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Companng farmer and national profitability
The differences between farmer profitability and national profitability for
cach crop grown under irrigation are shown in Table 3. These differences
represent t.he net effect per hectare of government policies. A positive
dtffcre.nce implies that government policies on the whole favor production of
a ?amcular crop (by making production more profitable to the farmer than
it is to the nation), while a negative difference implies that government pol-
icies on.‘the whole discriminate against the production of a particular crop
(by making production less profitable to the farmer than it is to the nation).
'I"hc results appearing in Table 3 indicate that the net policy effect is nega-
tive for five out of the six crops grown under irrigation. Only soyabeans
are .;avll:;reg b}govemmcnt policies; all of the others are discouraged.
able isaggregates the net poli
el cb ool govgnm o poﬁdego cy effect for each crop to reveal the
0 Produ.cer price policy generally reduces the profitability of agricul-
ture, in that farmers receive less than the world price equivalent
(based on current world prices) for five out of the six crops. The
Oflly exception is soyabeans; soyabeans producers receive a price
higher than the world price equivalent (export parity price).

Table 3. Sources i i i
mebetm farmer and national profitability (Z$/ha) of irrigated

Differences due to policies on:

Crop Farmer National Net Product Machi- Purch- Labour Credit All

profit- rofit- i rice

ability sbility ft?fegty P e ?:;gts other’

Wheat 178 682 (504) (329) (46) (78) 39 A

gloa\z;u 1 6P (502) (336) (@3 (48 289; 20 (?3

Gya dns 14 113 K\ 145 (26) @@ @ 15 (35

Corc:tun nuts 170 684 (515) (30s) (@) @7 (@13%) 25 6)

Tmoc:o 7_;'*813 1550 (799) (486) @2y (7 (9 29 (25
2, 8703 (5919) (6,053) (66) (60) (619) 87 7912’

a
Dats rounded to the nearest dollar blnclud

A es effest of processing losses i
between the auction floor and export. Farmers reccive payn':em forxthe 15%"‘;;'l r:;c:

crop that is not used (st c
transport, and insurance. (stems and veins). CAIl other policies includes energy,

Source:  Crop budgets.
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o Puicis offecting farm machinery prices also generally reduce the
profitai:tity of agriculture by making farmers pay more to purchase
and maintain their machinery than they would in the absence of these
policies. However, the inflationary effects of import surtax tariffs
and sales taxes on farm machinery are partially offset by the over-
valued exchange rate, which reduces the prices of farm machinery in
terms of local currency.

o Policies affecting the prices of purchased inputs (seed, fertilizer, crop
chemicals) also generally reduce the profitability of agriculture by
raising market prices above world equivalent prices. The greatest
effect is on nitrogen fertilizer, since continued reliance on high cost
domestic manufacturing capacity results in significantly higher costs
relative to world nitrogen prices.

o Labour policy, specifically minimum wage legislation, reduces the
profitability of commercial agriculture by increasing the cost of farm
labour. This effect is most pronounced in the case of crops requiring
a high labour input (e.g., tobacco, cotton, groundnuts).

o Agricultural credit policy, specifically, the provision of AFC credit at
rates several points lower than the rates offered by commercial
banks, increases the profitability of agricultural production by reduc-
ing the cost of short-term credit.

Assessing the economic value of land and water

In the preceding analysis, no opportunity cost values were assigned to land
or water. The underlying assumptions concerning land are that it is wholly
owned by the farmer (hence no mortgage or rental costs are included in the
farmer profitability analysis), and that it is not a limiting resource (hence no
opportunity costs for land are included in the national profitability analysis).

Similarly, the underlying assumption concerning water is that water is not
a limiting resource (hence the only water-related costs included in the
profitability analysis are the costs of building a dam, installing an irrigation
system, and pumping water onto the crop--costs incurred in procuring water,
but conceptually distinct from the value of the water itself).

