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1. Introduction: why an interest on irrigation serv ices costs

Until recently, surface irrigation in developing wtdries has been a classic donor- or
government-driven public works and rent-seeking ragen (Briscoe, 1999: 461) that
systematically implied central public or parastatelnagement of operations. In subsistence
irrigation agriculture, subsidization by Governmeésntusually justified by adjustments for
societal objectivégRogers et al., 1998: 12), e.g. food securityeghyes, multiplier effects
of irrigation agriculture, positive impact on rurdévelopment, income redistribution, and
social benefits (Sampath, 1992: 968-969; Brisc8891480; Jamin et al., 2005: 66). Besides
food self-sufficiency, achieving net profit overetthong term is the motivating factor that
sustains irrigated agriculture. Economically acabfa irrigation systems provide lifestyle and
social options for farmers and also contributeh® wider economy and community. Molden
(2007: 60) reports that many studies indicate aiplidr effect of investment in irrigation in
the range of 2.4 to 4, benefiting the whole economy

In spite of these alleged benefits, both domestetiaternational financial resources aimed at
irrigation development are becoming increasinglyfiadilt to obtain, due to Ilimited
availability and competing needs. Therefore, insirggattention is being paid not only to the
generation of financial resources to meet the djmgrand maintenance expenses of existing
projects, but also to the recovery of capital inedsn the past to fund new projects or to
rehabilitate old ones (Sampath, 1992). In many gdadrrigation under public-sector
management has long been characterized by poomnitath financial, and economic
performance, and overall suboptimal use of irrmatiacilities (Sampath, 1992: 997-998). As
a consequence, the degree of capital, operati@hpaintenance cost recovery in developing
countries remains far below financial autonomy $Boe, 1999: 477).

Worldwide, irrigation schemes are now faced withetdgralization and privatization policies,
aiming at increased local participation, and atwhg the Governments from the burden of
financial and technical support (IWMI, 2003). Dugithe past three decades, a large number
of formerly State-owned and public sector managdesies have been transferred to users
(through the so-called Irrigation Management TransfMT), who are now expected to bear



at least the expenses incurred by operation andtemgnce (Vermillion, 1997). In 2000, The
Hague’'s World Water Vision clearly recommended thditcost pricing be promoted and
implemented (Cosgrove and Rijberman, 2000). Brigd®99: 478-479) reckoned that full
cost pricing proves feasible in developed enviromisi€e.g. in Australia). However, while
acknowledging thatthe recovery of full cost should be the goal fdrvedter uses..’, the
International Commission on Irrigation and Draing§@lD) alternatively recommended that
[to achieve sustainabilityjt need not necessarily be charged to the uséfsirdieu, 2005:
252).

Molden (2007: 34) states that irrigation water joggcis inefficient as a demand management
tool, and fisks aggravating water deprivation and povértpe Fraiture and Perry (2002)
have documented and explained why agricultural wd@mand is inelastic at low price
ranges. Yet, pricing might have different, essénbéjectives altogether: to recover some
costs related to water delivery service (Perry,1208nd possibly to act as an incentive for
farmers to intensify and augment land and waterdyctvity. Although irrigators’
willingness to pay for water remains generally we#low operation and maintenance costs
(Backeberg, 2006: 6), it should not be overlookedeflects the mere fact that irrigators do
value water, and acknowledge its role as a produdtctor.

All in all, if irrigation agriculture is considered major contributor to achieving United
Nations’ Development Millenium Goals (MDGs) towardkbal sustainable development,
there are still many pending questions with redardts inner sustainability, especially in
financial terms.

South Africa’s irrigation sector makes no exceptionthe global situation, and typically
illustrates the changes in irrigation policy andnagement. During the apartheid era, South
Africa embarked on the development of irrigatiohesoes through public investment. These
government-initiated then —managed smallholdegation schemes have performed very
poorly (Bembridge, 2000; Backeberg, 2003: 151).sehechemes were neither financially
viable nor self-sustained since capital or opematosts were never covered by operation
outputs and profit. Instead, under-pricing and goneent subsidization of water
infrastructure and services, and management by{adahagencies generated dependency and
ignorance, since farmers were often reduced totiumag as workers on their own land
(IWMI, 2003), ignoring the cost of infrastructuréne actual value of water as an input to
production, and all stakeholders being unawarésaspportunity cost (Briscoe, 1997: 154).

