16367 14080 14784 
 15523 16298 25283\a
 

Population 550,000 566,000 582,000 582,000 598,000 615,000 632,000 825,000
 

\a 	 Note: IFAD projection on 1980 base: 1985, 24,821 t.
 
1994 (extension) 38,505 t.
 

Sources: 1980-1982. 	 IFAD "Integrated Smallholders Credit and
 
Marketing Project," 1980.
 

1982. Ministry of Agriculture and Cooperatives.
 
1983-1985. Calculation base IFAD as at 1980-1982.
 
1994. Projection from above 'alculation base.
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from Project Year 2 onwards. Thus, projected achievement of 25,000 t by the
time the Komati IDU No 1 is in production would still represent a shortfall of

13,000 
t on the IFAD projected requirement.
 

From a different calculation base, the Ronco Consulting Corporation Report
(1983) estimated a shortfall of 9,400 t in 1990, requiring 670 ha of incremental
irrigated vegetable land which would be equivalent to 
926 ha for the 13,000 t
implied in this report. This corresponds with an actual area planned for
vegetable cultivation in the Komati Project first IDU, namely 1,000 hectares.
 

The recent establishment of the National Agricultural Marketing Board (see
Annex 9) is 
a major step forward, as it will be empowered and equipped 
to base
Swaziland's horticultural product marketing operations on sound commercial
principles. 
Indeed, the Board should make an invaluable and vital contribution
to increasing the volume of vegetables produced and reducing the extremely high
prices that are current in the Central Area (Mbabane and Manzini). To meet the
consumer demand identified in the original objectives, in fact the Komati
Irrigation project may need to revise its vegetable export estimates until such
time as 
the National Agricultural Marketing Board is able to increase the 
area
under irrigation and utilize the production resources of the smallholder
 
farmers.
 

In view of the substantially increased potential demand, both domestic and
cross-border (RSA and Mozambique), 
the level of vegetable cultivation proposed

for the Komati project area is believed to be realistic.
 

Table 111-26 summarizes the market outlets in 1978, which are taken as
indicating the present and future situation. 
Key pointers are that 37 percent
of all vegetables produced were consumed in the local region (4,434 t),
34 percent were exported to the RSA (4,043 t) and 29 percent were sold in the
Central Area (3,471 t), 
the latter comprising the two markets of Mbabane and
Manzini, and located in the most densely populated area in the country.
 

C. The Komati River Basin Project Area
 

The distance from the project area near Bordergate to the Manzini and
Mbabane markets is approximately 110 km and 140 km respectively. 
Consequently,
the impact of transportation costs and delivery times becomes a significant
factor when marketing produce competitively, especially with growers in the
Malkerns region. 
Moreover, with the improved marketing and distribution
facilities vested in the proposed NAMB, smallholders nearer 
to the markets, but
at present without adequate transport facilities, will eventually provide

substantial additional vegetable supplies.
 

Consequently, vegetables have been selected which are known to have

potential outlets in Swazi.and and across the border in the markets of
Johannesburg and Durban, notably cabbage, tomatoes and potatoes. 
 Maize is
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ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND 

Table 111-26: Market Outlets for Selected Vegetables 
(tonnes) 

Produce 

Potatoes 

Cabbage 

Tomatoes 

Green Maize 

TOTAL 

Percentage 

Local Sales 

490 

1,467 

1,724 

753 

4,434 

37 

Central Area 

473 

1,473 

1,344 

217 

3,471 

29 

Exports 

1,971 

456 

1,199 

417 

4,043 

34 

Totals 

2,898 

3,396 

4,267 

1,387 

11,948 

100 

% 

24.3 

28.4 

35.7 

11.6 

100.0 

--

Source: IFAD, 1980. 
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accorded a very high priority as being basic to the national diet and essential
 

to the achievement of national food self-sufficiency.\1
 

1. Cabbage
 

Cabbages are in general oversupply between August and December when
 
winter cabbages are available, with average producer prices at E7.5/kg and

wholesale prices at E14/kg. 
During these months, average wholesale prices in
 
Johannesburg (1984), howe- -r, were R35/kg which, even allowing for transport

costs, provides a profi7.z.le alternative outlet. Conversely, during January to
 
July, the central market in Swaziland is undersupplied and average producer
 
p ces rise to E16/kg, peaking at E23/kg, (Table 111-22) whilet the RSA prices
 
a lower (Table 111-27). Consequently, growers in the Komati project area
 
should be able to trade in both markets throughout the year. Table 111-26
 
suggests a breakdown of markets for cabbage of 43 percent local Komati sales,
 
43 percent Central Area market and 14 percent for the RSA.
 

Z. Tomatoes
 

a. Production
 

Tomatoes are the most profitable of vegetable crops with ready

markets when harvesting, collecting and packing are systematically coordinated.
 
The two main categories are the medium-sized salad variety and the smaller,

round "Roma." 
The latter are cultivated primarily for processing. Lowveld
 
climatic conditions in the project area are especially suitable for winter
 
production from July to November.
 

b. Market access and opportunities
 

There is 
a market window in the RSA during October and November
 
when farmers in the Transvaal and Natal clear the land for summer cotton.
 
During this period the cannery at Malelane, Transvaal (only 60 km from the
 
Komati project area), is in need of 3,000 t of Roma variety tomatoes due to the
 
halt in Transvaal supplies. Roma tomatoes are at present shipped across the
 
border in trucks by the Entonjieni Cooperative Union. The cannery's proximity

would be a unique advantage to the Komati project growers in terms of both price
 
and delivery.
 

In addition to the 3,000 t required by the cannery, there is a market for
 
at least another 1,000 t during this period in the Durban fresh market. This

4,000 t was equal to 62 percent of Swaziland's tomato crop in 1982. In fact,

1982 cross-border exports amounted to 300 ts, of which 67 percent went to 
the
 
Malelane Cannery and 33 percent to the Durban market.
 

\I It must be recognized, however, that these field crops are not as
 
financially or economically viable as the tree crops. Their modest areas
 
on the Komati Irrigation project are satisfying requirements such as
 
smallholders' and local food supplies;, spreading production risks; and
 
conservation/soil objectives.
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ADDITIONAL WATER ON THE KOMATI RIVER, SWAZILAND 

Table 111-27: 
 Swaziland: Monthly Wholesaler/Trader Prices for 
Cabbages, Tomatoes and Potatoes--Swaziland (S.---,
Johannesburg T(JHB,--hurban (DBN), January -
December, 198Z .
 