Although it is possible to envision scenarios in Zimbabwe in which neither
land nor water has an opportunity cost, typically farmers must decide how to
allocate limited amounts of land and/or water between several alternative
cropping enterprises. In such cases, land and/or water has an opportunity
cost: in choosing to allocate land and water to a particular crop, the farmer
must forego the revenue which might have been generated by allocating the
same resources to an alternative crop. Consequently, domestic resource cost
analysis is more meaningful when land and water are valued at their oppor-
tunity cost.
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rminin, val 1
In theory, the opportunity cost value of land planted to a particular crop is
simply the net returns to the land in jts most profitable alternative use. In
practice, application of this concept is complicated by the fact that there
arc many different land types with different sets of alternative uses and
hence, different opportunity cost values.

Since .the analysis presented in this Paper pertains specifically to "typical®
highveld and middleveld wheat farms, three simplifying assumptions can be
made concerning alternative uses of agricultural land:

o Irrigated wheat is the only commercially viable winter crop. While
some winter barley is grown under contract to the breweries, the
market for barley is limited, and the feed value of barley is too low
to warrant its production. Therefore, during winter the next most
cconomic alternative to growing wheat is to leave land idle, and the
opportunity cost of land in wheat production is zero,

o Tobaceo, irrigated or rainfed, is by far the most profitable crop, so
any land suitable for tobacco production will be used for that pur-
pose. Therefore, the opportunity cost value of land in irrigated to-
bacco production is considered to be its potential value to the nation
in rainfed tobacco production, or 2$5,137/ha.

o Cotton, soyabeans, groundnuts, and maize are all summer crops which
can be grown on the same land under either irrigated or rainfed re-
gimes. Therefore, the opportunity cost value of land in irrigated
soyabean, groundnut, and maize production is considered to be its
potential value to the nation in cotton production, or Z$1,550/ha, and
the opportunity cost of land in cotton production is considered to be
its potential value to the nation in the next most profitable use,
groundnuts production, or Z$684 /ha.

Determini i val W
As in the case of land, the theoretical opportunity cost value of irrigation
water is the net returns to the water in its most profitable alternative use,
However, in practice net returns to irrigation water depend on many factors,
particularly the application method and its timing in the biological growth
cycle of the crop. Consequently, precise calculation of the net returns to
irrigation water would require detailed knowledge of the response functions
relating the amount and timing of water applied to crop yield. At present,
such response functions are not available, although research is underway on
this important topic (MacRobert and Mutemeri, 1987).

This study uses a simple method to estimate the opportunity cost value of
irrigation water applied to the six major commercial crops. The difference
in net profitability between growing each crop under irrigated and rainfed
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regimes is attributed to the effect of the irrigation water. l?ividmg the in-
crease in net profitability by the amount of water applied gives a measure
of incremental net returns per unit of water applied, or tl.nc average valuc. of
water. (For the sake of simplicity, evaporation lo:sscs incurred in storing
water from the rainy season into the dry season are m?x:cd.) Depending on
whether farmer profitability figures or national profitability figures a're 1}5¢d,
the result represents either the "farmer value" of water or the "national
value" of water applied to each crop. .
The values fgf irrigation water obtained using. this method are show:n 1:
Table 4. Not surprisingly, one unit of water appli=d to to!ncco is associate
with a greater increase in farmer net rcturns than onc unit o‘f water applied
to any other crop. Water applied to cotton is associated vinth the next
greatest increase in farmer net returns, 'fl?l:lowed bylt\:atcr ap&l;:?stt; tm::iztel;
abe. oundnuts, and wheat. esc results are
Z(l)));erv::s' prztice. In times of drought, farmers in Zimbabwe first allocate
limited water supplies to the two high value crops, tobacco and cottor::i
Water is applied to grains (maize and wheat) and/or oilseeds (groundnutshan
soyabeans) only when the irrigation requirements of tobacco and cotton have
been satisfied (Pilditch, 1987).