Smallholder irrigation schemes (SIS) were mostiyitkduring the 1950s and 1960s, as a
measure to achieve food security and economic proguction in the semi-arid areas of the
homelands (Bantustans). Such schemes cover aa@alof about 50 000 ha (Denison and
Manona, 2006b: 11), while the total irrigation areaSouth Africa is about 1.3 million ha
(Backeberg, 2003: 150). About 180 of these schearesocated in the Limpopo Province of
South Africa (Denison and Manona, 2006b: 11). They features include a gravity-based
supply system, a limited average farm size (abotd 2 ha per beneficiary), and a marked
subsistence orientation (maize being the major)c{®prret, 2002: 287-289) (see case study
scheme in Box 1).

Nowadays, subsistence farming prevails in thesersel, with low productivity and virtually
no commercialisation, as a results of decades ofralemanagement, lack of initiative or
decision-making by the beneficiaries, lack of inperedit and produce markets, low land
productivity, infrastructure degradation, massivalenout-migration, unsuccessful financial
management, and weakened land-related instituti@embridge, 2000; Perret, 2002;
Backeberg, 2003).



An overall decentralization process of water reseunanagement is being implemented, and
more specifically, IMT is underway (Perret, 2003cReberg, 2003). Such process supposes
that, following revitalization (in the form of irdstructure rehabilitation, technical and
managerial training, institutional and organizasibfacilitation), farmers are soon in charge
of their schemes, in institutional and financiaints. Each scheme is to be managed by a
water users’ association (WUA), which will take oip@ of both water management, and cost
recovery for water services. In other words, the AVWill supposedly achieve financial
sustainability by selling water and water servitewilling-to-pay farmers (Perret, 2002: 291-
292).

At macro-level, water scarcity is a critical issmethe country. Multiple users increasingly
demand more water (e.g. for domestic, industriainimy, power generation purposes).
Agriculture as a whole extracts about 60% of theouece while it directly contributes only
about 4% of GDP (about 12% when including food dide processing) (Ortmann &
Machethe, 2003). Smallholder irrigation farming sisaly 4% of all irrigation water (Perret,
2002).

The National Water Act of 1998 (NWA) establishestrategy that includes water use charges
specific to end-user sectors (Backeberg, 2006Réyarding irrigated agriculture, there are
charges (1) for funding water resource managemadt (2) for funding water resource
development and the use of waterworks. The lattarges are meant to recover the cost of
these schemes, and include depreciation and thepetation and maintenance (O&M) costs.
Exception is made for subsistence and emergingdia;nior whom O&M charges will be
subsidized on a reducing scale over five years,revfadter depreciation charges will be
phased in. In practice, the 5-year moratorium bag kexpired, and smallholder irrigators are
still hardly charged whatsoever (Perret, 2002: 2B@nison and Manona, 2006a: 48;
Backeberg, 2006). Two facts may explain this. Adsent, only a few WUAs are established
and operational in smallholder irrigation systenBadkeberg, 2006: 4). Also, most
smallholder irrigation schemes are inadequatelyipged and designed to measure water
flows and actual consumptions. When they existe(yar water charges are based on land
(cropped area) (Perret, 2002).

In spite of decentralization and privatization ms®es looming, public authorities are still
committed to provide these schemes with a fresth s&dore management transfer and State
withdrawal, in the form of revitalization and relightion programmes. The Government has
been, and still is investing substantial amountguiflic money in smallholder irrigation, with
very low return, and at no real cost for privatergs Denison and Manona (2006a: 48) report
that the Limpopo provincial Department of Agriculiplans to spend R1.08 billion between
2006 and 2010 in rehabilitation of smallholder soks. In the Eastern Cape, R100 million
have been allocated in 2006 for the same purp&es investment represents a subsidy to
smallholder farming, mostly related to social eguibod security, and rural development
concerns, whereas the nation’s overall liberaldrercludes giving up subsidies to agriculture
(Ortmann and Machethe, 2003).