Cabbages Tomatoes Potatoes 

JAN. SWD 
JHB 

0.26 
0.22 

0.75 
0.37 

0.42 
0.20 

DBN 0.14 0.38 0.21 

FEB. SWD 
JHB 
DBN 

0.25 
0.22 
0.14 

0.67 
0.40 
0.49 

0.42 
0.18 
0.23 

MAR. SWD 
JHB 

0.24 
-

0.77 
0.44 

0.32 
0.27 

DBN 0.34 0.40 0.25 

APR. SWD 0.28 0.71 0.38 
JHB 0.40 0.42 0.24 
DBN 0.41 0.42 0.33 

MAY SWD 
JHB 

0.25 
0.43 

0.63 
0.38 

0.33 
0.20 

DBN 0.27 0.43 0.28 

JUN. SWD 0.21 0.58 0.33 
JHB 
DBN 

0.27 
0.36 

0.43 
0.45 

0.26 
0.25 

JUL. SWD 
JHB 

0.15 
0.26 

0.39 
0.40 

0.38 
0.24 

DBN 0.36 0.42 0.28 

AUG. SWD - 0.72 0.40 
JHB 0.30 0.37 0.73 
DBN 0.15 0.30 0.36 

SEP. SWD 0.20 0.68 0.38 
JHB 
DBN 

0.30 
0.18 

0.45 
0.44 

0.20 
0.83 

OCT. SWD 0.16 0.64 0.30 
JHB 0.30 0.45 0.10 
DBN 0.20 0.55 0.31 

NOV. SWD 0.14 0.64 0.37 
JHB 0.35 0.45 0.23 
DBN 0.16 0.32 0.36 

DEC. SWD 
JHB 
DBN 

0.11 
0.53 
0.23 

0.39 
0.23 
0.37 

0.33 
0.15 
0.28 

Source: Market Information Services, MOAC.
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Table 111-27 lists comparative average wholesale prices in Swaziland's
 
markets, Johannesburg and Durban monthly from January to December, 1984. 
 The
 
data 	could imply that there was no advantage in e:cporting to the RSA at any time
 
during 1984 because local prices were around 40 percent higher than the RSA
 
markets. Reference to Table 111-26 reveals that wholesalers have nearly doubled
 
their margins between 1982 and 1984, from 23 percent to 41 percent. The fact is
 
that 	export potential in the RSA and Mozambique could provide unique
 
opportunities for tomatoes from the Komati project area. 
 Particular attention
 
will need to be given to quality Inspection in the field and proper grading and
 
quality control on the packing lines.
 

3. 	 Potatoes
 

Potatoes are mainly grown under irrigation in the lowveld during the
 
winter months on land that is used for cotton in the 
summer. At present, the
 
bulk of the crop (75 percent) is produced by TDL farmers, with Vavulane
 
smallholders growing most of the remainder on SNL.
 

Potato production has been on the order of 3,000 t annually since 1978
 
rising to 3,600 t i:i 1982. They are Swaziland's main vegetable export chiefly

because they are available only between August and November when local produc
tion far exceeds demand and 
a ready market exists in Durban and Johannesburg. A
 
substantial quantity has also been taken up by the Simba Chips processing plant

in the RSA. In 1982, 2,000 t were exported to the RSA, representing 64 percent
 
of production and 50 percent of all vegetable exports. 
 TDL farmers accounted
 
for virtually all exports. 
 Only 	about 1,000 t were sold locally.
 

The overall picture points to both the risks and opportunities in export
ing. However, the risks are considerably reduced when export is managed on an
 
efficient commercial basis. The Ronco Consulting Corporation study points out
 
that South African demand for processed potatoes is rising, and water shortages

have already limited any increase in winter potato hectarages. Future tSA
 
production will have to come from increased yields and/or imports. 
 In fact, RSA
 
production between 1975 and 1981 averaged around 720,000 t with no growth
 
evident. In this context, even if the Komati project 3 IDU's should export the
 
total planned production of 6,600 t annually, there would be no difficulties in
 
finding a ready market with the RSA processors.
 

4. 	 Maize
 

Maize is the principal food crop grown in Swaziland. The area under
 
maize has shown a downward trend during the last fourteen years. In 1969/70,

the area was nearly 100,000 ha but official estimates for 1983/84 indicate a
 
30 percent reduction to 70,000 ha with production at 97,000 t. During the same
 
period, imports of whole maize equivalent have risen by 60 percent from 21,000 t
 
in 1971 to 51,000 t in 1983. The Government views this growing lack of self
sufficiency with concern, and a number of programmes have been undertaken during

the past five years, the latest and most comprehensive being by the FAO.\1
 

\1 	 The status of maize is discussed at further length in Volume I,
 
Chapter III.A.
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The Swaziland producer price for maize is a function of the RSA domestic
 
and export prices. 
Farmgate price is based on the import parity principle which
 
in turn is dictated by the economic framework of the SACU. Government exercises
 
some control over the price of maize and maize products in Swaziland.
 
Guaranteed floor prices are set according to grade, but producers may sell
 
higher if a buyer can be found. The price is effective from May to the
 
following April, and is announced during May. 
The current price is E21.60/kg
 
bag or E308.57 per t (Table 111-28).
 

Government policy is aimed at achieving maize self-sufficiency through a
 
variety of means. 
The RDAP is directed towar2ds increasing maize production in
 
rainfed areas. USAID is concentrating on research and extension. IFAD is
 
expected to fund a credit/marketing project within the structure of the recently

established National Agricultural Marketing Board which will include extension,
 
credit, storage and transport components linked to 14 collection centers.
 
However, import levels of at least 50,000 t may continue for some time to come.
 

The Komati Irrigation Project 1st IDU provides for an average of 200 ha
 
under irrigated maize cultivation throughout its life, both as a main crop and
 
in rotation with cotton. 
The crop will be grown partly on the nucleus estate
 
and partly by smallholders. Annual output would be 700 t valued at E215,000 per
 
annum. For three IDU's in the base project of 3,000 ha, output will be
 
2,100 tonnes with a farm-gate value of E645,000.
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IX. DOMESTIC AND EXPORT SALES AND SALES MARGINS
 

A. Introduction
 

This section's purpose is to present summary results of selected marketing
 
analyses. For both the project's smallholders and the nucleus estate, the first
 
step was to calculate those farmgate values, viz:
 

= 
(1) Total Area (ha) x Estimated Yield (T/ha) Total Yield (T)
 

=
(2) Total yield (T) x Producer Price (E/T) Farmgate Value
 

These total yields and values are the same as those found in the project's
 
financial and economic analyses in Volume I.
 

B. Market Shares
 

There the complete similarities end, however, in that the search here is
 
for values achieved in the market place. Thus, instead of using the farmgate
 
price to evaluate revenues, perfectly justified in an economic analysis, final
 
market prices are used in this analysis. For those products which sell in
 
numerous markets, there could be up to three different prices, e.g. in the
 
domestic market (E), in the South African (RSA) market (R), and outside ($).
 
The differences between the farmgate price and the estimated market price is the
 
cost of transport, handling, insuring, brokerage, storing, merchandising, and so
 
on, and any and all mark-ups. Tomatoes, for example, have a domestic farmgate
 
price of E347/tonne while their market price in RSA is R415/tonne. The
 
equivalent prices for potatoes ar: E200/tonne and R390/tonne.
 

For exports to Europe and Japan, the tree crops, the margins will be
 
greater. Papaya, for example, has a farmgate price of E400/t. If shipped by
 
sea, this achieves $1690/t in Europe; if by air, then $1225/tonne (or E845/t and
 
E613/t). For papaya, mango, and avocado, margin calculations were effected for
 
both aJ- and sea Shipments since both are considered possible under differing
 
sets oi marketing institution and timing assumptions.
 

