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EXECUTIVE BRIEF
 

One of the principal objectives of the Fourth National
 
Development Plan (FNDP) is the achievement of self-sufficiency in

the production of basic staple food crops. This can only be achieved 
if Zambia's fertilizer marketing system adequately serves the needs 
of Zambia's farm population by providing the right types cf 
fertilizer, at the right time, and at 
the right price. Providing the

right type of fertilizer at right and atthe time the right price

will not only help Zambia's farmers increase production, but will
 
also help achieve yet another FNDP objective of helping to help

alleviate poverty among the economically disadvantaged and
 
vulnerable groups within Zambian society. One concrete way to do
 
this is by providing small farmers with the means of raising their 
incunes by increasing their access to affordable fertilizers in the
 
most timely manner possible. The challenge which faces Zambia is how
 
to meet self-sufficiency and poverty alleviation goals at the same

time that Zambia reduces its budget and trade deficits. 

In order to meet the three above-mentioned FNDP goals, the GRZ

commissioned a study to identify the best possible means of meeting
these goals. The GRZ recognizes that there is an urgent need to 
have an efficient and effective fertilizer marketing system in
 
Zambia. The present non-centrally managed system is becoming a
 
burden to the Government and people of Zambia. 
The present system

suffers from deficiencies in terms of logistical problems, price

subsidies, demand forecasting, fertilizer related policies,

perfornance of the marketing functions 
 and management techniques.
It is conservatively estimated that in 1988 physical losses of

fertilizers in the marketing system amounted to about K70.0 million

and across the border sales to neighbouring countries amounted to
 
20,000 tonnes valued at about K76.0 million. Even more alarming is

the fact that late fertilizer arrivals will reduce the 1989-90 maize
yields by an estimated S-10 bags per hectare. Increased food 
proluction and fanner income and reduced pressure on the national 
budget can be achieved through the implementation of a more 
efficient fertilizer marketing system. The recommended fertilizer
 
marketing system (RFMS) will 
incorporate improvement in the areas of

appropriate fertilizers, use, timely availability, organizational

structure, institutional linkages, competition and pricing. 

The efficient use of adequate amounts of the appropriate
fertilizers is one of 
the keys to self sufficiency in food
 
production in Zambia. Chemical fertilizers, because of their high
concentration of the three primary nutrients plus sulfur, will 
always be critical to 
the performance of the agricultural sector.
 
Organic fertilizers, crop rotations, green manures, alley cropping

and liming are also viewed as playing a complementary role in the
 
efficient use 
of chemical fertilizers. Recent research findings
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also confirm that current high yield levels of crops cannot be 
maintained without the adaptation of a regular liming program to
 
reduce soil acidity and supply calcium and magnesium. Zambia is
 
fortunate to have a number of lime deposits and it is recommended
 
that these be developed without delay. Zambia also has deposits of
 
phosphate rock that may be utilized to help reduce the dependence on
 
imported phosphates.
 

The actual demand for fertilizers in Zambia has not been
 
established. In recent years there has not been a timely supply

available to farmers. Fertilizer consumption in the past few years
has been declining due to the lack of availability. It is estimated 
that only about 200,000 tonnes of fertilizers are currently being
used in :ambia. Given timely fertilizer arrivals, it is estimated 
that use would increase by at least 8% per year. Zambian farmers 
are gnerally aware of proper fertilization practices and follow to 
a reasonable extent the Ministry of ..g-iculture and Cooperatives
(N\CO) recommendations for crop production. Although the subsidized 
price of fertilizers in Zambia favor sales across the border into
 
Sialawi, there is no documented evidence that the subsidized price
levels have contributed to either excessive or careless use of
 
fertilizers in Zambia.
 

Among the alternatives examined, one emerges as being best 
suited to service Zambia's fertilizer needs. For this system to
 
work properly a centrally managed autonomous fertilizer marketing

organization needs to have authority, responsibility and
 
accountability for its operation and performance. 
 It is recommended
 
that the current system be restructured to better serve Zambia's 
agriculture and to increase operational and cost effectiveness. 

Under the present system, NCZ would replace NAMBOARD as being
the primary supplier of fertilizers within Zambia. NCZ would assume 
this role for several major reasons. First, as NCZ becomes fully

operational when the rehabilitation of the Kafue plant is completed,
NC7 will be better able to adjust import needs in accordance with 
its production capabilities in the quickest and cheapest manner
 
possible. Given the size of Zambia's fertilizer needs relative to

world market conditions, it is simply uneconomical for more than one 
buyer to procure Zambia's external fertilizer needs. Second, since
 
NCI specializes in fertilizers, itwould be in a better position to
 
more quickly identify the types of fertilizer that are both needed 
and are ecologically appropriate for Zambian farmers. Itcould thus 
ensure that the right types of fertilizers were being provided to
the right provinces. T'hird, because of its limited storage capacity,
there would be a greater incentive for NCZ to transport fertilizers 
to the provinces as soon as fertilizers are either produced or
 
received from abroad. This would increase the likelihood that more 
fertilizers would be made available to small farmers in each of the
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nine provinces, thereby helping the poorest of the poor to raise
their incomes through increased production made possible by the
timely availability of fertilizers. Fourth, with NCZ assuming the
responsibility for determining when purchases should be made on theworld market, rather than simply leaving this responsibility with
the Tender Board, the GRZ could save precious foreign exchange by
buying fertilizers when their prices are at their lowest possible

level. Again, NCZ would be in the best position to move as
expeditiously as 
possible to make these purchases as inexpensively
 
as possible.
 

Under the recoinmended fertilizer marketing system (RFMS),
NAMBOARD would discontinue all fertilizer operations. 
NCZ, because
of its position in the fertilizer business, would become the apex
organization in the marketing system and perform those marketing
functions required indelivering fertilizer to the provincial
level. Title to fertilizers will pass with the product as 
itpasses
from NCZ to the marketing channel members. 
When those marketing

fertilizer take title and actually own the fertilizers, they will
strive to be more efficient because of accountability and profit
coitsiderations. Marketing channels arethat efficient and can dothe best job of satisfying the farmers' demands for fertilizer and
fertilizer-related services can be identified. 

For the RFMS to operate as efficiently as possible, support isneeded from many different organizations, each of which performsunique functions. NCDP, in close collaboration with NCZ, wouldcontinue to liaise with donors to plan for aid fertilizer supplies.
It is suggested that a Fertilizer Information Unit (FIU) be
established within MACO to provide accurate and timely market
information to all of the entities involved in the fertilizer
subsector. 
Similarly, it is recommended that a Technical Advisory
Unit (TAU) be established to advise NCZ, NCDP, the Extension Service
and others on technical matters 
related to fertilizers. The
Extension Service will have the added responsibility of helping to

educate retailers on fertilizer use.
 

Under the RF.S, marketing channels would be opened to allow
such new members as other parastatals, private coops, and private
firms to compete with the cooperative union. It is envisioned that
ZCF would continue to be a principal downstream marketing

organization, utilizing its extensive distribution network.
However, present voids in the system would be filled by the other
marketing channel members. 
 In this way, increased competition wouldprovide farmers with increased access to fertilizers and services.
Farmers would have a choice of places to purchase fertilizers. The
retailer that offers the best service will ultimately get more of
the farmer's business and, through volume, can reduce prices.
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Further, there is a strong business justification for providing

farmers access to fertilizer at the same time and place where they 
procure other agricultural inputs. Private cooperatives and such
 
organizations as NIEC Stores, LINWO, ICI, etc. can fill these roles.
 

A pricing policy to support the recommended fertilizer
marketing system needs to be designed. The pricing procedure should 
be based on actual costs and allow a sufficient margin for the 
marketing system to perform efficiently. In the short term, it is 
recommended that a uniform fertilizer price be established by

calculating a weighted transportation and warehousing cost at each
 
of the nine provincial warehouses. A margin to cover the cost of
transportation, storage and doing business should be determined,

thus producing a uniform at retail and farmer Inprice the level. 
keeping with the Fourth National Development Plan, a shift to a
 
regiotial and then to a market determined pricing system is
 
recommended when the marketing system matures. 
 It is also
 
recommended that the pricing policy be modified to allow for a
systematic phasing out of the subsidy during a five year period, as

called for in the Fourth National Development Plan. The impact of
 
the subsidy removal would be to some extent reduced 
 with timely
product availability that will increase crop yields significantly.
However, to further ease the impact of the subsidy removal, it is

suggested that the credit system be fortified to meet the increased
 
financial needs ,:,-
farmers.
 

The RFMS, which will yield results that are consistent with the
Government's Fourth National Development Plan, can only be
 
successful if fully endorsed by the Government. This includes the
 assurance that foreign exchange is made available to NCZ on a timely
basis for fertilizer procurement on the international market.
 

Moreover, it is important that the RFMS be phased in
 
sequentially over a period of 15 months to allow sufficient time for
 
planning and implementing. Since each component part is important
and has its individual function to play, the system will not be
 
complete without implementing it in its entirety. 
It is then, when
 
all the components work together synergistically, that the

Government, farmers and consumers of Zambia will truly benefit from 
this plan. 

The potential benefits of the RFMS are very large indeed. It 
is conservatively estimated that the system will save Zambia up to
 
K490 million annually when the system is fully implemented by 1992.
 
Some of the savings that are possible include a foreign exchange

saving of K130 million, yield loss reduction of K216 million,

leakage reduction of K76 million, material loss reduction of KSO
 
million, credit repayment of K30 million and working capital
 
reduction of K1O million.
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I INTRODUCTICN 

The Government of the Republic of Zambia recognizes the 
inportant role that fertilizer plays in the production Uf food and
 
fibre and the need for self-sufficiency. The Government has also 
expressed concern regarding the inefficiencies in the current supply 
system in making the right quantity of the appropriate fertilizers
 
timely available to farmers in a cost effective manner; of 
particular concern is the supply to small scale farmers. The
 
organizational framework rqquired to manage the current fertilizer 
supply system is being challenged by the Government. 