In view of the gap between intended policies, etqteans, and the field reality, this paper
investigates the financial costs of irrigation segg and the capability of farmers to cover
costs, on a case study basis in South Africa.



3. Concepts and methods

Different costs incurred by irrigation

A comprehensive definition of costs is given by Bauet al. (2001): costs represent the value
forgone in producing a good or service. Briscoé9{)9then Rogers et al. (1998) outlined the
theoretical underpinnings of the idea of 'water aas economic good’, and suggested a
conceptual framework for both direct costs (supphancial costs) and indirect costs
(opportunity costs, costs of externalities).

Public irrigation usually covers only internal opgon and maintenance costs, at best, while
capital costs and opportunity costs are ignoraiyared agriculture may generate negative
externalities such as soil salinization, non-posdurce pollution with fertilizers and
pesticides, losses of aquatic habitat, loweringhef water table, and the like. The cost of
mitigating those externalities are usually equatipored. Externalities may be positive,
especially in the form of return flows from irriga. None are currently considered in South
Africa. Also, Tardieu (2005) considers resourcetgowhich are not internalized. Such costs
are accounted for in the water pricing strateg$adith Africa in the form of a water resource
management charge.

Regarding the evaluation of financial costs, ampttunity cost' approach (i.e. considering
the return that could be made from an alternatise of the capital invested) may not be
relevant since past and current investments intalleoider irrigation schemes in South
Africa were aligned with social and equity concemagher than with economic performance
concerns.

The following list displays the different costs farigation water, which form the full
economic cost of water (Rogers et al. 1998: 6-4®l, exclude environmental externalities.

e Operation and maintenance (O&M) costs; these aecated with the daily running
of the supply system (e.g. electricity for pumpitaour, repair materials, input costs
for managing and operating storage and distribiytiothey often include
administrative and other direct costs (e.g. intkzad environmental and resource
costs); in practice, there is usually little digpas to what are considered O&M costs
and how they can be measured;

» Capital costs; these costs should include capdaakemption (depreciation charges)
and interest costs associated with infrastructtegservoirs and distribution systems;
cost-benefit analysis (CBA) approaches to full ficial costs stress a forward-looking
accounting stance and look for the costs associaittd replacement of the capital
stock with increasing marginal costs supplies;

» Opportunity cost, which addresses the fact thatcobgsuming water, the user is
depriving another user of the water; if that otheer has a higher value for the water,
then there are some opportunity costs experiengethdiety due to this misallocation
of the resource;

* Economic externalities, which include the positMenegative impacts of irrigation
use upon other activities (e.g. pollution, saliticm® upstream diversion, downstream
recharge).

The first two costs form the direct full financiabsts. Tardieu and Prefol (2002) suggest that
these two ones be covered for sustainability puaposhey form the so-called 'sustainability



costs’, which recovery ensures the scheme’s operadi least in the short- and medium term,
and is acceptable by users (if charged).

This paper focuses on these direct financial cdisexploits basic principles of cost-benefit
analysis (CBA), applied to waterworks, with empbasn cash flows (Rieu and Gleyses,
2003; Perret and Geyser, 2007).

Evaluating full financial costs

Rieu and Gleyses (2003) have drawn from previouk \{@specially Rogers et al., 1998), and
came up with a methodology for assessing existimgfature costs of irrigation services. The
proposed methodology focuses on two features teagecific to water supply schemes:

* They consist of assets with varying lengths in wagkservice life, often beyond the
terms of the loans contracted to finance them;

* Subsequent maintenance costs grow over time ardifaceilt to foresee.

The costing model relies on basic economics, inotudinancial evaluation techniques, and
the discounting principle. Its final objectives doceassess the total effect of irrigation water
management on welfare, and to allow for compariebrcosts between various settings,
schemes and countries (Rieu and Gleyses, 2003).

The methodology focuses on direct financial costedonomic agents, leaving second-order
effects on employment, prices, and competitiveimegsf the analysis. This means that such
estimation of the contribution to welfare does addiress its distribution among stakeholders.
Although a useful complement to the economic apgrpauch social approach is not

addressed in the proposed approach.