In addition to calculating the value of sales in the three different
 
markets, it was of course necessary to decide what proportions of cash crop
 
would get to each market. For the nucleus estate, the following assumptions
 
were made for field crops:
 

o Cotton and maize: 100 percent domestic sales;
 

o Cabbage: 86 percent domestic; 14 percent export to RSA;
 

o Tomato: 73 percent domestic; 27 percent export to RSA; and
 

o Potato: 35 percent domestic; 65 percent export to RSA.
 

Tree crops are 100 percent to the Northern Hemisphere.
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Table 111-29: Net Sales (NS), Gross Margins (GM), and GM % NS,
 
Smallholders and Nucleus Estate one IDU at Full
 
Development
 

(E'000) 

Smallholder (400 ha) Net\a Gross 
Sales TNS) Margin (GM) GM % of NS 

Cotton 164 internal 0 
Maize 77 (33) (43) 
Cabbage 174 (26) (15) 
Tomato 257 (91) (35) 
Potato 631 71 11 
Field Crop Total 1,303 (78) (6) 
Papaya - Sea 2,958 2,458 83 

- Air 2,144 1,644 76 
Mango - Sea 838 549 66 

- Air 545 256 47 
Avocado - Sea 3,724 3,372 90 

- Air 2,422 2,070 85 
Citrus - Sea 508 169 33 

Total PY 10 - Sea 9,329 8,655 93 
- Air 6,T 6 9-9 

Nucleus Estate (600 ha)
 

Cotton 
 123 internal 0
 
Maize 
 132 internal 0
 
Cabbage 276 56 20
 
Tomato 429 12 28
 
Potato 453 
 173 38
 
Field Crop Total 1,412 241 17
 
Papaya - Sea 8,450 7,450 88
 

- Air 6,125 5,125 82
 
Mango Sea 2,394 1,816 78
 

- Air 1,557 980 63 
Avocado - Sea 10,640 9,936 93 

- Air 6,920 6,216 90 
Citrus - Sea 1,523 506 33 

Total PY 10 - Sea 23,019 18,550 80 
- Air 17,537 1-,068 7

\a Sales in domestic, RSA, and external markets all reduced to E'000
 

Source: Devres Staff Estimates, August 1985.
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Gross Value of Sales by Type 
of Market (E, R, $), Smallholder 

and Nucleus Estate,
 

Table 111-30: 

one Inu up to Fulln 

(currencies in 000s) 

Nucleus Estate 

Local (E) RSA 

Smallholder 
(R) External (s) Total n E- Local (E) RSA (R) Externa ota in E 

894 519 1,412 

-4 

py 

3 
4 

6 

7 

8 

9 

10 

ll\a 

674 
674 

674 

674 

674 

674 

674 

674 

62e 
6285a. 

628 

628 

755 

882 

1,009 

1,136 

a. 370 

a. 536 

a. 739 

a. 536 

a. 1,696 
a. 1,185 

a. 2,619 
a. 1,814 

a. 3,189 
a. 2,000 
a. 3,760a. 2,554 

1,303 
1,303 

2,042 
1,839 
2,781 
2,374 
4,820 
3,800 

6,795 
5,784 
8,062 
6;052 
9,329
6,921 

1,900 
1,900 
894 

894 

894 

894 

894 

894 

894 

1,297 
1,297 

519 

519 

854 

1,128 

2,041 

2,041 

2,041 

a. 1,3941,011 

a. 2,789 
a. 2,021 
a. 6,376 

a. 4,461 

a. 8,454 
a. 3,813 

a. 10,742 
a. 7,301 

a. 10,742 
a. 7,301 

a. 10,742 
a. 7,301 

3,197 
3,197 
4,2013,433 

5,889 
5,455 
14,498 
10,670 
17,630 
13,648 
23,019 
17,537 
23,019 
17,537 
23,019 
17,537 

Total 5,393 6,246 s.12,373 
a. 8,359 

36,435 
29,376 

10,889 11,788 40,497 
a. 23,908 

96,062 
93,623 

Annual values thenceforth over 
project life.
 

\a 


Devres Staff Estimates, August 
1985.
 

Source: 




To be conservative with respect to foreign exchange ($) earned, however, it
 

would be prudent to make a further set of assumptions. For smallholders, it was
 

assumed that:
 

70 percent of total by sea = $ 8,661,211
 

30 percent of total by air = 2,598,363
 

= $11,259,574
 

Further, wastage 33.3 percent 7,510,135
 

add E/R total (in $ x .50) 5,844,715
 

Total = $13,354,850
 

Using similar calculations for the nucleus estate, we arrive at $23.7 million
 

after wastage and, after adding in the E/R total (@ 0.50) the total is
 

$34.9 million. Actual dollar earnings are thus $31.2 million after wastage
 

($7.5 + $23.7 million) at full IDU development. That is a very reasonable
 

E31,200/ha (remembering that all costs past the farm gate must still be deducted
 

from that figure). If the project was doing all of its own marketing, and some
 

70 percent of that E31,200 was cost, it would still leave a healthy E9,369/ha as
 
"profit." A 3,000 ha base project (three IDUs) would of course gross three
 

times these amounts.
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Annex 1
 

The Lome Convention
 

Market opportunities for Swaziland in the EEC through the Lome Convention
 

The Lome Convention is a trade and aid agreement between the 10 member
states of the EEC and the 65 African, Caribbean and Pacific states comprising
the ACP group. The first Lome Convention agreement was signed in 1975 with a
five-year duration expiring in March of 1980. 
 Lome II was was signed in October
1979 and expired in March 1985. 
 Lome III was signed on 8th December 1984, and
will expire in March 1990.
 

The aid package for Lome III is US$7.2 million compared to US$4.3 million
for Lome II: an increase of 67% in current terms. 
 In real terms, however, the
increase is negligible. 

risen from 46 to 57. 

In the meantime the number of ACP member countries has
The financing vehicles for aid are the European
Development Fund (EDF) and the European Development Bank (EDB).
 

Swaziland, as a member state of the ACP Group, is a full beneficiary of
Lome III. 
 Moreover, the country derives additional benefits and is accorded
special treatment because of her "least developed and land locked AC? status".
The Lome Convention guarantees free access to 
the EEC for 99.5% of A.L2 exports.
The 0.5% are products covered by the Common Agricultural Policy (CAP).
 

Importance is attached to 
trade promotion for which financial and technical
assistance are made available.
 

Notwithstanding the free access granted to ACP members, 
one sector of the
EEC economy, agriculture is so heavily protected as to be virtually impenetrable
to all outside suppliers. 
The instrument of protection is the Commou
Agricultural Policy (CAP) under which 70% of agricultural products benefits from
a system which guarantees both market and price. 
 For the principal cereals,
sugar, dairy products, beef, veal and sheepmeat, an intervention price 'Ls
applied to acquire, store and resell products in the market. 
 In the case of
pork, certain fruits, vegetables and table wines, market support takes the form
of storage assistance, produce withdrawals, aid for distillation, etc.
 