Due to the urgency and importance of these issues, the Natiorial 
Commission for Development Planning (NCDP) and Ministry of 
Agriculture and Cooperatives (MACO) conmissioned a team to carry out 
a fertilizer sector study during the period March through ay,
1989. The team was given a Terms of Reference (TCR) and mandate to 
develop plans of action that will, when implemented, overcome the 
constraints to efficient fertilizer marketing in Zambia. The
 
constraints to efficient fertilizer marketing and recommendations to 
improve the system have been identified in many previous studies,
(ie. Dutch 1989, MAO) McPhillips 1987, FAO 1986, FAO/World Bank 
1985, World Bank 1985 and MACO 1983). The study team, through field 
visits and interviews with organizations that are concerned with
 
fertilizer marketing, reconfirr..d the current constraints. The TOR,
study team members, and organizations surveyed are cited in Appendix I. 

An efficient fertilizer marketing system is essential for the 
continued development of Zambia's agricultural economy. More food is 
needed now. UNICEF reports that 60% of the infant mortality rate in 
Zambia can be attributed to malnutrition. The 1989 February issue of 
the "Ecunomisr" states that 48% of all Zambians lack access to a stable 
food supply. It further stated that of 433 children hospitalized in 
1987 one fourth died of malnutrition. An efficient fertilizer 
marketing system will stiinjlate food production by making essential 
fertilizers and other inputs timely available to farmers. Not only

will it provide essential inputs to increase food production it can 
also provide a place for the farmer to sell his surplus crop produce.
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II PERTILIZER SITUATION
 

A. Cons tionq 

Data related to fertilizer use in Zambia are actually estimates 
of NAMBOARD sales to the Provincial Cooperative Unions (PCU's) or 
direct to farmers. As indicated in tables 1 and 2, fertilizer use 
has declined 5 of the past 8 years and currently totals about 
225,000 tons of product. Fertilizer nutrient use is estimated by 
the Ministry of Agriculture and NAYFLOARD at 87,700 tonnes (T) in 
1988 (table 3). The N:P205: K20 ratio is 1:0.4:015.
 

The most popular products sold by iRABOARD are compounds (R, X, 
id D) ur._a, and ammonium nitrate; collectively, they account for 

Aboat 90% of the cotal market (table 4). The product mix used by 
Zambia farineLS is based upon official recommendations issued by the 
Researcii Department of the Ministry of Agriculture.
 

Maize is the principal crop planted in Zambia and accounts for 
about 90% of the fertilizer market. Other crops fertilized to a 
lesser extent include cotton, sunflower, sorghum, soybeans,

groundnuts, wheat, and tobacco. Some pastureland is also fertilized. 

The sedsonality of fertilizer use is dictated by the cropping 
system and rainfall pattern. Zambia has a single cropping season
 
with basal fertilizer applications beginning in late November and 
top dressing occurring in January and February. An estimated 95% of 
the fertilizer sales occur in November - February. The balance is 
used on the winter wheat crop or by vegetable gardeners. 

The fertilizer market in Zambia is divided into 9 geographical 
regions. The irost important regions in terms of fertilizer sales 
are the Eastern, Southern and Central provinces which account for
 
about 65% of total sales (tables 5 and 6). The market is further 
seg:ented on the basis of small scale and commercial farmers. Small 
scale farmers reportedly account for about 60% of the market. 

It should be noted that while NA!BOARD sales figures may be 
accurate, actual fertilizer use by Zambia farmers is probably 
significantly lower. The reasons for the variance include (1) 
carryover stocks held by corrnercial farmers and the cooperative
unions are not precisely known, (2) losses, and (3) across the 
border sales to farmers in neighbouring courtries. The extent of 
these factors is not known but is significant. Because of supply 
uncertainty and the expectation of sizeable price increases many 
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comnercial farmers maintain an on farm inventory of one year's 
fertilizer requirements. The cooperative unions have only recently 
engaged in fertilizer marketing on a national scale and do not have 
an effective accounting system for fertilizers, and as such 
inventory levels are not known. The extent of losses after delivery
 
to the provincial cooperative unions is estimated at 5% but may in
 
fact be higher since the current system offers no incentive for
 
efficiency in transport, handling, and storage. The leakage of
 
Zambia fertilizers to neighbouring countries is significant,
 
particularly in the case of Malawi where local prices are more than
 
double prices in Zambia. The IFDC study team was in Malawi during 
October - December 1988 and observed a number of trucks and carts 
delivering Zambia fertilizer to Malawi farmers. The leakage to
 
neighbouring countries is not precisely known but is estimated at
 
15,qOO - 25,000 T per year. The net effect of all of the above 
factors is that NAMBOARD sales can be conservatively discounted by 
15% - 20% to arrive at the quantity of fertilizer applied to Zambian 
soils and crops. Based upon NAMBOARD sales of 225,000 T in 1988, it 
is estimated that actual consumption was only about 185,000 T. 

Because of the absence of reliable data on fertilizer use in
 
Zambia, estimates of use were also made based upon estimated 
fertilization practices and the official fertilizer 
recommendations. In 1987, the total nutrient requirement (assuming 
all soils have a medium fertility level and all crops (soils) are 
fertilized at the recommended rate) was 189,800 T (table 7). An 
average product analysis of 39% yields a total of 486,700 T of 
fertilizer products. It is well known that all farmers do not 
fertilize at the recommended rate. Therefore, the agronomic 
requirement has been discounted to reflect the current fertilization 
practices of Zambian farmers. The following assumptions are made: 

Assumption: 1) 75% of land is cropped by small scale farmers 
2) 25% of land is cropped by commercial farmers 
3) 50% of small scale farmers fertilize at 60% of 

recommended rate 
4) 85% of commercial farmers fertilize at the 

recommended rate 
5) Agronomic requirement in 1987 was 486,700 T of 

product 

Therefore: 0.75*(0.5*(0.6*486700) + .25*(0.85*(1.0*486,700) 

109,507 + 103,423 = 212,930 T 
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Based upon this analysis, fertilizer use is estimated at about 
213,000 T of product.
 

Contrary to the concern voiced by officials inthe fertilizer
marketing system regarding the inefficiency of fertilizer use (ie
wastage) by Zambian farmers, the study team found that fertilizers 
are highly valued by farmers and are basically being correctly

applied. In fact, there appears to be a significant unsatisfied
demand in the market place. The delayed arrival of fertilizers in
1989 only aggravated the already short supply situation. 



Table 1: ZAMBIA FERTILIZER CONSUMPIION BY TYPE, 1980-88
 

EST. 
PRODUCT/YEAR 1980 1981 1982 1983 1984 1985 1986 1987 1988 

TONNES OF PRODUCT 
COMPOUND 
A(2-18-15) 58 4 18 6 6 0 34 0 0 
C(6-18-12) 5429 6079 4164 2317 2498 4092 3292 6824 10000 
V(4-18-15) 1509 2308 1426 748 1293 1193 802 1945 2000 
R(20-20-0) 38977 41811 31762 17378 18648 22260 13460 22166 25000 
X(20-10-5) 35534 29853 37853 28761 34440 26983 38173 48071 42000 
D(10-20-10) 28921 35923 53366 43396 21689 57518 42388 63751 45000 
OTHER(12-24-12) 0 0 0 0 72.4 214 47 0 0 

NITROGEN 
AN 24317 26458 21142 16265 11912 9375 6594 17820 18000 
S/A 1294 1899 2303 261 116 972 62 0 1000 
UREA 57171 64793 58764 52627 44425 76335 79389 72192 65000 
NITRATE OF SODA 167 297 30 21 17 69 33 50 0 
C.A.N. 0 0 0 0 1907 4786 1330 6672 6000 

PHOSPHATE 
s/S 517 286 99 151 131 155 374 147 1000 
T/S 2051 1919 622 667 336 749 1524 565 5000 

POTASH 
P7W 78 185 64 61 167 80 7 7 100 
P/C 141 105 44 110 47 64 2 14 500 
MIXED T/S&S/S 0 12 86 627 0 156 0 0 0 
LIME MIXTURE 0 0 0 0 441 126 10 103 0 
GYPSUM & OTHERS 197 685q 6007 2403 5096 6053 3183 3497 4400 

TOTALS: 196361 218791 217868 165798 143894 211180 190675 243824 225000 

SOORCE: NAMBOARD 



TABLE 2: FERTILIZER CONSUMPTION TRENDS IN ZAMBIA, 1980- 88 

N 

1980 
1981 8.7 
1982 (6.1) 
1983 (20.0) 
1984 (12.7) 
1985 41.3 
1986 0.9 
1987 15.0 
1988 (9.0) 

P205 

.-
7.2 


13.4 

(27.4) 

(18.0) 

32'.6 

(11.8) 

44.8 

(4.6) 


K20 

%Change 


9.8 

4.5 


(22.9) 

(16.7) 

80.0 

(17.3) 

47.8 

(14.1) 


**** denotes negligible change 

TABLE 3: APPARENT FERTILIZER CMiSUMPTION IN 

N 

1980 53.0 
1981 57.6 
1982 54.1 
1983 43.3 
1984 37.8 
1985 53.4 
1986 53.9 
1987 62.0 
1988 56.4 

P205 


19.5 

20.9 

23.7 

17.2 

14.1 

18.7 

16.5 

23.9 

22.8 


K20 

,000 TONNES
 
6.1 

6.7 

7.0 

5.4 

4.5 

8.1 

6.7 

9.9 

8.5 


Total Total 
Nutrient Product 

-... .­
-
8.4 8.2 
(0.5) 

(22.2) (21.8) 
(14.5) (13.3) 
42.2 42.7 
(3.9) (6.4) 
24.3 27.7 
(8.5) (7.8) 