N a
Table 4. Average value (net returns) of irrigation water by crop, 1986, Zimbabwe™,

. b,

Crop Amount Farmer benefits®: National benefits
of irri- . ]
i i- - Value of Iri-  Dry- . V'aln? o
gatton :::ed Eg! irrigation gated  jand irrigation

mm (Z$/ha) ~ (Z$/ha) (Z3/mm) (Z3/ha) ~ (ZS/he) (Z3/mm)

053
720 1 N 108 0.15 682 297 385

n’:ic;t 240 177 122 55 023 678 315 363 3%
Soyabeans 240 144 93 51 021 13 64 322 o
Groundnuts 528 170 82 87 0.17 684 37; 2 by
Cotton 624 751 259 492 079 1550 63 ¥

Tobacco 380 2,783 852 1932 508 8703 5137 3565 938

"Data rounded to nearest dollar. ONet returns “Diffcrence Gue to irrigatign.
Source: Crop budgets
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The national values of irrigation water shown in Table 4 differ somewhat
from the farmer values. Although water is still associated with the greatest
increases in net returns when applied to tobacco, from the point of view of
the nation, water has approximately equal value when applied to maize or
cotton. Wheat and groundnuts represent the next most profitable uses of
water, followed at some distance by soyabeans.

Calculating resource cost ratios

Resource cost ratios for each irrigated crop were calculated to provide quan-
titative measures of comparative advantage. Inputs and outputs were clas-
sified as tradeable or non-tradeable. Tradeable items were valued at their
world price equivalent (social price). These included all outputs, as well as
farm machinery depreciation, fuels and oils, and imported purchased inputs
(fertilizers, crop chemicals). In addition, 75% of farm machinery repairs and
mainterance costs, 50% of transport costs, and 50% of machinery hire
charges were also classified as tradeable items and were valued at their
world price equivalent (social price).

Non-tradeable items were valued at their actual market price, except for
capital, labour, land, and water. Non-tradeable items valued at market prices
included lime and gypsum, packing materials, drying costs, insurance, crop
levies, electricity, interest payments, 25% of farm machinety repairs and
maintenance costs, 50% of transport costs, and 50% of machinery hire
charges. A real cost of capital of 10% was assumed, reflecting what is
thought to be the opportunity cost of capital in Zimbabwe, net of taxes.

Land and water were assigned several opportunity cost values, depending
on whether land or water was assumed to be the limiting factor in produc-
tion. In the land-limiting case, the value assigned to land represents the
residual returns to land in the best competing alternative use valued at
world price equivalent, and the value assigned to water is simply the pro-
curement cost (storage and pumping). In the water limiting case, no oppor-
tunity cost value is assigned to land, but the value assigned to water repre-
sents the procurement cost plus the average value of the water in the best
competing alternative use valued at world price equivalent,

Land limiting case

Table 5 shows the resource cost ratios for the six irrigated crops when land
is the limiting factor of production. In the land-limiting case, three irri-
gated crops--wheat, tobacgo,and cotton--have resource cost ratios below one,
indicating that Zimbabwe enjoys a comparative advantage in their production.
The resource cost ratio of 0.4 associated with wheat signifies that 7$0.44
worth of domestic resources used in wheat production generates Z$1.00 of
(net) forcign exchange earnings. This extremely low resource cost ratio is
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largely explained by the fact that land used for irrigated wheat productiqn
in the highveld and middleveld has no economically viable alternative use in
winter and therefore carries an opportunity cost value of zero.

Table 5 also shows the resource cost ratios for the six irrigated crops when
water is the limiting factor of production. In the water-limiting case, o.nly
one irrigated crop--tobacco--has a resource cost ratio below one, reﬂectl.ng
a comparative advantage in production. All of the other resource cost ratios
are driven gbove onc in the water-limiting case by the high opportunity cost
value assigned to water used in tobacco production. During tin.les of
drought, clearly the most efficient use of water from the point of view of
the nation is to irrigate tobacco.