Also, the water supply system is clearly delineafesin the abstraction point to the irrigation
hydrant; it includes abstraction and storage itfuasures, conveyance equipment, collective
pumping and filtration facilities (if any).

Necessary data, assumptions and issues

The following data and information are necessanyaidorm the calculations:

* The so-calledPublic Works Index, which takes account of inflation, and allows for
evaluating the current value of assets; such insl@vailable in European countries,
not in most developing countries

* Thediscount rate; common financial practices suggest using a discoate being
equal to the borrowing rate, excluding inflation

* Theservice life, or working life, which allows for estimating tlaerage annual cost
of capital; such data vary dramatically dependingtype of asset, service and use
conditions, etc. It usually is long, up to twentyfifty years in the case of irrigation
infrastructures; in developing tropical settinggrvice life may de dramatically
reduced and show specific characteristics as dsecluisereafter

* Depreciation is an important concept in the long-term manageréassets, since it
addresses the issue of asset replacements (atntheofethe service life); linear
depreciation along the service life (cost / servide) is often used; however,
evaluating the annual depreciation proves sometirdéBcult; a method of
determining the annual depreciable amount is to thseutilisation method where



depreciation is calculated according to the usdgthe asset; the more the asset is
used, the quicker it loses its value; the stralg@-method was used in this study
since the yearly usage of the assets were not known

Perret and Geyser (2007) have shown that evalu@i&lyl and capital costs after these
principles is not that straightforward, owing tars®specific traits of smallholder irrigation in
developing countries, and requires some adaptatBmveral specific issues have been
identified and discussed on a case study basisefPard Geyser, 2007), such as the lack of
records on infrastructure and initial costs, theltiple purpose and actual uses of certain
equipment and infrastructure, the shift in purpokethers over time, the inclusion of certain
small, yet indispensable equipment in the caloomatithe partial refurbishment works on
particular assets, and the lack of a standard lasisalculation under tropical, developing
conditions (e.g. on service life, maintenance neuents). Box 1 illustrates these issues and
introduces the situation of a case study scheme.

Box 1. Issues pertaining to infrastructures anditdpcosts in Dingleydale — New Forest
(Limpopo Province, South Africa) (source: PerretT&uchain, 2002; Perret and Geyser,
2007)

The scheme was built in 1965. It covers about 1&)0with about 1400 beneficiaries. While the Adtioal
and Rural Development Corporation (ARDC, a paradtahanagement agency) was managing the scheme,
farmers were never supposed to pay for costs iecuby water supply. From 1996 onwards, ARDC co#dps
and withdrew from any form of support to the farspghe scheme has been left moribund, with fewpriee
activities happening. Currently only about 700 ha &eing irrigated with cropping patterns, mostltensive
and little productive, and benefiting about 900nfears. In 2000, the scheme has been included dsta lpging
part of an ambitious revitalization program by tReovincial Department of Agriculture (Limpopo). Htat
stage, consultants had to establish lists of irfftadures in order to identify and budget the nedds
refurbishment, since there was little informatioraable.

When it came to evaluate the capital costs incubygdvater supply (limited to a depreciation apprbawith
regard to self-management by farmers), the reseseaim involved had to apply the 2000 value of tems$
listed, knowing that certain items had been weflimgished. Some few sections of canals, or weire webuilt
as new, while other items have just been abandd¢fuecher “tobacco project” area, turned into a gram
area), while others had been left as is (e.g. daimshce a huge heterogeneity and some confusion tine
initial situation (Perret and Touchain, 2002). Tlestablishment of management committees in the t&n m
sections of the scheme does not imply the setapyoitost recovery system in the short term. Asypital costs,
there is no repayment of loan involved since tlitgalrfunding of infrastructures was considered it by the
public sector. Also, recent refurbishment workseh&een shouldered by the public sector with no arge
repayment or cost recovery.

A case study in Dingleydale-New Forest

Perret and Touchain (2002) listed all irrigatiotated assets and infrastructures in
Dingleydale-New Forest. The current value (year@Q@f these assets was established, along
with information such as service life and date afistruction. This information was mobilized
to establish the yearly total financial costs foperiod from 1965 (construction) to 2000
(refurbishment and value assessment).