ZAMBIA, 1980 - 88 

Total 
Nutrient 

Total 
Product 

78.6 
85.2 
84.8 
66.0 
56.4 
80.2 
77.1 
95.8 
87.7 

196 
219 
218 
166 
143 
211 
191 
244 
225 

Source: Ministry of Agriculture and Cooperatives
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TABLE 4: PRODUCT USE TRENDS IN ZAMBIA 

TYPE 1980 1984 1988 

"R" 
%xm 
wD" 

19.8% 
18.1 
14.7 

10.9% 
23.9 
15.1 

11.1% 
18.7 
20.0 

Urea 29.1 30.9 28.9 
A/N 12.4 8.3 10.7 
Other 5.9 10.9 10.6 

TOTAL 100.00% 100.00% 100.00% 

Source: Ministry of Agriculture and Cooperatives
 

TABLE 5 FERTILIZER SALES BY PROVINCE IN ZAMBIA 1986- 1987
 

PROVINCE 1986 1987
 
------- Product Tonnes--

EASTERN 55,090 50,919 
SOUTHERN 37,839 48,748 
CEFRITAL 53,552 55,457 
NORTHERN 14,364 28,350 
COPPERBELT 8,420 13,926 
NORTH-WEStERN 2,537 4,116 
WESTERN 6,612 6,574
 
LUSAKA 22,727 29,304
 
LUAPULA 3,849 6,422 

TOTAL 204,990 243,816 

Source: Ministry of Agriculture and Cooperatives
 

TABLE 6 FERTILIZER USE BY REGION AS A PERCENT OF TOTAL 

REGION 1986 1987 

EASTERN 27.0 20.9 
SOUTHERN 18.5 20.0
 
CEntRAL 26.1 22.8 
OTHER 28.4 36.3
 

Source: Ministry of Agriculture and Cooperatives
 



8
 

TABLE 7 AGRONOMIC REQUIREMKWS
 

AREA NUVENT REQUIREMENTS 
HARVESTED, PER HECTARE ASSUMING TOTAL AGRONOMIC 

CROP 1987 MEDIUM FERTILITY LEVEL REQUIP 4 
HECTARES KGS TONNES 

N P205 K20 N P205 K20 

MAIZE 808,000 130 50 15 105,000 40,400 12,120 
CASSAVA 73,000 
COTTON 83,000 50 50 15 4,150 4,150 1,245 
SUNFLOWER 40,000 50 35 15 2,000 1,400 600 
SORGHUM 
MILL'ET 
GROUNDNtfJS 

45,000 
43,000 
56,000 

50 
50 
25 

35 
35 
50 

15 
15 
25 

2,250 
2,150 
1,400 

1,575 
1,505 
1,800 

675 
645 

1,400 
RICE 13,000 55 80 15 715 1,040 195 
WHEAT 4,000 120 60 25 480 240 100 
SOYBEANS 20,000 13 40 25 260 800 500 

118,405 53,910 17,480 

- ACTUAL USE VERSUS AGRONOMIC REQUIREMENTS -

N P205 K20
 
------- TONNES 

ACTUAL USE IN 1988 56.4 22.8 8.5 
AGROOOMIC REQUIREMENTS: 118.4 53.9 17.5 

ACTUAL AS A %OF REQUIREMENTS: 47.6% 42.3% 48.6% 

ES2IMATED TONNIAGE OF PRODUCT REQUIRED BASED UPON AGRONOMIC 
REQUIREMENT AND NUTRIENT CONTENT OF CURRENT PRODUCT MIX 

I AGRONOMIC REQUIREMENT (N+P205+K20) =189,800 
II 1988 AVERAGE PRODUCT ANALYSIS (N+P205+k2) =39% NUTRIENT 

III TONNAGE IMPLIED (PRODUCT TONNES) =486,700 TONNES 
IV ACTUAL TONAGE USED 1988 =225,000 TONNES 
V ACTUAL USE AS A % OF AGRONOMIC REQUIREMENT 46% 
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B. The Economic Incentive For Farmers To Use Fertilizer 

Based on information provided to the study team, there is a wide
 
variation regarding the profitability of neize production in
 
Zambia. For large scale farmers with heavy input costs (ie. 
machinery costs, working capital, etc.) maize may not be as 
profitable as it has been in the past and other crops are offering a 
better return; thus commercial farmers are shifting to such crops as 
seed maize, soybeans, sunflower, etc. For medium scale farmers with 
low input costs, maize production is still profitable. The small 
scale farmer with a relati, ely low level of investment finds maize 
production profitable.
 

Since maize accounts for 90% of the total fertilizer used and,
 
in the small scale farmer sector virtually 100% of the fertilizer
 
used is applied to maize, the best indicator for fertilizer 
profitability is on niize.
 

A crop production cost study carried out in 1986 by Krenz, R.D.,
 
et. al. on 52 commercial farms shows that cost of maize production 
on commercial farms was K76 per 90 kg bag. The variable and fixed 
costs were K56 and K20 per bag respectively. With maize priced at 
K55 per bag the farmers were not even covering their variable costs. 

The following data compiled by the Farm Management Section, 
Department of Agriculture, in May, 1988, shows a per ha variable 
cost for 3 categories of farmers and the break-even maize production 
levels required to cover variable costs in 1988/89. 

Small Large
 
Emergent Commercial Coummercial
 

Variable Cost (Kwacha) 1,585 2,980 4,224
 
Price per Bag (Kwacha) 108 100 108
 
Break-even yield (Bags) 15 28 39
 

In this calculation, variable costs included are inputs, hired 
equipnent cost, insurance, and labor. A fixed cost for land and 
working capital was not included. Assuming average maize yields of 
30 bags per ha. for emergent farms who use fertili--r, and up to 90 
bags per ha. for commercial farmers, maize production is now 
profitable.
 

However, the study team interiewed several commercial farmers 
with low input costs and they stated that their maize production 
cost in 1988/89 would be approximately Kl00 per 90 kg bag of grain 
delivered to NAMBOARD. (Transportation cost for maize and 
fertilizer represents approximately 50% of their cost.) Based on an 
expected yield of 85 bags per ha. a net profit of only 
approximately K680 per ha can be realized. 
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Another measure of the financial incentive farmers have for 
using fertilizer is the value cost ratio (VCR), (ie.the value of
 
incremetnal output per kilogram of nutrient divided by value of
 
incremental cost per kilogram of nutrient). With the exception of
1985/86, a favourable VCR of 4 to 5 has been maintained (Table 8).

The VCR in 1985/86 was 8.4 and resulted from maize prices almost

doubling while nutrient costs remained constant at KI.24 per kg of 
nutrient.
 

With a favourable VCR of 5.2 in 1988/89 maize production isvery
 
profitable.
 

TABLE 8: VALUE:COST RATIOS FOR HYBRID MAIZE 1984 - 1989 

Marginal Maize Value of Fert. Marginal Value:
 
Output Price Marginal Price Cost/kg Cost
 
(a) (b) output (c) Nutrients Ratio 
kg Vl/-kg I 7--kg (d) 

1983/84 17 0.272 4.6 24.10 1.12 4.1
 
1984/85 17 5.4 1.24
0.315 26.75 4.4
 
1985/86 17 0.611 10.4 
 26.75 1.24 8.4

1986/87 17 0.867 14.7 72.50 3.37 4.4 
1987/88 17 0.889 15.1 72.50 3.37 4.5
 
1988/89 17 20.4
1.200 	 84.64 3.94 5.2
 

(a) 	 Based upon estimates by J. K. McPhillips, "The Lima" research of 
10 bags niaize per lima with 1 bag of compound X and 1 bag of 
amronium nitrate (i.e. an increase of 8 bags of maize).
 

(o) Price of grade A maize based on 90 kg bag prices.
 

(c) Urea and Compound D used in calculation. Prices for each was
 
K24.10 per 50 kg bag through 1985/86. An average price was used
 
for years 1986/87 - 1988/89
 

(d) Determined on nutrient content since bags of fertilizers vary in
 
percentages of nutrients.
 



C. Fertilizer Supply
 

Zambia derives its fertilizers from three sources - commercial 
imports, a local production facility, and donors (Table 9). I 1988, 
donors provided Zambia 141,371 T of fertilizer or 52% of the country's
 
total supply.
 

Zambia has one fertilizer producer, Nitrogen Chemicals of Zambia 
(NCz) which is a parastatal. The design capacities for the complex are 
as follows:
 

Product Design Capacity 
(Tonnes of Product per Year) 

Ammonia 97,680
 
Nitric Acid 126,000
 
Sulfuric Acid 60,000
 
Am. Nitrate 147,650
 
Am. Sulfate 50,000
 
Compounds 142,320 

Raw materials for the plants include locally mined pyrites and coal
 
and imported products (i.e. urea, DAP, potassium chloride, etc.) for the 
manufactuhe of compound fertilizers. Because of various problems, the
 
plant's operating efficiency is less than 40%. Actual production totaled 
80,543 T of product (mostly compounds) in 1988 (Table 9). 

Commercial imports supplement domestic production and donor 
supplies. In 1988, commercial imports totaled 48,735 T of various
 
products; urea accounted for about 70% of the total. 

In looking to the future, it is expected that the NCZ plant will play 
an increasing role in supplying the fertilizer requirements of Zambian 
farmers. A plant rehabilitation program isnow underway and when 
completed in late 1989 will increase capacity utilization to 80% of 
design. The expected production levels in 1990 are as follows: 

Product Expected Production 1990
 
- Tonnes of product -


Am. Nitrate / 50,000
 
Compounds 130,000
 

1/ poduced as finished fertilizer. 

If these production levels are realized, beginning in 1990/91 
virtually all nf Zambia's basal fertilizer requirements, as well as an 
increased share of the top dressing requirements, can be met by NCZ. 
However, it is expected that about 60,000-70,000 T of urea will continue
 
to be required for top dressing. In addition the volume of raw material
 
imports needed to sustain production at the NCZ will also increase with 
its improved operating rate.
 



TABLE 9: SOURCE OF SUPPLY FOR FERTILIZERS USED IN ZAMBIA 

1986 1987 1988 

TYPE DONOR 
LOCAL 
PROD. 