Land and water limiting case _
The land-limiting and water-limiting cases examined above are overly sim-
plistic, Most commercial farmers typically operate under a combination of
land and water constraints. For example, they may have enough water to
irrigate only part of their farm, and at the same time variability in land
types and soil conditions may preclude free substitution among crops. Often
in such instances, tho critical question facing férmers is the following: as-
suming there is enough water available to irrigate the entire tobacco crop,
what crop(s) should next be irrigated? Table 5 also shows the resource
cost ratios for the six irrigated crops when land and water are both limiting
factors of production. In this case, the opportunity cost values assigned to
water are initially the same as in the water-limiting case, and the most pro-
fitable course of action is to irrigate tobacco. However, assuming that not
all land is suitable for tobacco production, eventually land becomes a limiting

Table 5. Resource cost ratios of irrigated crops, 1986, Zimbabwe.

Limiting Wheat Maize Soya- Ground- Cotton  Tobacco
factor beans  nuts

Land 044 1.86 484 1.99 0.66 0.66
Water 6.13 2.54 6.70 5.16 3.08 023
Land & water 135 0.70 1.69 1.28 0.78 0.25

Source: Calculated from crop budgets.
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factor as well. If water is left over after all available "tobacco soils” have
been planted to tobacco, the opportunity cost value of the remaining water
is no longer its value in tobacco production, since the land constraint pre-
cludes planting more tobacco. Once all available "tobacco soils" have been
planted to tobacco, the opportunity cost value for water reverts its value in
the most profitable remaining possible use, maize production (except in the
case of maize production itsclf, where the most profitable alternative use is
cotton production).

As can be secen in Table 5, when this lower opportunity cost value for
water is used, the resource cost ratios associated with maize (0.70) and cot-
ton (0.78) both drop below one. These results indicate that in times of
drought, once the tobacco crop has been taken care of, Zimbabwe has a
comparative advantage in maize and cotton production. The resource cost
ratio associated with wheat remains above one (1.35), indicating that wheat
production does not represent an efficient use of domestic resources when
water supplies are limited, even after the tobacco crop has been irrigated.

POLICY IMPLICATIONS

Effects of current policics

Ox.xc.important implication revealed by the analysis presented above is that
existing agricultural policies provide incentives for commercial farmers to
plant those crops in which Zimbabwe currently has a comparative advantage.
The budgets calculated for irrigated wheat, maize, soyabeans, groundnuts,
cotton, and tobacco confirm what many farmers alrcady know: although all
six of the crops generate positive net returns, it is most profitable to con-
centrate first on tobacco and second on cotton, The resource cost ratios
calculatef! using national prices reveal that what is good for farmers fre-
quent}y is also good for the nation: Zimbabwe enjoys a comparative advan-
tage in these two crops, at least during years when water is plentiful. How-
ever, the resource cost ratios indicate that if water availability is limited by
drought, once tobacco irrigation needs have been satisfied there is a slight
?dyant.agc to the nation in using the remaining water to apply supplementary
irrigation to maize.

If DRC analysis fails to reveal any major policy-induced distortions be-
tween crops, several interesting policy effects become evident through the
use of social prices.

Fi{st, producer price policy in Zimbabwe discriminates against five out of
the six crops cxamined in this study, in the sense that producers receive
les.s for tl_Icir crops than the world price equivalent. (Recall that the world
price cquivalent is based on the import parity price in the case of wheat,
and on export parity prices in the cases of the other five crops.) Only
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soyabeans prices are higher than what they would be in the absence of price
controls. Thus, producer price policy on the whole taxes commercial agri-
culture.

Second, a number of government policies affect the prices paid by farm-
ers for their machinery and purchased inputs. Taxes (e.g., import surtax
tariffs and sales taxes) exert upward pressure on production costs, but this
effect is partially offset by exchange rate policy, since the overvaluation of
the Zimbabwe dollar effectively reduces the domestic price of imported
machinery and inputs.