The model required the initial investment costs amaintenance/replacement costs of the
irrigation scheme from construction to 2000. Siegaluation was based on figures obtained
in 2000, the costs had to be discounted back t®,18& year of construction (Perret and
Geyser, 2007). Similar regression is possible inog& by means of a 'Civil Engineering



Index' (Rieu and Gleyses, 2003). In South Africacts CEI was calculated only until 1970.
Alternative indexes or discount rates were theeefoeeded to fully determine the initial
investment costs and maintenance/replacement essskiown in table 1.

In irrigation schemes and many other agriculturajgzts, initial capital expenditure leads up
to a steady state of increased production aftezrakyears. Cash-flow discounting is a way of
setting initial capital expenditure against futbemefits or, more generally, of balancing costs
incurred and benefits received at different period$e future.

Initial assumptions

Various assumptions and choices were made in thelafament of the model, since limited
information was available. A first necessary setludices refers to the relevant cash flow. To
evaluate the project, it must be considered whethanges in cash flows add value to the
scheme. The first step is to identify the cash #dhat are relevant to the decision. Relevant
cash flows are those that result in changes imaements to the project's existing cash flow
and are called the incremental cash flows assaCiain the project. Given the nature of the
project (government-funded), taxes, as cash outflomere ignored since government does
not pay any taxes. In determining the relevant cdslv another choice was to ignore
opportunity costs. It was assumed that the farmadsnot given up any existing benefit from
usage of the land prior to the irrigation schemkar@es to net working capital have been
further ignored since the crops farmed on the lmack seasonal in nature and working capital
completed a full cycle within a year.

Assumptions were further necessary regardimigation. Inflation affects the value of a
capital investment project by changing the nomiradles of the cash flows over the life of
the project. The gauge of expected inflation inellich these measures is the Consumer Price
Index (CPI) (Firer et al., 2003). If, however, somikethe sources of inflation facing the
project’s cash flows are not CPI related, thenradteve indexes must be used, as shown in
table 1.

Assumptions on thdiscount rate were also made. The general principle guiding thaae

of the discount rate is that it represents the ebgakerate of return required by the providers of
the capital used to fund the project. Since thgeptainder consideration was a project funded
by government, no lending (borrowing) rates cowddubed. The most tradable instruments on
which to base a lending rate are Treasury billBi(l5), bankers' acceptances, Land Bank bills
and promissory notes, prescribed asset bills amgtiabdle certificates of deposit (NCDs).
Perret and Geyser (2007) have drawn from severdtsaand established that NCDs were a
better basis to use in determining the risk-frée td an investment, and can be regarded as
representing the true cost of money (Firer et 2003). Faced with limited information
availability (e.g. only construction cost for 20@@s available), Perret and Geyser (2007)
exploited various alternatives, and followed selerathodological steps, as follows.

Determining the initial value of the irrigation sch eme (1965)

As no specific escalation index is available far thiigation industry, three different inflation-
related indexes, namely the CPI, the farming retpsisndex and the civil engineering index,
were used to determine the initial value of thgation scheme. This was to ensure that some
of the sources of inflation facing the project'sledlows are not CPI related (for example, a
key input e.g. a measuring flow device, is importadd its price (in rand) depends on
international inflation and the rand depreciatiothen another index might be more



appropriate. Using three different indexes enstinas the true initial cost of the irrigation
scheme is calculated, as the best available mesastipgice inflation.

Table 1 provides instances of infrastructures imedlin irrigation water supply and related
management requirements in Dingleydale-New Foréatrrét and Touchain, 2002),
discounted back to 1965 (initial investment yeanger the three different indexes used
(Perret and Geyser, 2007).