COM. 
IMPOPTS TOTAL DONOR 

LOCAL 
PROD. 

comm 
IMPORTS TOTAL DONOR 

LOCAL 
PROD. 

COMM. 
IMPORTS TOTAL 

TONNES OF PRODUCT 

C 
V 
R 
X 
D 
OTHER 

4000 
2000 

24000 
10000 

4689 
24071 
20775 

12000 

24000 

4000 
2000 

16689 
48071 
54775 

3000 
1000 

15000 
29252 

22485 
32099 
3247 

9000 
2200 

28100 
15340 
12400 

9000 
2200 

28100 
34408 
42266 

49748 
1000 54666 

NITROGE 
AN 
UREA 
CAN 

OTHER 

P OSPHATE 
TSP 

SSP 
OTHER 

47613 
7739 5000 

15000 
12739 
62613 47581 

200 

10559 27000 
31831 
15500 

3869 

2680 

35500 

2680 

6500 
1300 

30869 
67331 
15500 

6500 
1300 

POTASH 
MOP 
S.P. 

OTHER 975 

650 
130 

975 

650 
130 

T(OTAL 87613 57274 56000 200887 96033 68390 141371 80543 48735 269469 
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III CURREN FERTILIZER MARKETING SYST= 

A. Overview
 

The current fertilizer marketing system is conceptionalized in
 
figure 1. There are 14 different institutions involved in supplying

the Zambian farmer fertilizers. The National Fertilizer Ommittee, 
with a representative of each of the various institutions involved 
in fertilizer related decision making, serves as the overall 
coordinating body for the fertilizer subsector. The individual 
institutions involved are ab follows: MAWO, NAMBOARD, NCZ, ZCF, 
PCM'S, Commercial Farmers Bureau, Mt. Makulu Research Station, 
National Tobacco Company, Tobacco Board of Zambia, Tobacco 
Assocaition of Zambia, MINEX, MOF, Bank of Zambia and Indeco. The 
sequence and functions carried out by each organization can be 
described on the following basis.
 

B. Forecasting Sales
 

Theoretically, farmers are surveyed on fertilizer requirements
for the next cropping season by the organizations that makes sales 
to them. Sales are made to farmers by Nitrogen Chemicals of Zambia 
(NCZ), National Agricultural Marketing Board (NAMBOARD), Provincial 
Cooperative Unions (PCU's), District Cooperative Unions (DCUI's),
Primary Societies, and Rural Depots. These organizations estimate 
the next year's sales and forward their requirements to the National 
Fertilizer Committee. The committee, upon receiving advice from 
NA1UOARD, MACO and ZCF approves the final demand forecast. In 
actual practice, sales forecasts appear to be based on tonnage sold 
during the past season(s) and adjusted to reflect a small growth 
rate. Estimated requirements for the 1988/89 season amnted to 
344,125 T as compared to estimated sales of 225,000 T. 
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C. Procurement 

Based upon discussions with donors and NCZ and National budget 
limitations on direct imports, the National Fertilizer Committee 
determines supply sources to meet fertilizer requirements. NCZ 
estimates annual production and the quantity of products it can 
supply. This quantity is deducted from the annual requirement. The 
connittee then polls the donors and requests a commitment on 
supplies. The donor supply is then deducted from the annual 
requireent. Th National Fertilizer Committee then adjusts and 
approves the quantity to be imported commercially. The annual 
fertilizer requirenent is aMproved by the committee and is referred 
to as the allocation. The approved allocation is sent to NAMBOARD 
for action. NAM)BOARD is responsible for procuring the short fall
 
from coirnercial sources on the international market. The fertilizer
 
supply can be illustrated as:
 

TOIAL ESTIMATED = NCZ + Donor + Commercial + Available 
SALE Production Tonnage Imports Inventory 

The Ministry of Finance (MOF) is notified regarding the 
fertilizer allocation and a request for foreign exchange and 
financing is made. After approval is obtained from the MOF', 
NA!}3OARD notifies the Tendering Board of a forthcoming tender. 
NAMBOARD then prepares a tender, (i.e. product specification and 
quantities, bagging, shipping conditions, etc.) and gives to the 
Tender Board for floating a tender. Bids are then received by the 
Tender Board and sent to NAMBOARD for analysis and approval. The 
approved bids are in turn sent back to the Tender Board for awarding 
contracts for supply. NA!BOARD proceeds to open a Letter of Credit 
(LC) with the Coimnercial Bank to cover the cost of the fertilizer. 

Commnercial fertilizer imports are contracted for on a CIF Lusaka 
basis. Any demurrage costs resulting from delays in unloading at 
ports ace borne by the suppliers. Zamcargo handles all port 
clearance activities for fertilizers arriving in Dar es Salaam. 
While the study team was unable to observe their performance in 
Tanzania, discussions with management staff in Zambia suggest only a
 
moderate concern reqarding the loss levels. The loss levels are in
 
fact excessive and one would expect that this would be of major
 
interest to anyone involved in the marketing system. Following port
 
clearance, any additional costs above those contracted for
 
transportation to Lusaka are for the account of the supplier. All 
imports into Zambia are by rail. See Appendix I, a map of Zambia 
showing Railroads, and major Highways and Cities. 
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Figure 1: CURREIT FERTILIZER MARKETING SYSTEM AND INSTITUTIONAL LINKAGES 
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The pipeline time for siles forecasting, tendering and transporting
 
fertilizer to farmers is estimated at 18 months.
 

NCZ determines its raw material requirements to meet production 
schedules and obtains them from either donors or through commercial 
imports. Financing for commercial imports is arranged with the MOF.
 
Purchases and importation of the raw materials are handled directly by 
NCZ.
 

In 1988, about 188,000 T of fertilizers were shipped from various
 
ports of discharge worldwide to Zambia (Table 10). With the exception of
 
a small tonnage procured from Zimbabwe, most of the fertilizer was
 
channeled through the port of Dar es Salaam. Of the total tonnage 
shipped, only 136,000 T had actually arrived in Zambia as of March 3, 
1989. (Table 10). An estimated 45,000 T were considered in transit (24% 
of total shipped), 4,800 T were lost (2.6% of total shipped) and damaged 
material is estimated at 1,500 T (1.3% of total shipped).
 

As previously indicated, Zanbia's imports are ccmprised of donor 
suppliers (75%) and comercial imports (25%). Doncr sapplies are usually 
tendered for diring March - June and generally arrive in Zambia prior to 
Novenier. Of uhe total quantity of donor fertilizer reportedly shipped 
for the 1988 use season, 80% had arrived by March 3, 189. Recognized 
losses on donor supplied material are abouL 2.5% of the quantity received. 

Commercial imports for the 1988 use season were expected to total 
45,589 T. However only about 52% of the total had been received by March 
3, 1989, and losses as a percent of arrivals are estimated 6%. The 
losses are -xcessive and the late arrivals (mostly urea) resulted in top 
dre:ssing maoterial being in short supply for the 1988/89 cropping season. 
Further, the late arrival of fertilizer means that the material will 
ew''n in i.ventory for an additional 6 months, incurring the associated 

stor 2'j. rnd orking capital costs. 

The lapse time fren the date of fertilizer shipment to arrival in 
Zaijriia varies depending upon (1) port congestion at Dar, (2) rail
 
vehicle availability for movement to Zambia and (3) shipping contract
 
terms. As indicated in Table 11, the shipping time from Europe to Zambia
 
is typically 25-35 days, meaning that under normal conditions, in order
 
for fertilizer to arrive in time for the use season it must leave the 
port of discharge with sufficient lead time to allow arrival in Zambia 
and distribution to the rural depot level by October 1. The port 
congestion at Dar es Salaam and limited rail wagon availability for 
fer ilizer haulage to zambia are major bottlenecks in the system and are 
not -pr,,cted to improve in the near future. This further magnifies the 
need to corplete the tendering process earlier in this year. An 
additional d'lvelopment which contributed to the late arrival of 
fertilizer in 1988/89 was the Covernment's intervention in overriding 
existing contracts for fertilizer haulage. The Government required that 
due to the eiergency of ioving priority cargoes, (iemaize and wheat) all 
movem-nt of non essential food stuff would be temporarily halted. 
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TABLE 10: ZAMBIA FERTILIZER IMPORT PROGRAM FOR THE 1988/89 CROP YEAR * 

Quantity 
Shipped 

Quantity 
Received 
- Tonnes of 

Losses 
fertilizer 

In Transit 
-

Damaged 
Fertilizer 

Coumercial Imports 
Donor supplies 

142,349 
45,590 

113,708 
23,069 

3,428 
1,414 

24,023 
20,853 

1,190 
252 

Total 187,939 136,777 4,842 44,876 1,442 

• as of March 3, 1989 

Source: NAMBOARD
t. 

TABLE 11: IN TRANSIT TIME FOR FERTILIZER SHIPPED TO ZAMBIA VIA TANZANIA 

Donor/Source Date Shipped Eta Time in Transit Tonnage 
- DAYS -

Japan 3/29/88 5/10/88 43 14331 
Japan/Zimbabwe 5/30/88 5/31/88 1 2240 
Norway 4/27/88 6/10/88 44 9982 
Netherlands/Zirbabwe 6/27/88 6/28/88 1 5000 
Sweden - 6/23/88 - 12250 
Netherlands/Zimbabwe 6/16/88 6/17/88 1 2200 
Norway 6/18/88 - - 1555 
Norway/Zid-abwe 6/18/88 6/19/88 1 5000 
Netherlands 6/18/88 - - -
Netherlands 6/29/88 - - -

Netherlands - -

Norway 8/11/88 9/1/88 21 -
Netherlands 8/23/88 10/8/88 46 8000
 
Italy 10/3/88 10/22/88 9 6587
 
Italy 9/14/88 10/6/88 22 2913
 
Italy 9/14/88 10/6/88 22 9006
 
Netherlands 10/31/88 12/3/88 34. 990
 

Conurpercial 
Norway 9/29/88 10/6/88 8 35500 
Norway - - - -

Belgium 10/24/88 11/28/83 35 259 
U.K. - - - 1380
 
Belgium 10/11/88 11/17/88 37 1300
 

Source: NAMBOARD
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D. Physical Distribution
 

Fertilizers are channelled through NAMBOARD as shown in figure 2. 
Physical distribution from NAMBOARD can be made in two ways (a)directly
 
to farmers (normally the large and medium size comm3rcial farmers) and 
(b) to the PCU'S. Because of the limited rail network in Zambia most in 
country movement of fertilizers is by road. The current commercial 
transport rates are K1.45 for distances up to 100 km and K0.80 for 
distances over 100 km. Because of the poor road conditions and long
delays in product loading/unloading truckers are reluctant to move short 
hauls as the longer hauls provide a more realistic profit. 