About 25% of produce withdrawals, i.e. certain fruits, vegetables, flowers,
some wines, eggs and poultry, is subject to an external protection system.
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For certain products such as animal feeds, e.g. maize and soya, tropical
 
products, and out-of-season produce, Europe is reliant upon outside suppliers.
 
Imports are regulated by lowering the tariff rates and introducing quotas in
 
specific instances during certain times of the year. 
The system is especially
 
favourable to ACP countries.
 

Free to the CAP sector by ACP countries is on the basis of quota
 
established by the EEC and allocated to 
selected ACP countries where exports of
 
the specific products represent a significant component in their national
 
economy. Special provisions of importance to Swaziland cover pineapple, beef
 
and sugar.
 

The price advantage accruing to ACP states over non-EEC members is in
 
theory equivalent to the Common External Tariff (CET) applicable, subject to
 
certain adjustments according to product demand. 
The full list is not relevant
 
here. The following CET are of interest to Swaziland, however, and this
 
project; pineapple 20%, potatoes 10%, cabbage 17%, carrots and turnips 17%,
 
cucumbers 17% to 20%, peas 10%, lentils 7%, onions 20%, preserves 8%-15%
 
according to season; citrus: oranges 15-20%, grapefruits 12%; sugar 26%
 
(Swaziland has a tariff-free quota of 116,400 tons p.a.), avocado 8%; mango 6%;
 
strawberry 14%-16%; tropical fruit juice/pulp 19%-23%--these tree crop CET's are
 
especially attractive.
 

Seasonal variations in the CET may negate partially some of the apparent
 
preferential access countries. 
During the European winter season, for instance,
 
the external tariff on citrus is temporarily lowered. That is precisely the
 
time, however, that both Swaziland and the RSA ship their citrus to Europe.

Swaziland's competitive advantage for citrus exports to 
the EEC, with respect to
 
shipments from the RSA due to its ACP status, is by and large nullified by this
 
seasonal tariff reduction.
 

Rules of origin are laid down in Protocol No. 1 of the Lome Convention. In
 
principle rules of origin are the criteria used to determine whether goods are
 
indigenous to the exporting country, or are being trans-shiped by a third
 
country. Few problems exist in establishing the country of raw materials
 
origin. The main difficulties arise in the context of processed and semi
processed products. In these cases the qualification is that the imported
 
ingredients in the processed product must have the effect of classifying the
 
product under a tariff heading which is different than the heading of the
 
original ingredient. Additional stipulations are that the product must contain
 
a minimum local added value of 50% to 60%. This includes value-added by
 
ingredients or components imported from the EEC 
or from other ACP states. In
 
some cases part of the processing must take place in the country of origin.
 

The criteria are classified under two headings: List "A" and "B", and cover
 
488 items. List "A" refers to operations carried out on imported materials
 
which change the tariff heading, without conferring the status of "originating"
 
product. List "B" refers to operations which, when applied to imported
 
materials, do not change the tariff heading, but qualify the resulti.ng product
 
as "originating" product. The rules of origin and the related topI'c )f minimum
 
added value for processed products are sufficiently complicated to warrant a
 
case-by-case analysis of any process or product contemplated for export to the
 
EEC.
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STABEX is the system for guaranteeing the stabilization of export earnings
 
derived from ACP states' exports to the EEC. The system is applied only to
 
products on which their economies are highly dependent and which are affected by
 
fluctuations in price, quantity, or both. To qualify for STABEX the minimum
 
earnings of the schedules product must not be less than 7.5% of total export
 
earnings. By virtue of her classification as a Least developed, landlocked
 
country, Swaziland qualifies for two important additional benefits:
 

minimum earnings for any one product qualifying for STABEX are reduced
 
from 7.5% to 6.5% of total export earnings, and
 

export earnings may be derived from all sources, and may represent nil
 
exports to the EEC. For instance, Swaziland can qualify for STABEX on
 
exports confined to the RSA.
 

Article 147 of the Lome Convention lists 48 products covered by STABEX of
 
which the following are potentially important to Swaziland, generally, but not
 
necessarily of great relevance to the Komati project:
 

cotton, not carded or combed; cotton linters; wood sawn lengthwise;
 
cotton seeds; oil cake; beans; iron one; raw hides and skins; bovine
 
cattle leather; sheep and lamb-skin leather; goat kid skin leather.
 

Under the Sugar Protocol, the EEC undertakes to purchase, at guaranteed
 
prices, specific quantities of cane sugar, raw or white, which originate in the
 
ACP member states. The quantities referred to are as follows:
 

Barbados 49,300 m. tons
 
Fiji 163,600 m. tons
 
Guyana 157,700 m. tons
 
Jamaica 118,300 m. tons
 
Kenya 5,000 m. tons
 
Madagascar 10,000 m. tons
 
Malawi 20,000 m. tons
 
Mauritius 487,200 m. tons
 
Congo 10,000 m. tons
 
Swaziland 116,400 m. tons
 
Tanzania 1-100m. tons
 
Trinidad & Tobago 69,000 m. tons
 
Uganda 5,000 m. tons
 

Total: 1,300,000 m. tons
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Annex 2
 

Generalized System of Preferences (GSP)
 

The GSP is a system whereby industrialized countries grant special
treatment to 
imports from develcping countries, in the form of concessions,
reductions or duty free access 
for their products. The GSP is 
a non-reciprocal
 
scheme.
 

As far as Swaziland is concerned the GSP is replaced by the ACP/EEC Lome

Convention for the 10 member countries of the EEC. 
 Consequently, Swaziland
would benefit from the GSP preferences applied by USA, Japan, Norway,

Switze-land, Sweden, Canada, Austria and certain Comecon countries.
 

GSP benefits are not automatically conferred upon developing countries and
Swaziland ex-orters should make a point of checking whether goods destined for
the USA, Japan and Canada, for example, are 
eligible for special concessions.
 

Special conditions govern the quantity of goods that are granted access
under GSP. Annual tariff ceilings and quotas are imposed on the GSP schemes of
the USA and Japan. Definition of rules of c-Tigin vary according to the GSP
 
donor country.
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Annex 3
 

The Southern African Customs Union (SACL)
 

A. Background
 

The Southern African Customs Union Agreement comprises four states: The
 

Republic of South Africa, the Republic of Botswana, the Kingdom of Lesotho and
 

The Customs Union has been in operation since 1910;
the Kingdom of Swaziland. 


but the current agreement was renegotiated in 1969 and modified in 1976. The
 

main positions can be summarized and highlighted as follows:
 

Article 2. Free movement within area.
 

There are no quantitive restrictions or duties on the free movement of
 

goods within the Customs Union.
 

Article 5. Changes in Tariffs and Duties.
 

The Republic of South Africa will consult with the BLS states before
 

This will not apply to
changing the structure of tariffs and duties. 


changes which the Republic may effect for fiscal purposes or as interim
 

measures to assist local industry.
 

Article 6. Infant industries.
 

An infant industry is defined as one which has not existed for more than
 

In order to protect a new or infant industry, BLS states may
eight years. 

impose additional duties and quantitative restrictions on goods imported by
 

individual members subject to prior consultation with other members. The
 

protection period shall not exceed eight years.
 