Third, labour policies have a differential impact across crops. During the
last five years, minimum wage legislation has succeeded in raising the in-
comes of agricultural workers employed in the formal wage sector. However,
higher incomes have been achieved at the cost of fewer jobs. Minimum
wage legislation has raised the cost of agricultural labour, inducing employ-
ers to substitute capital for labour by hiring fewer workers and purchasing
additional machinery to perform a wider range of crop operations. In cases
where mechanization is infeasible (e.g., harvesting tobacco and cotton), pro-
duction costs are driven up.

Fourth, wheat can be a profitable crop for farmers in Zimbabwe, although
it is probably true that many wheat growers are forced to accept smaller
margins on wheat than they carn on some of tlie summer crops. Significant-
ly, as long as irrigation water is readily available, wheat is also profitable
from the national point of view. But in times of drought, when farmers
must choose between irrigating wheat and irrigating other crops, it is more
profitable from the points of view both of farmers and of the nation to use
water on tobacco, maize, and cotton.

Effects of possible future developments

Technological change
At present, two factors discourage rainfed wheat production in Zimbabwe.

First, improved germplasm is lacking: most available summer wheat varieties
are heat intolerant, low yielding, and highly susceptible to diseases, especi-
ally rust. Second, econnmics dictates against rainfed wheat production: rain-
fed wheat must compete for land with other more profitable summer crops.
However, these two barriers might be overcome. DR&SS breeders are pre-
sently working on developing improved germplasm with higher yield potential
and enhanced disease resistance in the warmer summer temperatures. While
average yield levels are still modest (in the range of 2-2.5 t/ha), breeders
remain optimistic that that significant progress is possible over the medium
to long term, particularly in high altitude regions (Stenhouse, 1987).



N

436 SOUTHERN AFRICA: FOOD SECURITY POLICY OPTIONS 437

- . f ield leve
If and when improved germplasm becomes available, the second constraint Table 6. Proﬁlablhty. _°f o;?mfe:omm '(,azisn‘./:;)a;a'w ye =
might take care of itself, Sensitivity analysis of the rainfed-wheat budget compared to the profitability of four peting
allows calculation of the likely farmer profitability of summer wheat produc- Net returns to land and management at:
tion under a range of assumed yields. Table 6 shows the estimated returns .
to land and management of rainfed wheat production under different yield Rainfed Y T—— Social prices
levels, compared to the estimated returns to land and management of com- crops P
peting raipfed crops. At a yield of 2t/ha, summer wheat production would -
still be unprofitable. At a yield of 2.5 t/ha, the farmer could expect to earn Rainfed wl.acat at: 218) b (47) b
positive net returns of Z$70/ha, but these would be too low to make summer 1.5t/ha Y{"ld 74) b 125
wheat competitive with other rainfed crops. At a yield of 3 t/ha, wheat 2.0 t/ha yield ( 7 297
might begin to enter into the rotation, since the estimated net returns of 25t/ha yfcld 214 469
Z3214/ha would make wheat more profitable than maize from the farmers’ 3.0 t/ha yield
point of view. Maize 122 315
in in n ri Soyabeans gg 3%
How are future changes in world prices likely to affect Zimbabwe’s current Groundnuts 259 637
pattern of comparative advantage? The profitability of the six irrigated Cotton g5 5137
crops was recalculated using projected future prices for outputs and fertili- Tobacco
zers. Table 7 shows net returns to land and management at current (1986) :
prices compared to net returns at projected (year 2000) prices, which were 3Data rounded to the nearest dollar. PNegative net returns,
estimated by adjusting current prices upward or downward by the percentage Source: Crop budgets
changes forecast by World Bank commodity price analysts (World Bank, 1985).
When the projected year 2000 prices are substituted for current prices in the
budgets, the estimated profitability of the the six crops shows little change. - P projected prices
Tobacco (Z$9,187/ha) remains the most profitable crop by far, followed by Table 7. Proﬁtabill_ly (Z,’/h) oi imigated crops at ed
cotton (Z$4,658/ha), with wheat (Z$976), groundnuts (Z$817), and maize compared to current prices, Zimbabwe®.
[(ﬁ?ﬁ (())tr;;er :rg(::;)r;bunchcd some distance behind. Again, soyabeans (Z$190) National net returns of land and management at:
These figures suggest that future developments in obal commodities Irrigated : Y
markets pro%ably wilglgnot climinate Zimbabwi’s current gclomparativc advan- crops 1986 prices ° Year 2000 prices
tage in tobacco and cotton production. While this conclusion must be tem- 682 976
pered by the knowledge that past forecasts of world commodity prices have Wheat %6
often been inaccurate, the fact that tobacco is nearly 10 times as profitable Maize 679 190
as the highest-ranking grain, and cotton nearly five times as profitable, sug- Soyabeans 113 817
gests that relative prices would have to change a great deal in order for Groundnuts 684 4658
these two traditional export crops to be displaced. Cotton 1550 0187
Tobacco 8703
ricti icul , PR
Political developments in South Africa, to the extent that they have econom- Data rounded to the nearest dollar. PAssumes water is not a limiting
ic consequences, could affect Zimbabwe’s current structure of comparative factor of production.
advantage, with important implications for food policy. In particular, further Source: Crop budgets
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rf:slrictions on trade with and transit through South Africa would have con-
anerable effects on the agricultural sector by affecting the availability and
prices of production inputs, the prices received for agricultural exports, and
the prices paid for food imports. ,