The PCU's physically move fertilizers in two directions, (a)to
 
other member cooperatives and (b) directly to the farmers. The DCU's 
likewise have two outlets for fertilizers, (a) to primary societies and
 
(b) directly to farmers. The primary societies also have two outlets, 
(a) to rural depots (sub-depots) and (b) directly to farmers. The only 
outlet open to the rural depot is sale to farmers. 

A major consideration in fertilizer marketing is product ownership 
as the fertilizer moves through the marketing system. Figure 3 depicts 
the title flow of fertilizers in the current marketing system. This
 
contrasts with the physical flow of fertilizer in that NAMBOARD does not
 
have physical control of the fertilizer even though it retains product
 
ownership and is ultimately responsible for losses. 

Title to the fertilizers passes from NCZ, donors and commercial
 
suppliers to NAMBOARD. NCZ sells some fertilizers to commercial farmers
 
at the factory gate. Title passes to the farmers at this location.
 
Currently NAMBOARD takes title to fertilizers F.O.B., NCZ and F.O.R., 
Lusaka for commercial and donor imports. Title to the fertilizer stays
with NAMOARD. The fertilizer is passed to PCU's at the NA1MBOARD 
warehouses. The PCU's act as sales agents on behalf of NAMBOARD. When 
the ?CU's, DCU's, and rural depots sell the fertilizer to farmers, the 
title actually passes from NAMBOARD to the farmers.
 

The retailing function is primarily performed by the ZCF through its 
cooperative network. However, a retail function is also carried out by 
NCZ and NAMBOARD with fertilizer sales direct to farmers. It is 
estimated that 70% of the fertilizer sold is by the cooperative union, 
and the reminder by NAPIBOARD. Although a number of organizations which 
appear well suited to handling fertilizers exist in Zambia, the 
Government's control of the marketing system is such that they do not 
have the oportunity to add fertilizer to their product mix. 

The 1986 FAO fertilizer study indicated that the retail network 
included 1,070 depots and was adequate to serve the Za'bian farmers. 
NAM&WARD reported to the study team that presently there are 856 rural 
depots. The study team found areas where additional retail outlets are 
needed as farmers have to travel distances greater than 30 km to 
purchase fertilizers. Additional depots or private stockists 
(retailers) are needed to fill such voids in the system.
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The physical distribution of fertilizers within Zambia is a major

bottleneck in the marketing system. The estimated fertilizer 
requirements, supply and shortfalls for 1988/89 are shown in the
 
Appendix II,Table 1. Some PCU depots receive too much fertilizer and 
others receive too little. For example, only Chama in the Eastern
 
Province, Serenje in the Central Province, and Ndola the Copperbelt
 
Province received basal dressing fertilizers even close to their
 
estimated requirements. For top dressing fertilizers, only Mongu in the
 
Western Province and Kalomo and Livingstone in the Southern Province
 
received an amount nearly equal to their estimated requirements. As a 
result of the late arrival-of imports, the over and under supply of top
dressing fertilizer appears to be more erratic than for basal
 
fertilizer. The Lusaka Depot received an overage of 14,980 T and Mkushi
 
in the Central Province had a shortfall of 10,814 T of product. Another
 
area of inefficiency in the distribution stystem is the reshipment of
 
ferh lizers from depot to depot and province to province to meet
 
demand. Such reshipments not only contribute to delayed product
 
arrivals and higher costs but also result in increased physical losses.
 

An ARPT input supply and demand survey, November 1988 on *Input

Delivery For Maize - 1987/88 Season' found that in the Northern Province 
28% of the farmers had not received basal dressing fertilizers by the 
critical planting date of December 15. The benefit of basal fertilizer 
is root developfnent from the phosphate and in promoting initial plant
development. When basal fertilizers are not available for up to three 
weeks after planting, yields may be reduced by 5 to 10 bags per
hectare. Untimely supply of top dressing fertilizer can be just as
 
costly. A timely supply of fertilizer is absolutely necessary to
 
realize f.aximum crop yields. 

The total warehouse storage capacity for fertilizer in Zambia at
 
237,000 T is adequate; however, it is not effectively positioned

throughout the country to adequately serve all provinces. Provinces 
where additional storage may be required are Eastern, Northern, Central, 
Western, and Luapula.
 

Table 2 in Appendix II shows warehouse storage capacity by location
 
and fertilizer sales in 1987. NAMBOARD has retained four warehouses, as
 
indicated in the table at Monze, Natuseko, Chisamba, and Lusaka with 
capacity of 96,000 T. The remaining 141,000 T of storage is controlled 
by the ZCF. As indicated in the 1989 Dutch study, 'Logistics of 
Fertilizer Distribution and Maize Haulage in Zambia' outside storage at
 
the port and moving rail wagons without tarpaulins is a major problem.
Also fertilizers are stored at warehouses outside with tarpaulins as 
cover. The tarpaulins occasionally are not timely received or are not 
adequate to protect the fertilizer against the rains. Further, in most 
cases the fertilizer is not placed on dunnage (boards) to serve as a 
moisture barrier. It appeared to the study team that warehouse 
management of the fertilizer could be iirproved in stocking, inventory 
turn over (first-in, first-out), return of tarpaulins for covering of 
fertilizer, etc. 
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E. Pricing 

The main characteristics of fertilizer prices in Zambia are (a)
prices are controlled by the Government, (b) the pricing system isbased upon a uniform price policy, and (c) a subsidy rate of about
50% is maintained. 

The methodology used in establishing prices takes a number of

factors into account and involves several steps including:
 

(a) The national fertilize requirements as estimated by the 
National Fertilizer Committee,
 

(b) The quantities of fertilizer to be supplied by NCZ, donors, and 
,via commercial imports,
 

(c) The average cost per tonne of imported and locally produced
 
fertilizers,
 

(d) The Ministry of Finance indicates how much is available for
 
fertilizer subsidies, and
 

(e) MACO then calculates the selling price of fertilizer on the 
basis of what is available for subsidy. 

However, the exact formula for setting prices is knownnot and

does not appear to reflect supply and demand relationships and
 
costs. The main considerations appear to be in keeping fertilizer
 
prices as low as possible to farmers subject to national budget

limitations. The pricing mechanism does not offer any financial
 
incentive for market development nor does it encourage efficiency in 
the fertilizer marketing system.
 

Historically, prices have been adjusted fairly erratically as 
indicated in Table 12. Prices were relatively constant during
1984-86. However prices of all fertilizer products increased 
sharply in 1987, with the price of compounds up by 300% over 1986 
level. The reasons for this sudden increase appear to be tied to 
the devaluation of the Kwacha and the general increase in 
international fertilizer prices. 
Further, as indicated in Table 13,

the fertilizer price increase in in1987 actually resulted an 
adjustment (whether planned not)or in the fertilizer: maize price
relationship to that which existed in 1984 and 1985. 
Since 1987 the
 
fertilizer:maize price relationship has trended in favour of 
farmers; (i.e. 1987, kg of maizein 3.9 was needed to purchase one 
kg of fertilizer nutrient). For comparative purposes, in Malawi 4.5 
kg of maize is required to purchase one kg of nutrient at small 
holder fertilizer prices and 7 kg of maize is required to purchase 
on kg of nutrient at commercial farmer prices. 
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TABLE 12: FERTILIZER PRICES IN ZAMBIA, 1983/84 - 88/89
 

FERIILIZER PRODUCT 1984 1985 1986 1987 1988 1989 

- KWACHA PER 50 kg bag -
"R 24.10 26.75 26.75 80.00 80.00 92.60 

WX" 24.10 26.75 26.75 80.00 80.00 94.83 

HD* 24.10 . 26.75 26.75 80.00 80.00 98.27 
Am. Nitrate 23.20 25.85 26.85 56.00 56.00 64.00 

Am. Sulfate 22.55 25.20 25.20 48.00 48.00 53.00 

Ure 24.10 26.75 26.75 55.00 65.00 71.00 
SSP 22.50 25.15 25.15 50.00 50.00 71.50 
TSP 25.80 28.45 28.45 64.00 64.00 77.00 
Pot Chloride 21.10 23.75 23.75 55.00 55.00 69.50 

Pot Sulphate 20.85 23.50 23.50 80.00 80.00 102.00 

Since fertilizer pLit, ar fiycj at . u.-iform level to 
NAMBOARD, the ZCF, and farmers, the Government provides a allowance 
to partially offset the distribution costs incurred by NAMBOARD and
 
th2 ZCF. Regardless of the efficiency level in minimizing costs and 
physical losses, the marketing channel members receive the 
established illowance. Both allowances are provided as a direct 
subsidy to the two organizations and are not reflected in the price 
of fertilier. 

AiJ3LE 13: FEPILIZER AND CROP PRICE RELATIONSHIP 
Fertilizer
 

Maize Price* Kg of Maize to 
Year Price K per kg of Buy 1 kg of Nutrient 

K per kg nutrients 

1984 0.27 1.13 
 4.19
 
1985 0.32 1.25 3.90 
1986 0.61 1.25 2.04
 
1987 0.87 3.40 3.90
 
1988 0.89 3.40 
 3.82
 
1989 1.20 4.00 3.33
 

* Average nutrient cost for compound D and Urea 
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F. Subsidy 

The fertilizer sector in Zambia is heavily subsidized by the 
Government. The subsidy is contributing to inefficiencies in the
 
market place, creating a major burden on the national budget, and 
encouraging across the border fertilizer sales to neighbouring
 
countries.
 