Article 15 and 16. Transport.
 

There will be no discrimination in transport rates throughout the area of
 

there will be freedom of transit for all goods within
the customs union; 

the area.
 

B. The SACU Common Revenue Pool
 

All customs, excise and sales taxes collected within the Customs Union are
 

paid into a common Revenue Pool administered by South Africa. Out of this pool
 

a distribution is made among the member states according to a special formula.
 

Payments into the Pool are made quarterly, xnd distributions from che Pool are
 

made annually to BLS. Total distributiuns to the BLS states are proportional to
 

each s.ates' imports and are based on 142% of total collections in the Pool as
 

compensation for the disadvantages of belonging to a customs union with a more
 

These disadvantages include the "price
developed partner, i.e. with the RSA. 


raising effect" of protective tariffs, the "polarisation of development effect"
 

and the "loss of fiscal discretion".
 

III-69
 



The objective of the revenue sharing formula is to relate BLS revenue to
 
imports of goods into each BLS state and to the trade in taxable products within
 
its borders. The assumption is made that, 
if BLS where not SACU members, they

would have imposed duties on their own imports and on the trade in taxable
 
products. A hypothetical tax rate is therefore applied to the total value of
 
BLS imports and to the trade in taxable products, in order to compensate for
 
revenues lost through membership of the Customs Union.
 

C. 	 The impact of the South African Customs Union on industrialization and
 
export development in BLS
 

The potential impact of SACU on industrialization and market development,
 
largely will depend upon BLS states' assessment of the benefits of continued
 
membership versus the alternative of leaving the Customs Union. 
MEiber states
 
are free to opt out at will. Any one member state could presumably do this if
 
it considered that membership had already prevented, or could inhibit, the
 
growth of its industry and crade. The various elements of gain and loss which
 
could accrue to a member state on secession from the Customs Union naturally

have been discussed in some detail in recent times. 
Results of these
 
discussions suggest that BLS states would gain modestly from secession under
 
optimistic assumptions but might lose substantially under pessimistic
 
assumptions.\1
 

The impression gained by the Devres mission during the 
course of its
 
(admittedly cursory) investigations is that the government of the RSA is eager

to assist the BLS states oy all positive and visible means, not least in order
 
to emphasize to other African states the benefits to be gained from closer
 
economic ties with the Republic.
 

With respect to SACU's importance for Swaziland, the following factors
 
appear to be relevant:
 

1. 	 It is improbable that the RSA would risk alienating those countries who are
 
considered friendly, by taking retaliatory action designed to cripple the
 
landlocked economies of extremely poor countries, should BLS opt out.
 

2. 	 Secession from the SACU might deny Swaziland the opportunity to establish
 
industries whnse viability would depend upon unimpeded access 
to the RSA
 
market in the first instance. Many such industries are already faltering
 
in the current recession.
 

3. 	 The costs and benefits of secession would take some time to materialize.
 
As a result, short-term sacrifices would be incurred, without any real
 
guarantee of long-term benefits.
 

4. 
 There are no records of complaints since 1969 of South Africa hindering the
 
establishment of industry designed primarily to serve 
BLS domestic markets.
 
For example, the maize and wheat mills in Lesotho, as well as 
that
 

\1 	 See, for example, Jonathon Popper, "The South African Customs Union Revenue
 
Sharing Formula," undated mimeograph; and Paul Mosley, "The South African
 
Customs Union: A Reappraisal," World Development, Vol. 6, 1978.
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country's egg and potato production in times of domestic oversupply,
 
receive assistance in the form of import prohibitions for competing
 
products. Thus Lesotho can assert its economic sovereignty in spite of
 
SACU.
 

5. 	 Attention should be given to developing industries w.,.h potential market
 
opportunities outside the RSA taking advantage of preferential access 
to
 
EEC markets under the Lome Convention, and to Middle Eastern markets and to
 
other African markets, with particular reference to the proposed African
 
Preferential Trade Area.
 

D. 	 Marketing Swaziland and Komati Project Products
 

Full advantage should be taken oi the technical facilities and marketing

expertise offered by the RSA in those areas 
of duplicated resources. Specific
 
commodities in which the RSA has advanced technology and marketing experience
 
include citrus, sugar, vocl, tobacco and coal. 
For these the RSA already has
 
established worldwide export markets. 
Where the RSA has statutory boards, e.g.

the Citrus Board, Deciduous Fruit Board or Tobacco Board, the advantages of
 
using these boards outweigh the disadvantages for the BLS states. The latter's
 
domestic production i3 
too small to justify setting up a local marketing
 
organization. SACU and cooperation with the RSA let the BLS 
states partake of
 
the benefits accruing from the RSA's strong negotiating position in regard to
 
many matters of international trade, such as shipping, insurance, payments,
 
freight rates, etc.
 

The disadvantage lies sometimes in the loss of national branch or label
 
identity, which makes it impossible for the BLS states to profit from
 
preferential or politically motivated access to 
the EEC or to most markets in
 
Arab countries. Conversely, where label identity exists, such as 
citrus from
 
Swaziland, preferential or politically motivated access to certain markets may

be used to boost similar products from the RSA. A symbiotic relationship is
 
thus clearly extant.
 

E. 	 The South African Customs Union Common Revenue Pool
 

Based on the Customs Union Agreement No. R 3914, published in the Republft
 
of South Africa's Government Gazette No. 2584 of 12 December 1969, the BLS
 
states' share of customs revenue came to be calculated according to the formula:
 

(i + 	 p) 
=
R ---------(C+E+S) (1.42)
 

(I + P)
 

Where R = Revenue received by BLS state 
I Total value of imports into SACU 
i = Total value of imports into BLS state 
P Total value of dutiable goods produced and 

consumed in SACU 
p = Total value of dutiable goods produced and 

consumed in BLS state 
C+E+S= Total collection of customs, excise and 

sales duties within the Customs Union. 
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In May 1976 it was formally agreed that the coefficient of 1.42 in the
 
formula would be increased to 1.43, and that revenue "R"would not be allowed to
 
exceed 23% or fall below 17% of the BLS states' indirect tax base (i+p).
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Annex 4
 

Proposal for a UN/EEC Standard for Mangoes
 

This draft standard was sent to the Working Party on Standardization of
 
Perishable Produce by the secretariat of the OECD for the International
 
Standardization of Fruit and Vegetables. The original draft was prepared by the
 
International Trade Centre (UNCTAD/GATT) and was revised and finally adopted at
 
the thirty-first session of the Plenary Meeting of the Scheme (OECD), held in
 
Paris from 11 to 13 December, 1984.
 

111-73
 



DRAFT STANDARD
 

concerning the marketing and commercial quality control of
 

MANGOES
 

moving in trade between and to European countries
 

I. 	 DEFINIL.ON OF PRODUCE
 

This standard applies to mangoes' fruit of varieties (cultivars) from
Manguifera indica to be supplied fresh to consumers, mangoes for industrial
 
processing being excluded.
 

The 	name of accepted varieties are fixed by a national list.
 