Evaluating yearly maintenance costs

Both the risk-free rate observed in the bond masket the cost of debt represent nominal
rates, i.e. rates that include the effects of etquemflation over the life of the bond. Yearly
maintenance cost has been adjusted in order todfiket of inflation into consideration,
using the following equation:

discountedCF = CF.(1+i)" (equation 1)
where: CF = yearly cash flow = inflation rate (CPI); n = number of years

The gauge of expected inflation included in thesasares is the CPI. Complete information
on annual maintenance rates (percentage of preakm) and service life (replacement date)
and the calculation of the total yearly maintenacast and replacement cost under the three
different initial investment scenarios may be foum&erret and Geyser (2007).

Table 1. Examples of infrastructures involved imigation water supply and related
management requirements in Dingleydale-New Foresiu¢s based on initial investment
year)

Initial investment value in 1965 based on:

Item Cost in 2000 CPl-values |Farming requisitesind  ex Civil eng index

Main canal - concrete - DD R 25426 8000 R 856 883 R 549 769 R 339 706
Secondary canal - concrete - DD R 43260 000 R 1457 862 R 935 351 R 577 960
Balancing dam R 510000 R 17 187, R 11027 R 6 814
Main dam R 9000000, R 303300 R 194 595 R 120 241
Flow measuring device R 90000 R 3033 R 1946 R 1202
Secondary pipe - concrete R 10867 2500 R 366 226 R 234 968 R 145188
Silt trap R 200 000] R 6 740 R 4324 R 2672
Large siphon R 3150000, R 106 155 R 68108 R 42 084}
Main weir R 2000000] R 67400 R 43243 R 26 720

(Source Perret & Touchain,, 2002, Perret and Ge26€7)

Determining the net present value (NPV) of the year Iy cash flows and the yearly
contribution to settle the loan

In finance and cost-benefit approaches, the dideoucash flow model operates as the basic
framework for most analyses. The conventional viewhat the net present value of a project
is the measure of the value that it will add to fine taking it. Thus, investing in a positive



(negative) net present value project will increédecrease) value. The net present value
(NPV) of the yearly cash flows has been determmezt the 35-year period by:

CFH
(1+d)
where:d = discount rate (NCDs at 6.5%)

CF = annual cash flow for year t

NPV ="

(equation 2)

n = number of years

A government cost of capital is needed for theipgmf government outputs in financing
appraisals. Perret and Geyser (2007) discusseoansgior discounting public investment, and
suggested the use of several rates to broaderatimus alternatives available to our model.
In this paper, and along with Firer et al. (20@8)ly the 75-year average yield on negotiable
certificates of deposit (NCD) (6.5%) was used.

The yearly contribution necessary to settle the isadetermined with the following formula:
PV = PMT.{“@TM)} (equation 3)

where: PV = present value (the various NPVs catedl above)
PMT = yearly payment
d = discount rate (NCDs at 6.5%)
n = number of years

Table 2 gives the NPV, the total yearly payment (PMihd the Required Net Profit per ha
(to achieve targeted Return on Assets) under edleltion scenario (for the 700-hectare
scheme under actual irrigation).

Table 2: Net Present Value, total yearly Paymert,Required Net Profit per hectare to
achieve targeted Return on Assets of 4%, per iaflacenario and under NCD as discount
rate 6.5%

Target of 4% ROA
NPV Total PMT PM T/ha Required | [Reauired
. Net Profit /
Net Profit
ha

CPI-index NCF R -5 264 716 R 384 652 R 550 R 210 589 R 300.84
Farming requisitesindex NCF R -3385175 R 247 329 R 353 R 135 407 R 193.44
Civil engineering index NCF R -2 101 826 R 153 564 R 219 R 84 073 R 120.10

The total asset values (NPV and PMT) are calculateldpaesented in Table 2. The net profit
levels can then be determined to achieve the feurgmt Return on Assets (RoA) targeted by
Government. It implies that the Dingleydale — Newrdst irrigation project must achieve a
net profit per hectare between R120 and R301 asatedl by Table 2, to meet Government’s
objectives.