Based upon data received from the MACO, the funds budgeted for 
the fertilizer subsidy in 1988/89 totaled 175,000,600 Kwacha. 
However, based upon informntion provided by NAMBOARD and ZCF the 
true subsidy is considerably higher. The total cost of fertilizer
 
at the retail point of sale is estimated to range from Kwacha 2,675
 
per T to Kwacha 3,980 per T, depending upon the product, (Table

14),, Manwhile, after the subsidy, the retail prices paid by 
farmers range from Kwacha 1,060 per T to Kwacha 2,040 per T. The
 
total cost of the subsidy is estimated at Kwacha 323,450,000 in 1988
 
or KY.,cha 1,438 per T. The average rate of subsidy is 45%.
 

The subsidies are applied directly to NAMBOARD, ZCF and
 
indirectly to farmers. All fertilizer produced by NCZ are sold to 
NAMBOARD at the estimated international market price (CIF Lusaka + 
15%). The revenue from the sale of NCZ fertilizer is collected from 
NAMBOARD. Donor fertilizer, commercially imported fertilizer, and
 
NCZ material are all transferred to ZCF on a consignment basis for 
sale to farmers at the official subsidized price.
 

NAIWBOAD is reimbursed by the Government for (a)the difference 
between the CIF Lusaka price and the retail price (i.e. from Kwacha 
650 to Kwacha 1550 per T) and (b)the handling allowance of Kwacha 
400 per T. The ZCF also receives a direct reimbursement of Kwacha 
200 per 7 fromw the Governm-nt for its role in distributing 
fertilizers. The current system places no premium on increasing

efficiency in the performance of the marketing functions. 

The fertilizer subsidy has resulted in retail prices being

considerably below fertilizer prices in some neighbouring countries
 
and this has contributed to a thriving market for Zambia fertilizers
 
in the region. For example, Malawi commercial farmers pay more than 
double the prices paid by Zambian farmers for fertilizers (Table
15). The extent of across the border sale of Zambian fertilizer 
cannot be precisely known; but based upon observations at the Malawi 
border in November and December, 1988 it is significant. Zambia 
fertilizers are also being sold in Zaire and possibly Tanzania. 
Because of natural barriers such as the Zambezi River and long 
transport distances to the other bordering countries (ie Angola), it 
is unlikely that significant volumes are moving to the remaining 
neighLouring countries. The total amount of leakage is estimated at
 
15,000 - 25,000 T per year.
 



TABLE 14: ESTIMATED SUBSIDY ON FEI-'ILIZER IN ZAMBIA - 1988/89 
TOTAL
 

ESTIMATED NAMBOARD ZCF TOTAL PRICE TONNES TOTAL 
PRODUCT COST- ALLOWANCE ALLOWANCE COST FARMER SUBSIDY SOLD SUBSIDY 

- Kwacha per Tionne----------- - - (Kwacha) 
C01141UUND 

C 2820 400 200 3408 1840 156b 10000 15,680,000

V 2820 400 200 3408 1800 1608 2000 3,216,000
 
R 2820 400 200 3408 1840 1568 25000 39,200,000
 
X 2820 400 200 3408 1897 1511 42000 63,462,000
 
D 2820 400 200 3408 1965 1433 45000 64,485,000
 
A/N 2075 400 200 2675 1280 1395 18000 25,110,000
 
S/A 2095 400 200 2695 1060 1635 1000 1,635,000
 
UREA 2237 400 200 2837 1420 1417 65000 92,105,000
 
CAN 2075 400 200 2675 1420 1255 6000 7.,530,000
 
SSP 2200 400 200 2800 1430 1370 1000 1,370,000
 
TSP 2617 400 200 3217 1540 1677 5000 8,385,000
 
POT. SUL. 3380 400 200 3980 2040 1940 100 194,000
 
PO. CHL. 2940 400 200 3540 1390 2150 500 1,075,000
 

70TAL 225,000 323,450,000
 

* C.I.F. Lusaka 

Source: Based upon information received from ZCF, Namboard and MACO. 
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Table 15: 	 COMPARISON OF RETAIL FERIILIZER PRICES IN ZAIIA WITH 
PRICES IN MALAWI 

Malawi Premium paid Difference 
Product Zambia price Price I/ in Malawi Y
 

-------	 Zambia Kwac per Tonne------ - %-

CAN 1420 3324 1904 134
 
UREA 1420 3402 1982 140
 
MOP 1390 3276 1886 136
 
SSP 1430 3097 1665 117
 

1/ Price paid by commercial farmers expressed in Zambian Kwacha 
2/ Malawi price as a %of Zambia price 

Source: Optichem Ltd. (Malawi) price list 
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G. Credit
 

Agricultural credit, whether in cash or in kind, is essential
 
for development activities. It is a strong factor in encouraging
 
small farmers to adopt new technologies for higher yields, and a 
powerful incentive to increase production and income. The smooth 
flow of credit is a complex process and therefore must be monitored
 
to ensure firstly that is reaching the intended recipients at the 
right price and secondly that it is rightly used, effectively 
recovered and sufficiently rechanneled. Too often, the credit 
delivery system is not viewed as a development project in itself, 
and hence its complexity is not fully comprehended by those
 
responsible for its implementation, monitoring and evaluation.
 

\Broadly, the agricultural credit system in Zambia consists of 
three major segments; the farmer, (borrower) the policy maker, and 
the institutional structure. The credit system in Zambia consists 
of farmers of all categories on the extreme, the policy makers (GRZ) 
on the other, with an institutional structure which comprises a 
number of private and government sponsored lending institutions in 
between. on a whole, the system does not flow smoothly because of a
 
number of factors including (a) the lack of an effective link
 
between end-users, especially small scale farmers, and credit
 
intermediaries or primary lenders, (b) poor coordination between 
marketing systems and the credit system, (c) weaknesses in funding,

organization, management and staffing of existing pui lic lending 
institutions, and (d) lack of complementarity between lending
 
operations and savings (except for the commercial banks). 

The primary private sector lenders are the Comercial Banks
 
(Barclays, Standard -nd Zambia National Commercial Bank). 
Coj~nr-cia! rnks provide loans primarily for the commercial 
fariners. !Muchof this credit involves a seasonal line of credit or 
overdraft financing. Barclays and Zambia National Commercial Banks
 
also have special loan programs for small farmers.
 

The Government sponsored and Parastatal lenders include the
 
Zambia Cooperative Federation Limited (ZCF); The LIMA Bank; CUSA 
Zambia Limited; Lint Company Limited (LIMCO) and National Tobacco
 
Company Limited NATCO).
 

As previously indicated, ZCF is heavily involved in downstream 
fertilizers marketing, including the provision of credit to 
qualified farmers. Credit is channelled through ZCF's subsidiary, 
the ZCF Finance Services. This body was created by the nine 
Provincial Credit Unions, with the Unions owning 45% of shares while 
ZCF owns 55%. The primary lending activity is seasonal loans to 
farmers (about 80 per cent of total loan volume) with the reminder 
being intermediate financing. 
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Credit to the Provincial Credit Union is through a Cooperative
Credit Program (CCS). The CCS program involves block loans to local 
Unions which lend the funds to societies who in turn lend the funds 
to individual society members. Mst funds are disbursed to small 
scale farmers (farm size averages about 2.5 hectares). Loans are 
made in Kind rather than cash. Recovery rates are rather high,
 
averaging 89%.
 

ZCF finance services does not meet the full fertilizer credit
 
demand of the PCU members.. Current demands, for example, are 
estimated at K200 million with the institution meeting less than 50% 
- (K92 million) for the current season. Credit is also not always 
provided at the right time for farmers to maximize its use. For one 
thing, the application to loan clearance decision-making period 
spans a full four months and many times longer. Even when credit 
is approved, the delivery of fertilizer cannot always be made due to
 
bottlenecks in the marketing system.
 

ZCF's main sources of funds are: USAID, Swiss Funds, NRAD, 
SIDA and GRZ. It charges 18% interest on loans of which 7. Is 
re-invested, 4% is given to the Primary Societies, 3% to the 
Cooperative Unions, and 4% is retained by the Finance Services. 

The Lima Bank started operations on June 1st, 1987. The Bank
 
was incorporated under Companies Act with a minimal capital of K400
 
mill'cii on September 3, 1986, and it was registered as a Commercial 
Bank. The major objective put forward by the Government for setting 
up the Lima Bank was to rationalize and strengthen the provision of 
agricultural credit in the country. The Government also intends to 
;ake it the principal agricultural lending institution as well as
 
being the official channel for the Government and international
 
ssstLance to the agricultural and fisheries sectors. Shareholding 
in the bank is open to all interested investors both residents and 
non-residents. 

Loans (short-term, and medium-term) are disbursed to all farmers
 
(small, medium, and large scale farmers). Apportionment of loans
 
and portfolio and farmer scale basis is as follows:
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(1) 	 small scale farmers received an average 85% of the total 
allocation of funds (these are farmers who operate on 1-10 
ha).
 

(2) medium scale farmers receive an average 13% of the total 
allocation of funds. 

(3) 	 large scale farmers receive an average 2% of the total 
allocation of funds (40 ha and above). 

When distributing the loans in each province to the three

categories of farmers, 
 the above rates are used as percentages of 
the total provincial allocation of funds.
 

%The Lima Bank took over a K285.00 million portfolio investment

of which 80 per cent was in short term investment and the balance 
was in medium and long term investments for the season 1987. During
that year, the Bank received a total of 77,258 applications valued 
at K815 million, of these 36,969 applications valued at K194 million 
were 	approved. In the 1988 season, 77,487 applications valued at
K600.5 million were received, and only 42,121 applications valued atK260.7 million were approved. The majority of applications received
and approved were from small scale farmers of which an estimated 20% 
was for fertilizer.
 