II. 	 PROVISIONS CONCERNING QUALITY
 

The purpose of the standard is to define quality requirements for mangoes

at the dispatching stage, after preparation and packaging.
 

A. 	 Minimum requirements
 

In all classes, subject to the special provisions of each class and
 
the tolerances allowed, the mangoes must be:
 

-- intact 

-- firm 

-- fresh in appearance 

-- sound; produce affected by rotting or deterioration such as to make it 
unfit for consumption is excluded 

-- clean, practically free of any visible foreign matter 

-- free of marked bruising 

-- free from damage caused by insects and/or other parasites 

-- free of damages caused by low temperature 

-- free of abnormal external moisture 

-- free of foreign smell and/or taste 
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-- 

Mangoes must have been carefully picked at the stage of cowplete ripeness
 
and in a state of maturity which enables them:
 

to ensure a continuation of the ripening process until they reach the
 
appropriate degree of ripeness corresponding to the varietal
 
characteristics;
 

-- to withstand transport and handling, and 

to arrive in satisfactory commercial condition at the place of
 
destination.
 

In relation to the evolution of maturing, the color may vary according to
 
variety.
 

B. Classification
 

Mangoes are classified into two classes defined below:
 

1. "Extra" class
 

Mangoes in this class must be of superior quality. Shape and coloring
 
must be characteristic of the variety.
 

They must be free from defects, with the exception of very slight
 
superficial defects provided that these do not affect the general appearance of
 
the fruit, the quality, the keeping quality or the presentation in the package.
 

2. Class 1
 

Mangoes in this class must be of good quality. They must be of shape
 
and color characteristic of the variety. However, the following slight defects
 
may be allowed provided that these do not affect the general appearance of the
 
produce, the quality, the keeping quality or their presentation in the package:
 

-- slight defect of shape; 

slight defects of skin due to rubbing, healed punctures or sunburn,
 
with the reservation that they do not exceed a total of 10 cm2 for
 
surface defects and 10 cm for defects in length.
 

111-75
 



III. 	 PROVISION CONCERNING SIZING
 

Sizing is determined by the weight of the fruit. 
Mangoes are sized
 
according to the following scale:
 

Weight scale in grams 
 Code 	size
 

2 00 g. to 250 g A
 
250 g. excluded to 300 g. 
 B
 
300 g. 350 g. C 
350 g. " 400 g. D 
400 g. " 450 g. E 
450 g. " 500 g. G 
500 g. 550 g. H 
550 g. 600 g. J 
600 g. 650 g. K 

The 	minimum weight of fruits must not be less than 200 g.
 

IV. 	 PROVISION CONCERNING TOLERANCES
 

Tolerances in respect of quality and size shall be allowed in each package

for produce not satisfying the requirements for the class indicated.
 

A. 	 Quality tolerance
 

"Extra class": 
5 per 	cent by number or weight of mangoes not

satisfying the requirements of the class but meeting those of Class 1 or,

exceptionally coming wiz:hin the tolerances of that class.
 

Class 	1: 
 10 per cent by number or weight of mangoes satisfying neither the

requirements of the Class nor the minimum requirements, with the exception of

fruit 	affected by rotting marked bruising of any other deterioration rendering
 
it unfit for consumption.
 

B. 	 Sizing tolerances
 

For all classes: 10 per cent by number or weight of mangoes satisfying

the size immediately below or above the size concerned with a minimum of 180 gr.

for mangoes classified in the smallest size (200/250 gr.).
 

V. 
 PROVISION CONCEUNING PRESENTATION
 

A. 	 Uniform. -y
 

The contents of each package must be uniform and contain only mangoes
 
of the same origin, variety, class and size, subject to the tolerances admitted.
 

B. 	 Packing
 

Mangoes must be packed in a single layer in such a way as 
to protect
 
the produce properly.
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The material used inside the package must be new, clean and of a quality
 
such as to avoid causing any external or internal damage to the fruit. The use
 
of materials, particularly paper or labels bearing trade specifications, is
 
allowed provided that the printing or labelling has been with non-toxic ink or
 
glue.
 

Packaging 	must be free from all foreign matter.
 

VI. MARKING
 

Each package must bear the following particulars, in letters grouped on the
 
same side, legibly, indelibly marked, and vLsible from the outside.
 

A. Identification
 

Packer and/or Name and address of official despatcher issued or
 
accepted trade mark.
 

B. 	 Nature of the produce
 

"Mangoes", if the contents are not visible from the outside;
 

name of variety.
 

C. Origin of the produce
 

Country of origin and, optionally, district where grown or national,
 
regional or local place name.
 

D. Commercial specifications
 

-- class; 

size expressed according to the coding set out in Section III 
(provisions concerning sizing); 

-- number of fruits. 

E. Official control mark(optical)
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Annex 5
 

Mango: Export Varieties Recommended for Komati River Basin Project Area
 

i) Zill
 

-- Harvest 
-- Weight/Size 
-- Brix 
-- Color 
-- In-mouth 
-- Shelf Life 
-- Rating 

ii) Irwin
 

-- Harvest 
-- Weight/Size 
-- Brix 
-- Color 
-- In-mouth 
-- Shelf Life 
-- Rating 

iii) Tommy Atkins
 

-- Harvest 
-- Weight/Size 
-- Brix 
-- Color 
-- In-mouth 

-- Shelf Life 
-- Rating 

iv. Kent. (Mexico)
 

-- Harvest 
-- Weight/Size 
-- Brix 
-- Color 

-- In-mouth 

-- Shelf Life 
-- Rating 

Early season crop
 
300-500 grams
 
High
 
Crimson blush (50%) with yellow
 
Flesh juicy; Low fiber
 
Two weeks plus
 
Recommended
 

Early season crop. As for (i)
 
350-500 grams
 
High
 
Ruby red (50%) with yellow
 
BaLanced slightly acidic
 
Two weeks plus
 
Recommended
 

Mid-season
 
280-410 grams. Smaller than (i), (iv) and (v)
 
Medium; Low
 
All over crimson (70%) with greenish yellow

Flesh less juicy than (i); Low fiber; Good flavor;
 
Seed small
 
Two weeks
 
Recommended
 

Middle/Late season crop
 
420-620 grams. Size as (i)
 
High
 
Green (70%) with red, finally turning yellow and
 
red
 
Flesh juicy. Fiberless, subacid, soft, very good

flavor, small seed, with more flesh, can be easily

removed for serving as popular dessert with ice
cream filling.
 
Three weeks
 
Highly recommended
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v Keitt. (Mexico) 

--

--

--

Harvest 
Weight/size 
Brix 

Late season crop 
300-410 grams. Small 
Medium 

--

--

--

--

Color 
In-mouth 
Shelf Life 
Rating 

Yellow with pink blush 
Flesh firm. Fiberless, good flavor, seed small 
Seven days 
Recommended to extend season after Kent (iv) crop. 
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Annex 6
 

Japan - Factors Affecting Imports of Fresh Fruits and Vegetables
 

(Extracts from "Access to Japan's Import Market" JETHRO 1980.)
 