It .is flifﬁcult to model the effects of such a scenario with any degree of
quantitative precision, since it is impossible to predict what form trade re-
§lnctnons migl'ft take. Nevertheless, the effects of a restricted trade scenar-
i0 can'be anticipated in qualitative terms. In general, production costs for
a.ll crops would increase because imported inputs would become more expen-
sive. At. the same time, the value of export commodities would decline duc
to the mcrca§ed cost of getting them to market, while the value of
import-competing commoditics would rise due to the increased cost of pro-
curing supplies from outside the country. P

.Tl.xcsc qualitative conclusions concerning the likely effects of trade re-
strictions are borne out by sensitivity analysis of the irrigated crop budgets
Table 8 shows' the estimated national profitabilities of the six irrigated crop;
under a "restricted trade” scenario. One likely impact of trade restrictions
has been modelled by increasing port-to-border rail freight rates for all
crops, as well as for imported fertilizers, by a factor of threc. As expected
the profitability of wheat increases relative to that of the other cr(‘)ps. peeee

Table 8. Estimatcd national profitability of irrigat
*restrictcd-trade” scenario, Zimbabwe. ¢ od crops under

Irrigated National net returns (Z$/ha) to crop land
and management under:
Free trade Restricted trade?

th:at 682 1375
Maize 679 35
Soyabeans 113 (260) b
Groundnuts 684 395
Cotton 1550 964
Tobacco 8703 8200

Source: Crop budgets
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Thus, trade restrictions would have important implications for wheat pol-
icy. Since the national value of wheat would rise as a function of rising
import costs, it would probably make economic sense for Zimbabwe to strive
for higher levels of self-sufficiency in wheat, presumably through some com-
bination of production enhancement and consumption management policies.
If the trade restrictions also affect other SADCC countries, it is likely that
Zimbabwe would additionally be able to export wheat to some of its neigh-
bours.

CONCLUSION

Agricultural policy makers in Zimbabwe today face the difficult question of
what to do about the widening gap between supply and demand of wheat.
Even though Zimbabwe’s wheat industry is well developed by regional stan-
dards, the fact that domestic production has not been able to keep pace with
demand has necessitated wheat imports, creating a drain on scarce foreign
exchange and heightening concerns about the erosion of national food secur-
ity. The question of whether or not wheat production should be expanded
thus assumes critical importance in the food policy debate.

This paper has presented preliminary results from a study undertaken to
establish whether or not Zimbabwe enjoys a comparative advantage in wheat
production and to assess the effects of government policies on producer in-
centives. Comparative advantage was measured by calculating resource cost
ratios for six major commercial crops under several land-limiting and water-
limiting scenarios to determine which crops represent the most efficient use
of domestic resources.