With respect to the National Water Resources Sjyatenfirmed that a return on assets RoA)
of four percent, as suggested by the 1999 Pricingte®)y is correct and cannot be adjusted
downward. The formula to determine the ROA is:

Net profit )
RoA= et promt 100 (equation 4)
Total assets

All the NPV’s of the capital investment calculatedder the various methods are negative.
This is due to the fact that only the costs wekenainto consideration, since the intention
was to calculate how much farmers should pay fer ithigation scheme if it were not
government funded. The yearly cost per hectarghi®r700-hectare irrigation scheme varies
from R219 to R550 under the various inflation asgtioms. Perret and Touchain (2002) and
Perret (2006) found that maize yields (as the ncanp) were ranging from about 1 ton per
hectare to about 7 for the few most intensive fasmelowever the average vyield for dry
maize is about 2 tons/hectare. Considering thisréigand a net farm gate price of R800/ton
during 2000, the cost of irrigation per hectarerespnts between 13.7% and 34.4% of total
income (R1,600). Further, since maize productigruircosts form about 60% of maize total
income in low-yield, subsistence situations (Pe2606), an average net profit of about R600
to R700 /ha is only made. Full financial costs migation represent 35 et 85% of that net
benefit, which seems far beyond willingness andacayp to pay by subsistence farmers, if
yields remain around 2 tons per ha on average.

Increasing maize yields requires increasing inpubquction costs). According to GrainSA,
input cost for irrigation dry-maize must reachesddt R2,200 per hectare if 7 tons become the
target-yield. At a market R800 per ton, and if mrfar achieved a yield of 7 tons per hectare,
his net profit will amount to R2,000 per hectatejs achieving the target ROA of 4% set by
Government. Under such intensification scenamg, aeld below 3 tons per hectare will not
be sufficient to meet the target RoA of 4%. In othwerds, only successful, intensified dry-
maize farmers may be in a position to cover fiunamcial costs of irrigation. Such farmers
currently form only minority type and farming stytesmallholder irrigation schemes such as
Dingleydale-New Forest.

Conclusion

A method worth applying in South Africa

The paper assessed the full financial costs afation in a case study in South Africa, and the
capacity of farmers to cover those costs.

The financial analysis requires choices in termsBétion and discount rates. While it was
chosen to use several inflation scenarios, theageerield on Negotiable Certificates of
Deposit (NCD) is suggested as a surrogate forurgdslls, hence for the discount rate.

Besides the choice of proper parameters, calculatinay prove difficult owing to specific

traits of irrigation infrastructure in developinguntries. The evolving purpose of certain
items over time, the widespread, informal and mplétiside uses of irrigation water and
infrastructure by neighbouring communities, thekla€ existing basic information, records,
and water measuring systems, the lack of establistendards on service life of equipment
and infrastructure under harsh tropical and devetpgonditions constitute hindrances to
straightforward and accurate calculations of chpital O&M costs.
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Yet, the method, using backwards-discounting apgiraa determine initial value of assets at
construction, then net-present-value approach teraéne yearly cash flows, proves feasible
and vyields unique insights onto full financial &l irrigation project in the absence of
records.

The farmers’ performance does not tally with the hi gh cost of irrigation services

Results show the high costs of irrigation servias,compared to the usually low income
derived from irrigation by prevailing subsisteneemers.

In a similar subsistence scheme (Thabina), clodeinigleydale-New Forest, Yokwe (2005)
found that annual O&M costs amount to R174 permahat scheme and quite uncommonly
in South Africa, farmers pay currently R120 perpea year, which covers only 68% of O&M
costs. Net benefits from maize production rangeveen 0 and R850 per ha per year (that
figure concerning only the few most commercial farg). Responses to contingent questions
indicate that farmers are willing to pay an averB@35 per ha per year, although with huge
variability among farmers. Actually, the few commial pensioner farmers in the scheme
skew the WTP distribution, and theirs far exceé@saurrent O&M costs.

In other situations, Easter and Zekri (2004) atamnfl that operating and maintenance cost of
small-scale irrigation systems in South Africa hrgh in relation to income. The full cost of
South African irrigation as a percentage of graesnfincome is 12 percent to 16 percent.
This results in a full cost as percentage of nehfamcome of 30 percent to 35 percent

In other terms, full cost pricing proves unreatisin developing environments with
subsistence-oriented smallholder irrigation schemes

A sector in need of attention and support

Such results back up the approach adopted by tparbeent of Water Affairs and Forestry
in South Africa regarding the water pricing systéhmcludes phasing in of charges, waiving
options and ceiling principles regarding “deprdoiatcharges”. Furthermore, subsidies on
O&M charges will be phased out over 5 years, amchéas should pay for full O&M costs
from then on. In contrast, capital cost subsididshe granted to WUA members.