Due to the Japanese Plant Protection Law, there are at present a number of
 
import-restricted fruits. 
 If those countries producing and exporting tropical

fruit want such restrictions to be lifted, it will be necessary for their
 
governments to heighten their standards of export inspections, as well as to
 
actively improve their shipping environment.
 

Exporters are required to adjust related standards and regulations and keep

quality standards, as well as 
to adhere rigidly to the shipment times prescribed

in their contracts with importers. This requirement is particularly important

for developing countries. It is also advisable for exporting countries to
 
encourage their exports by regarding tropical fruit as a precious export item.
 

Through awkward consultation with Japanese importers, it is essential for
 
exporters to understand that what is wanted in the domestic market is not
 
necessarily what the Japanese want.
 

Quality tropical fruit as a gift item should be 
in greatest demand during

the mid-year (June-August) and year end/new-year (December-January) seasons
 
(customary exchange of gifts centers around these seasons in Japan).
 

It must be remembered that too strong a smell or taste will not gain

general acceptance among the Japanese customers.
 

It is necessary for developing countries to endeavor to study more actively

and willingly in order to better cope and compete with those advanced nations
 
with adequately prepared export systems.
 

Exporters are requested to further improve packaging and design techniques
 
so that their merchandise may increase in added value and that damages may
 
decrease during conveyance.
 

Exporters are also advised to thoroughly study and always be prepared to
 
cope with the related laws, regulations, and standards of Japan.
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Annex 7
 

Packaging of Avocados, Mangoes and Papaya for Air Transport
 

A. General
 

In the case of avocados, mangoes, papaya and fruit and vegetables in
 
general, reference should be made to OECD document 85, published in 1967 and
 
entitled Recommendations on the international standardization of packaging for
 
fruit and vegetables. The document gives detailed recommendations for various
 
types of packaging materials and package design from the standpoint of
 
dimensions, quality and mechanical strength.
 

Since the document was drafted with rail or sea transport in view, in which
 
palletization is increasingly used, some adaptation is needed, the concern here
 
being with air transport. To begin with, a number of the recommended types of
 
packaging have to be discarded either because of their form (e.g. packaging
 
without a lid) or construction (e.g. wooden crates, which are too bulky and
 
heavy).
 

In addition to the types of packaging required for air transport (i.e.
 
strong and light), the main point to be noted in the OECD document is the range
 
of dimensions recommended in Europe. Their use is often required, if not by
 
regulations, then at least by importers. The choice of dimensions suitable for
 
palletization is strongly recommended in view of the terminal rail or road
 
journey between the airport of destination and the place of sale.
 

B. 	 Form of Packaging
 

The following types of fiberboard box could be used:
 

(a) 	Telescopic box with flaps, No. 0320 in the FEFCO code (the photographs
 
on pages 62 and 64 of the OECD document should also be consulted);
 
Obtainable from the Organization for Economic Co-operation and
 
Development, 2 rue Andre Pascal, Paris 16e, France.
 

(b) 	Telescopic box No. 0301 in the FEFCO code;
 

(c) 	Telescoping box consisting of case No. 0422 for the bottom (or for the
 
lid) and of case No. 0423 For the lid (or for the bottom) (see
 
photograph on page 45 of the OECD documunt referred to above);
 

(d) 	Box with flaps, No. 02012 in the FEFCO code (see photograph on page 48
 
of the OECD document).
 

The last-mentioned box could be used only for products which are not
 
fragile or for short-distance shipments.
 

The telescopic box with flaps should be used either for not very fragile
 
fruit which is packed loose or preferably, for fruit which is placed in cell
trays (of moulded cellulose, for example) similar to the one shown in the
 
photograph on page 62 of the OECD document.
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Whatever the constituent material (e.g. moulded cellulose, paper,

plastics), the cell-trays should be adapted to the size of the fruit and should
 
not cause irritation or damage.
 

Telescopic boxes (b) and (c) with internal heights of not more than 6
 
inches (15 cm) should be used for fruits which are 
fragile or need to be well

displayed, either in a single layer with or without a cell-tray or 
in not more
 
than two layers with a cell-tray.
 

C. Quality of the Material
 

Telescopic boxes (a), 
(b) and (c) referred to in the previous section
 
should be in double-face corrugated fiberboard. 
In the case of fruits and
 
vegetables, it would be preferable 
to determine the mechanical resistance of
 
packagings according to the principles set out on pages 91 
et seq. of OECD
 
document 85 instead of specifying the quality of the papers to be used for the

manufacture of the corrugated fiberboard or the properties of the corrugated
 
fiberboard itself.
 

Day-to-day experience shows that "good" packaging cannot be obtained with
 
mediocre materials but "bad" packaging can, unfortunately, be obtained with good

quality materials. 
 If the conditions under which the board is manufactured are
 
unsatisfactory, the results will be disappointing whatever the raw materials
 
used.
 

Satisfactory results will be obtained by using all-kraft liners of at least

220 g/m weight for boxes of double-face corrugated fiberboard. Liners, also of
 
kraft, for boxes of double-face corrugated fiberboard should each have a minimum
 
weight of 200 g/m.
 

4. Ventilation
 

In order to allow gaseous exchanges with the atmosphere, packages should be

provided with perforations in an opening, as described below.
 

The ends of the package, i.e. the small vertical sides, should each have a
 
lengthwise perforation of about 3 inches by I inch, rounded at the ends and
 
situated in the center of the top third of the panel. 
 These two orifices would
 
serve the double function of ensuring ventilation and providing a hold to
 
facilitate handling. 
In the case of telescopic packaging, it is obvious that
 
the perforacions in the bottom and the lid must coincide. 
This type of
 
perforation is illustrated on pages 2 and 3 of 
tne FEFCO code.
 

The faces of the package, i.e. the two large vertical sides, should be
 
provided either with two perforations in a line or with four perforations in a
 
square, each approximately 1/2 inch in di.ameter.
 

The top outer flaps of boxes wich flaps need not meet but could be spaced

about 1/2 inch apart to provide for ventilation from above without allowing the
 
contents to escape.
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E. Closure
 

Boxes (b) and (c) referred to above do not usually need a closure if lids
 
and bottoms it sufficiently closely. It is recommended, however, that strips

of adhesive tape should be affixed to the bottom lid joint. 
 If these are
 
printed with the exporter's trade mark, they can, in addition to sealing the
 
package, provide evidence that it has not been opened during transport.
 

The same remarks apply to boxes (a), but they, like boxes (d), must have a
 
closure for the flaps. The u~E 
 of gummed paper tape is not recommended in order
 
to avoid blocking the air vents. 
 The flaps should preferably be closed by

stapling, as shown on page 5 of the FEFCO code.
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Annex 8
 

Japan -
The Launch of Hawaiian Papaya--1969
 

Hawaiian papaya (Solo variety) was 
first imported into Japan in 1969, after
an inspector had been sent to Hawaii from the Ministry of Agriculture, Forestry
and Fisheries. 
 The Hawaii Administrative Committee, consisting of major
Hawaiian growers and exporters who had previously shipped most of their papaya
to the American mainland, and University research groups (primarily from the
University of Hawaii), was formed for the purpose of working with various
Japanese related organizations to promote exports to Japan. 
Long-time efforts
in research and preparations have been expended to this end. 
 In particular, the
improvement of species with slight fragrance, good taste and good shape-that is,
those species most suited to what we may call the Japanese taste-has been
 
actively encouraged.
 