The results presented above suggest that agricultural policies in Zimbabwe
provide incentives for commercial farmers to allocate scarce resources to
those crops which are most profitable from the national point of view (to-
bacco and cotton, in most instances). The results also reveal how govern-
ment policies affect the economics of farming, sometimes positively (as in
the case of subsidized agricultural credit programs), but more usually nega-
tively (as in the case of controlled producer prices, taxes on inputs, and
wage policies),

One important finding is that wheat production represents an efficient
use of Zimbabwe’s resources in periods when water is plentiful. This implies
that the government should be careful to set wheat producer prices at least
high enough to enable farmers to recover variable costs, thereby ensuring
continued production during the winter scason. However, another finding is
that during times of drought both farmers and the nation as a whole are
better off if water is used to irrigate tobacco, then cotton and maize. This
implies that the government might consider relaxing its current policy of
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requiring NFIF loan farmers to grow wheat during the winter months, if this
means they will not have enough water to irrigate tobacco.

Sensitivity analysis was used to test the robustness of the results under
several possible future scenarios. Use of projected year 2000 prices for out-
puts‘and fnaj.or inputs did not significantly alter the comparative advantage
rankmg§, indicating that future developments in world commodity markets
are Emhkely to warrant drastic changes in Zimbabwe’s internal agricultural
p.ohcncs.' However, use of high rail freight costs for imports and exports to
simulate the likely effects of trade restrictions increased the profitability of
wheat production relative to that of other crops, indicating that a shift in
production patterns would be appropriate should access to a deep water port
become restricted.
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Appendix Al. Iirigated crop budgets, 1986 market prices, Zimbabwe®

Crop Wheat Maize Soya G'nuts Cotton  Tob-
acco
Aznumed Yield 550 750 300 350 325 300
GROSS RETURNS 1650 1350 1020 1628 2438 7500
FIXED COSTS
Irrigation Costs:
Dam and pump 86 29 29 63 74 45
Irrigation equip. 86 29 29 63 74 45
Farm Machinery Costs (depreciation):
Tractor 68 98 51 n 63 12
Tillage equip. 9 13 7 10 8 16
Tobacco Barns & Sheds 0 0 0 0 0 163
VARIABLE OOSTS
Machinery Operating Costs
Tractor: Fuel & Oil (&) 37 57 47 123
R&M 68 98 51 n 63 200
Tillage equip:R & MP 1 1 1 1 1 0
Purchased Inputs:
Sced & treatment 7 36 I 111 16 5
Fertilizer & lime 400 275 166 174 231 M”
Herbicides 14 47 73 11 58 478
Pesticides 5 13 10 22 168 0
Fungicides 0 0 0 185 0 0
Packing materials 11 9 3 9 8 38
Irrigation Costs:
Electrigty 245 82 82 180 212 129
R&M 21 7 7 16 19 1
Coatract Hire Services:
Aerial application:
Pesticides 0 0 0 0 136 55
Fertilizer 0 14 0 0 0 0
Combine harvesting 89 0 89 0 0 0
Transport 47 B 3 63 39 3ss
Other Costs:
Fertilizer
Transport/handling 21 15 10 17 13 0
Crop insurance 6 8 4 7 10 364
Drying 3 0 3 0 0 479
8 9 15 A k3 167
Labour Costs:
Skilled fabour 7 10 5 8 6 12
Unskilled labour K 178 53 276 438 1237
Interest on working
capital (6 months) 80 66 49 93 104 281
TOTAL COSTS 248 168 115 213 220 391
TOTAL VARIABLE COSTS 124 1005 761 1245 1467 4325
TOTAL COSTS 1472 1”73 876 1458 1686 amn7
NET RETURNS TO
MANAGEMENT AND LAND 178 m 144 170 751 2783

TData rounded to the nearest Z3. “Repairs and maintenance.