There is still uncertainty as to how such subsiavds be organized. Subsidies for periodic
rehabilitation or modernization are indeed stileded, and yet Vermillion and Sagardoy
(1999) warns that they should be re-designed $o ssmulate, not discourage, investment in
maintenance by the water users. Recent historym@ilsolder irrigation in South Africa
shows that massive rehabilitation / modernizationks are carried out at times (e.g. every 20
years or so), fully funded by the public sectorriidlion and Sardogoy (1999) promote the
alternative idea of users contributing to a capitsderve fund (possibly completed with a
Government matching fund) so that incremental siftecture improvement can take place.
The Department of Water Affairs and Forestry ssivi® introduce these ideas of a
smallholder’s contribution to the capital of thdrastructure they use. At the moment, it
seems that the more urgent issue is to make fammalige that at least O&M costs should be
covered (the so-called 'sustainability cost’ proetbby Tardieu and Prefol, 2002), not only
for the sake of a sustained functioning at preskuat,also to prevent future failures and
quicker degradation, which incur even higher costs.

In many other places, irrigation under public-sect@nagement has long been characterized
by poor technical, financial, and economic perfanoeg and overall suboptimal use of
irrigation facilities (Sampath, 1992: 997-998). Asconsequence, the degree of capital,
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operation, and maintenance cost recovery in deugomuntries remains far below financial
autonomy (Briscoe, 1999: 477).

Developing an irrigation investment strategy the be effective for small-scale farmers is a
real challenge.

Some key challenges that face irrigated agricultimeSouth Africa and elsewhere, are
economic in nature. Numerous and recent factualempces, observations and well-
documented case studies throughout South Africam{@Bielge, 2000; Perret, 2002,
Backeberg, 2003; Denison and Manona, 2006b, amtmgs) challenge the usual political
discourses underlying massive investments in swldihn irrigation (Denison and Manona,
2006a): it is clear that subsistence or non-comialestallholder irrigation farmers is not
significantly contributing to food supply in rurareas, employment and livelihoods, and
multiplier effects on the local economy. Therentense pressure for irrigated agriculture at
large to forgo all subsidies, including those redato the water resource, and to compete on a
level field with other users of water.

Literature and this analysis show that SIS costsirimainly to the whole society, while
benefits are gained mostly at meso / regional lewelltiplier effect). The so-called
beneficiaries themselves (irrigators) do not reaknefit since most face poverty and food
insecurity, in spite of being irrigators. It loo&s if the current policies and measures towards
subsistence agriculture were neither economicdfigient nor really equitable or socially
efficient.

In such a context, any investment and financialpsupby the public sector to smallholder
irrigation schemes undoubtedly falls under the fgjwobjective of the National Water Act.
Besides, any attempt to evaluate the full costupfps/ing water to smallholder irrigation
schemes may look suspect, being seen as a figsttgteards a comprehensive charging
system for the poor.

Owing to their current situation, smallholder farsienust be granted specific attention and
support, opportunities and some time to become mparductive and to join the mainstream
economy. This further suggests considering costisievand charges separately (Rogers et al.,
1998; Briscoe, 1997; Tardieu, 2005), and avoidimgrging smallholder farmers on a full cost
recovery basis. And yet, time has probably come&dosider water charges as incentives
towards increased water productivity, improved reiance and sound inner management in
smallholder irrigation schemes, and not anymordessrring measures and additional burden
shouldered by smallholder irrigators. Productivatyd profitability of subsistence schemes
must occur. These can only be improved throughebettarketing practices, higher yields
and/or better production skills. Government-fundag@acity building and extension remains
very necessary.

Financial assessment, using the paper’s suggedworSouth Africa, might be a first step
towards more transparency and better-informed medson cost recovery strategies and
approaches in the smallholder irrigation sector.
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