From the statistics indicated above, it is evident that the Bank
has a lot to do in terms of mobilizing resources to meet the
existing and potential demand for investment resources. The Lima
Bank's current inability to meet the demand for credit is a result
of the Government's incapacity to adequately fund the bank which is 
in its transitional phase. 

The Credit Union, and Credit Cooperative Society, play aniVfxJrtant role in meeting the denand for short-term and seasonal 
agricultural credit. CUSA came into force on March 1, 1972, under
section 53 in part VII of the Cooperative Societies Act. Its 
objectives are: 

(i) 	to promote a amongthrift its members and the creation of a 
source of credit for its members at controlled rates of 
interest, exclusively for provident or productive purposes. 

(2) to establish multi-purpose cooperative societies as media
for the administration of agricultural credit, with funds 
borrowed in the first instance wholly or in part from 
Government lending institutions, with the possibility of 
gradual replenishment of such loan funds by a policy of 
"forced savings" on the part of borrowers, or using such
societies as depositories for other savings of members as 
dealt with in section 33 to 38 of the Act.
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CUSA has a five-year history of lending in Zambia, providing
both short (seasonal) and mediu/long term (3-5 years) loans to 
small and medium scale farmers mainly for housing, grinding mills 
and oxen. It is estimated that only about 15% of the loans are used 
to purchase fertilizer, and this is mainly by medium scale farmers.
 
CUSA's credit recovery rate has averaged about 90% over the 
five-year period. The institution estimates that it is meeting only
about 50% of credit d mand annually. 

CUSA Zambia had grante loans for short and long terms as 
follows:
 

YEAR SHORT-TERM LONG-TERM
 
----- K in Million --­

1982 6 	 1.0
 
1983 7 ­
1984 8 2.0
 
1985 9 1.3
 
1986 26 3.0
 
1987 44 12.0
 

LINTCO was formed in 1978 to take over from National 
Agricultural Marketing Board (NAMBOARD) all functions related to

seed 	cotton production and marketing. Recently, the company was 
also given the responsibility for promDting soybeans and coffee
 
production among small scale farmers. 
The aims and objectives of
 
the company are therefore:
 

(i) to increase cotton, soybeans and coffee production in the
 
country;
 

(2) to provide inputs and credit t3 cotton, soybeans and coffee
 
producers;
 

(3) 	to provide a rarket to cotton growers and,
 

(4) 	 to provide extension services to cotton, soybeans and 
coffee growers. 

LINTCO is a parastatal company limited by shares and is 
registered according to the Conpanies Act (Laws, Volume XII, Cap

686) 	 of the Laws of Zambia. The Government (Ministry of Finance)
holds 99% shares with 1% being held by the General Manager. The
 
company's Board of Directors is appointed by the Government, being
the majority shareholder. 
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Funds for credit to farmers are obtained as bank overdrafts from 
Barclays Bank (Zambia) Limited in the amounts of K40-50 million 
overdraft. At the beginning of each year, LINT0 presents to the 
bank its projected cashflow in order to secure overdraft toan 
enable the company to provide farmers with credit in the form of
 
inputs. LIIrCO extends credit to farmers in the form of seasonal
 
loans and in kind mainly for planting, chemicals P.id spraying.
 

Fertilizer has not to date been part of LINTC's credit package
 
as farmers have been encouraged to produce their cotton and soybeans
in rotation with maize thereby benefitina from the residual effects
of fertilizer used on maize. The institution has however recently
begun a pilot program in providing a few farmers in the Eastern 
Province interest free fertilizer loans. The Company provides
fertilizer loans for coffee growe:s, and also for a number of
 
soybean growers. Overall, fertilizer loans accounts for only 10% of 
LIt72CO's total lendings. The LINTCO credit recovery rate is about 
80%.
 

The National Tobacco Company Limited (NATCO) was formed recentl;
to take over from The Tobacco Board of Zambia all functions related 
to tobacco production. It is owned 100% by the Government. The 
company's objectives are:
 

(1) to increase tobacco production in the country; 

(2) to provide input and credit tc tobacco producers; and 

(3) to provide extension services to tobacco producers.
 

NATCO has attracted small-scale farmers and, to some extent, 
emgl'rLqtlt farirurs into tobacco production in that NATCO provides
seasonal credit in the form of inputs at low interest rates. 
Disburse;xmnts of such credit is in form of seedlings, fertilizers, 
tractor hire, chemicals, packing iaterials, etc. The current rate 
of recovery is between 80-85%.
 

In summary, there are a number of different credit sources 
available to farmers. However, the loan capacity of each 
institution is insufficient to meet demand. Further, while credit 
availability is extremely important for farmers to be able to 
purchase f ytilizers, the record keeping procedures are such that 
the voluire Df credit sales versus cash sales is unknown. 
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H. Cost of Marketing
 

Fertilizer marketing costs include all costs incurred in the
 
process of channelling fertilizer from the point of production to
 
the retail point of sale. Since recent purchases on the 
international market have been on a CIF Lusaka basis, only domestic 
marketing costs are consisered. The two fertilizer marketing

organizations in Zambia are provided a marketing cost allowance by 
the Government to cover their fertilizer marketing costs. The
 
allowances for NAMBOARD and ZCF are K400 and K200 per T, (Table 16) 
respectively. The cost allowances are based upon each 
organization's estimated marketing cost as approved by the ?3AC. In 
reality, the true cost of fertilizer marketing is significantly

higher than the allowance. For example, it is estimated that the 
real cost of in-country fertilizer marketing is about K915 per T or
 
some 53% more than the governi;ent's allowance The main differences
 
in the estimated "real costs' and the governii-.t's allowance are (a)

losses, (b) interest charges on working capital, and (c) high
 
transport costs.
 

The physical product losses in the marketing system are
 
substantial and constitute one of the major inefficiencies in the
 
current fertilizer marketing system. Losses as measured by NAMBOARD
 
amount to 3% or K35 per T. The loss figure for the ZCF is 5% or K88
 
per T. Together, the losses total 8% of supply or K123 per T.
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Table 16: ESTIMATEO COST OF MARKETING FERTILIZER IN ZAMBIA 

ITEM AMOUNT
 
Kwacha/Tonne
 

C.I.F. Lusaka (Urea) 2,237.00
 
NAMBOARD costs
 

Handling & Transport 208.00
 
Salaries & Wges 56.00
 
Insurance 6.00
 
rebagging 0.20
 
bank charges 74.00
 
Other losses 35.00


ubtotal NAMBOARD Marketing cost 379.20
 

Cooperative Unions Cost 
Transport 358.00 
Salaries & Wages 40.00 
Overhead 50.00 
Other (losses) 88.00 

Subtotal Cooperatives Union Mktg cost 536.00
 
TOTAL MARKETING COST 915.20 
TCrAL COST OF UREA AT RETAIL OUTLET 3,152.20 

Marketing cost as a % of total cost = 29%
 

Government allowarce to NAMBOARD and PCU's to cover marketing costs. 

ITEM 
 AMOUNT 

Kwacha/Tonne
 

Estimated total marketing cost 915.20 
NAMBOARD marketing allowance 400.00 
PCU marketing allowance 200.00
 
Subtotal, margins allowed 600.00
 
Unrecognized marketing cost 315.20
 

A. Imported Product Cost* B. NCZ Production cost* 
Product 
Urea 

K/Tonne 
2237 

K/Tonne 
Nitrogen Products 

AN 
Coijround D 

2075 
2895 

AN 
Compounds R X and D 

2,000 
3,000 

* For 1988/89 

Source: Study Team 

http:3,152.20
http:2,237.00
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I. Appropriateness of Fertilizers Being Used in Zambia
 

1. Product Determination
 

Many fertilizer research progrartnes have been undertaken since 
the mid 1950's. They include investigations on crop response to 
different nutrient levels and liming. Experience generated from 
these field trials has resulted in the development of a range of
 
fertilizer mixtures which are highly specific to the Zarrbian
 
environjm-nt and a series of crop recomiendations for the commonly 
-groncroos. These fertilizers have proven to be highly effective
 
in practice and are extremely popular in the farming community. The
 
present range of five mixture ratio's, plus the range of straights 
enable a large number of combinations to be made, and in practice no 
problems in meeting specific soil/crop requirements have been 
experienced. However some changes in the mixtures are presently
 
being studied in view of the production efficiency of the local 
manufacturer and the possible development of local resources.
 

Using the presently available fertilizers, yields levels of 8 ­
9 T mize per hectare, 3 - 4 T of soybean, 7 - 8 T (irrigated) wheat 
and 2 T per hectare of flue cured tobacco are row no longer 
exceptional in the commercial sector (by the better farmers in the 
aore favourable evironments). 

A,- a further independent assessment of the efficiency of the 
pr:S1ent r-eom-:ndations, the results of the small scale farmer 
-xten;-Dn progrfune carried out by Global 2000, using the lima 
recoii>inda:ions, in Copperbelt Province in the 1986 - 87 season are 
uhowri in :a01e 17. 

TABLE 17 Management Training Plots (MT.P) 1986 - 87 Season. 

Farmer Inplemented Demonstration 

Location x MTP Maize Yield Conventional Yield 
3 Provinces kg/ha (estimated) 

Ndola Rural 6294 3618 

MLuTMoa 4576 1133 

Iusaka 4503 1204 

Source: Global 2000, Zambia 
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The results clearly illustrate that not only are high yields

with good economic returns obtainable (even the lowest yield is 
still highly profitable) brt that management and season are major
factors in increasing -4elds, indicating not only the need for 
better iaciagement training but also the need for more timely supply
of inputs. rinement of Lima is-',Ther the recommendations an 
onjing iis.oc--,rch Branch exercise. 