Meanwhile, the Japan Air Lines has been extending its aid to the Hawaii
Administrative Committee. 
The American government has also been actively
involved in working for the promotion of exports to Japan.
 

When the papaya was first introduced into the Japanese market, Japan Air
Lines participated in a campaign based upon the use of television spots,
posters, etc, they promoted Hawaiian tourism, souvenirs and specialty products,
in order to formulate and establish .pa a product image for the papnya on the
Japanese market. 
 In this way, direct public relations' efforts directed towards

the consumer were extended.
 

At the same time, cooperation in the area of distribution routes has made
possible the research and preparation of long-term sales channels and studies on
fair pricing; efforts have been made to establish low profit margins and to set
prices at a level the average consumer can comfortably afford to pay. 
In order
to help the consumer in this area, a great deal of research and attention has
gone into packaging designed to prevent injury to the outward appearance of the
fruit, while such aspects as package design and instruction labels have also
been approached with much thought and ingenuity.
 

Conducted along with these sales-boosting image campaigns, Hawaiian dancing
shows and papaya campaigns were held three times every year at major department
stores and supermarkets across the nation. 
Efforts were made to spread
information about the product, such as how to best prepare it to yield tasty
results. Furthermore, preparation and cooking methods have been exhaustively
and carefully taught to those in charge of cuisine at famous restaurants and
hotels all over Japan, with every endeavor being made towards the spread of
 
accurate product information.
 

The above series of constructive sales promotion efforts has made it
possible to achieve a steady yearly increase in consumption of about 20%, rising

to 3,267 tonnes in 1981.
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(b) eight members appointed by the Minister as follows:
 

(W) 	one person who shall represent the Ministry of Commerce,
 
Industry, Mines and Tourism;
 

(ii) 
one person who shall represent the Central Cooperative
 
Union;
 

(iii) 
one person who shall represent retailers of fruits and
 
vegetables;
 

(iv) 	three persons who shall represent farmers; and
 

(v) 	two persons with such qualifications and who shall represent
 
such organizationc as 
the Ministry may determine.
 

(c) 	a public officer designated by the Minister to be the Executive
 
Officer and secretary of the Board who shall not have the right
 
to vote.
 

(2) 
member of the Board who is not a public officer shall hold office for
 
such period not exceeding three years and on such other terms and
 
conditions as the Minister may determine and shall be eligible for
 
reappointment.
 

Functions of the Board
 

5. 
 In exercise of its powers under section 6 and subject to any directions of
 
a general nature which may be given to it by the Minister under section 7,
 
the Board may-

(a) 	register wholesale distributors, importers and exporters of scheduled
 
products;
 

(b) 
facilitate in such manner as it may consider appropriate, the
 
production, processing, storage, transportation, distribution and sale
 
of scheduled products;
 

(c) 
where required to do so, advise the Government in all matters related
 
to the availability of and demand for scheduled products;
 

(d) 	perform such other functions as may from time to 
time be determined by
 
the Minister.
 

Powers of the Board
 

6. 	 In the exercise of its function under section 5, the Board may-

(a) require any person wishing to or engaged in importing and exporting

scheduled products to register with and obtain a permit from the
 
Board;
 

(b) 	nominate and empower any person or body to import or export scheduled
 
products;
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(c) 	determine the quantity, quality, grade or class of scheduled products

that shall be subject to control and designate the place and manner of
 
distribution of scheduled products;
 

(d) 	require from any person information relating to the source, type,

grade, quantity and price of scheduled products;
 

(e) 	prescribe and collect permit fees and impose such levy as may be
 
appropriate on the value of scheduled products.
 

Power of the Minister
 

7. 
 The 	Minister may give directions of a general nature to the Board relating
 
to the performance of its duties and the Board shall comply therewith.
 

Appeal to the Minister
 

8. 	 A person aggrieved by any decision of the Board not to grant a permit to
 
import or export scheduled products may, within thirty days of his betIng

informed of such decision, appeal to the Minister in writing whose decision
 
thereon shall be final.
 

Procedure of the Board
 

9. (1) The proceedings of the Board and other matters relating thereto shall 
be governed by the provisions set out in the Schedule hereto. 

(2) The Minister may, by Notice in the Gazette, amend the Schedule. 

Funds and assets of the Board
 

10. 	 The funds and assets of the Board shall consist of-

(a) 
all moneys or property that may from time to time be donated, lent or

granted to the Board;
 

(b) 	all property and investments required by or vested in the Board and
 

all money earned arising therefrom;
 

(c) 	all moneys raised or borrowed by the Board;
 

(d) 	all other moneys or property that may in any manner become payable to
 
or vested in the Board in respect of any matter incidental to its
 
powers and functions.
 

Borrowing powers of the Board
 

11. 
 The 	Board may, with the approval of the Minister, borrow such sums as 
it
 
may require for meeting its obligations or exercising or performing its
 
functions.
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Financial year
 

12. The Financial year of the Board shall run from the 1st January, 
to the 31st
 
December in one year:
 

Provided that the first financial year may be shorter or longer than twelve
 
months if 
the Board so determines.
 

Accounts and audit
 

13. (1) The Board shall cause to be kept books of account in proper form as 
well as all necessary records in connection therewith. 

(2) The accounts oE the Board shall be subject to an annual audit by an 
auditor appointed by it and approved by the Minister. 

(3) The Board shall within six months after the end of each financial 
year-

(a) report to the Minister in such form as the Minister may direct on 
the performance oE its functions; 

(b) deliver to the Minister a copy of its accounts audited in 
accordance with subsection (2). 

(4) The Minister shall lay before Parliament c,)piss of all audited 
accounts as soon as practicable after he has received them. 

Offenses and penalties
 

14. 
 A person who fails to comply with instructions issued under section 6(a)

and (d) or who fails 
to pay a fee or levy imposed under section 6(c), shall
be guilty of an offense and liable on conviction to a fine not exceeding

five hundred Emalangeni or imprisonment for three months.
 

Regulations
 

15. 
 The Minister may make Regulations prescribing scheduled products and
 
generally giving effort to the provisions of this Act.
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SCHEDULE (Section 9)
 

RULES OF PROCEDURE OF THE BOARD
 

1. The Board shall meet at least once every three months.
 

2. 
 The Chairman of the Board shall convene and preside at all meetings of the
 
Board.
 

3. 
 In the absence of the Chairman, but subject to the quorum, the Board shall
 
appoint an Acting Chairman from among the members present 
to preside at a
 
meeting of the Board.
 

4. The quorum for a meeting of the Board shall be five members.
 

5. All decisions of the Board shall be made by 
a majority of the votes of the

members present and in the event of an equality of votes, the Chairman or
 
Acting Chairman as the case may be, 
shall have a casting vote in addition
 
to his deliberate vote.
 

6. 
 Subject to the Act and this Schedule, the Board may regulate its own
 
proceedings.
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