2. Disseination of Research Findings 

The extension service, through the MACO and various
 
organizations, (i.e. Global 2000, donors, etc.) are working with 
fanirmrs and the fertilizer marketing organizations for the effective 
transfer of fertilizer technology. The organizations distributing

fertilizer (ie NAmBOARD and ZCF) do not take an active role in 
farmer education programs and promotional programs on improved 
fertilizer use as these are viewed as MACO functions.
 

Each province has a provincial agriculture officer (PAO) who is
 
resrx)nsi)le for all agriculture activities and is supported by 
SU!)J.-Ct titer sp.cialists (ie. animal husbandry, farm management
agric'i}tur,: ,-nginreering, youth extension, land use planning, etc).
The 9 pruvinces are divided into 59 agricultural districts. There 

_M:Irl'z agricultural officer (DAO) in each district with a 
-3t-iff similar to that of the PAO. Each district is divided:nt~o~ ~]ui 20 wards, for a total of 1,197 in Zasbia. There are 

1,900 1.rrcL11ltural carps for farmer training. There are 18 research 
stations in Zairbia providing results to the extension staff. The 
extension service plays a major role in farmer educational programs 
on fertilizer use and rates of application and it appears that most 
farmers are aware of benefits from the use of fertilizers.
 

Crop .3p-cific recoJ-um ndit ions have been developed based on the 
Lirn approach for small scale farmers and these have been 
di:.-tributed to extension workers and farmers. Radio comimunication,
and promtional posters in the local dialect are also being
effectively used to disseminate this information. Commercial 
;r;,ihc.2 ar,: catered for separately by a publication more geared to 
tic r quires'.nts of larger scale, mechanised production. 
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3. High Analysis
 

The two most commonly used high analysis fertilizers in world
 
agriculture are the ammonium phosphates and urea, both of which are 
imported into Zambia. Di-ammonium phosphate is used in the 
manufacture of the fertilizer rixtuLezs. AlLnufin there is a place

for this fertilizer to be used directly in parts of Lhe commercial
 
sector, the necessary requirement to ensure a satisfactory sulphur
 
level (of 15 - 30 kg S/Ha) makes direct application in the small
 
scale farmer sector too high a risk factor.
 

Urea has been used extensively in Zambia agriculture since the
 
L-arly i960's (in fact Zairbia was in the vanguard in exploiting the 
agronomic Dotential of this product, well before acceptance by many

developed countries). Although initially confined to the commercial
 
sector, due to the higher risk factor of volatilization losses, in
 
fact the erratic supply situation has resulted in the inevitable
 
corresponding usage by many small scale farmers. Experience
indicates that the small scale farmers are using urea with as high a 
degree of efficiency as the commercial farmer.
 

4. Long Term Fertilizer Use Effects
 

The negative effects of long term use of nitrogen fertilizers
 
without a corresponding liming programme is well documented. Local 
rescarch has confirmed the subjective experience of farmers (both
large and small scale) that fertilizers poison the soil, i.e. yields 
decline with time. All forms of nitrogen fertilizer, both organic 
and inorganic, lead to the development of soil acidity (The 
excteptions re certain low analysis nitrogen fertilizers such as 
calciujm nitrate and potassium nitrate which are too expensive to 
import). A widely expressed belief that calcium ammonium nitrate is 
a better fertilizer for use in halting the decline in yields caused 
by acidity development needs correction. CAN, as presently 
manufactured, has a nitrogen analysis of 26% N which makes it a
 
potentially acidifying agent. 
 It is true that the potential for
 
acidification of CAN is less than that of urea or ammnium nitrate
 
but this will only delay the onset of acidity. It will not cure
 
acidity which is already present. In practice, the delay is very

short term as evidenced by a long term trial in the Northern 
Province of Zarbia, where calcium anmuonium nitrate was used as the 
nitrogen source. The soil PH fell from 5.2 to 4.2 over a period of 
six years. During the same period maize yields fell from over 6 
tonns .r hoctare to under 2 tonnes. This trial was conducted in 
1964. (Figure 4) 
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'There is well documented evidence that the lack of an adequate
supply of agricultural lime is creating a form of cultural practice
which can bust be described in local terms as a form of fertilizer 
chite3ne. in the traditional chiteaene slash and burn system, the 
land is abandoned after 4-5 years cropping and left to regenerate.
In the fertilizer chitenene system, the land is similarly abandoned 
but not before even higher levels of fertilizer are required to
 
cortret ,iclining yields. *(A commonly observed practice among all 

_.,_1.1 ot It is unlikely that land abandoned because of',r). 

t-,xtr-: mt acidity will recover a productive capacity by mere 
n lone. Coupled with this is the abandonment of the 

frili'y Lull] up due to residual effects of phosphorus and 
Si- tpplications. The development of already identified and 

well r, . rc 1, abundant, local deposits of suitable limestone is
long ov,>rJi, . Unless lime is introduced into the farming systas
the present level of maize production cannot be sustained on a 
continuous basis. This statement cannot be stressed too strongly. 

,-Is kFU
 
Arerage Yield ad Top Soil pH
 

' E L D PH 

PH45 

.4.0 
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Figure 4: ,WiZE YIELD AND SOIL ACIDI'TY REIATIONSHIPS 

(Average Yield and Top Soil pH)
 

Source: 11ACO/J.K. McPhillips
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As an illustration of the amount of lime required, even the mostconservative estimate using the Association of Official Agricultural
Chemists (AOAC) puts the level of lime required to counteract
nitrogen icidity development at 1.8 kg of chemically pure lime for 
each 100kg of nitrogen. As farmers in Zambia require between 100 ­
160 kg N per hectare for good maize yields this will require ­200

300 kg per hectare of commercial lime, each time maize is grown to
 
counteract the residual acidity caused by the use of either urea or

ammonium nitrate. Since between 60 - 70 percent of the maize is 
produced by the small scale farmers who have no access to lime, the
c)nclusion must be drawn that the present success in production is
 
in ,ierious jeopardy. There is, however, ample local evidence to

conclude tnrt continuous use of land for agricultural purposes is
 
r)).s3 I5.' -y the use of a properly balanced fertilizer programme,


'ir.ible/key rotations on the lighter textured soils,
.;ri 

]ns J._rfSJ'cgue rotations on other soils, as is currently
recutt: W. The evidence from coninercial farmer experience, as 
well as trial evidence, bears out this contention. 

5. Organic Farming 

Organic fertilizers have an important role to play in increasing
the nutrient reserves of soils. In addition they improve soil
 
structure and water infiltration, and increase resistance to

erosion. They are also an important source of slow nutrient release 
i-4:t,?ria1 which can be of particular benefit on sandier soils. A
gjreat s,! of research on organic farming has already been carried 

,t [n :I,. This includes the use of animal manures, green 
,r,, .role of legumes, mulching etc., and recormendations 

inttgration of such practices in Zambian agriculture. 
.' . ffect of organic inputs should be seen as 

I. _ thIat of conrvtercial fertilizers. It should be 
1A- r .:;at the a'ount and quality of the organic matter is 

*. .: ;, my,' low. Under local conditions additions of phosphorus
in, .I msr mirticularly, as well as potassium, calcium and 

;",jn,ISL ijM, ne,_-d to be applied for optimum production of organic
matter. It should also be appreciated that the quality, and amount,
of animal ,nanure produced will depend on the quality of the 
pastures. it does not appear to be fully appreciated that organic
rsidu .:; , xtrmnely bulky and can pose considerable problems in
hand i ring .'rt icularly for small scale farmers. As many as ten 
tonnes: of Iniirvl manure may be required to achieve the same results 
as.13 (50 kg) hag of corunrciai fertilizer. Also, the management
of . . m ii,mr s does present a greatly increased labour 
r.<{inmr :nt. Thn(s imatters are receiving research attention. Mich 
if t:..: !cauod for organic farming, (and the claims are not 

. c[:.u._in measure to either high natural soil'. large
f[rtility or, residual fertility built up by previous applications
of cinsvrr:iai fertilizers. There is no way Zambia can sustain the 
level of production required '-o feed itself by the use of organic 
fertilizers alone.
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IV INDIGENOUS AGRO-MINERALS
 

A. 	Overview
 

Zairbia being a land-locked country with long supply lines
 
naturally pays a high cost for imported fertilizers. The
 
development of available indigenous agro-minerals for crop

production appears to be a viable solution for reducing the foreign

exchange cost of importing fertilizers. According to ZIM"O the full
 
potential for agro-mineralt in Zambia has not been determined. 
The 
indigo:nsds minerals which may be used for agricultural production in
ZaIn ra at present are (a) phosphate bearing rocks, (b) sulfur 
!:)_arlnj rcks, (c) limestone (Ca and Mg bearing rocks), (d)peat,
cind (ot)ot:r soil conditioners (zerolites, smectite clays). ZIMcO
 

,a-:cnfhr;;d the following phosphate deposits in Zambia:
 

1. 	The Chilerbwe deposit located 450 km east of Lusaka. 
The
 
ciliculated proven reserves for two major ore-bodies are 1.69 
:illion T at 11.8% P205 grade, at the cut off grade 6% P2 05. 
There are three minor ore bodies in the immediate vicinity which 
are too small to warrant commercial exploitation. 

2. 	The Murbwa North deposit is located about 180 km west of
 
Lusaka. 
Two 	major bodies have been located there. The Sugar
 
Loaf NE orebody is estimated to contain 0.21 million T of proven 
reserves with 12% P2 05 grade, utilising 5% cut off grade. The 
Sugar ioaf occurrence is believed to comprise 0.5 million T of
inferri rust.rv:s at 8 - 12% P205 grade, utilising 5% cut off
grade. F.,w srmiller occurrences located in the vicinity are too 
.-.. to be lc)lited cor:imercially. Total proven and inferred!l o 
re--v, of Ihowc, Nrh .ir-a :,y therefore be estimated as 

}0.7 rllion T of 11% grade.P 20 5 

3. 	 e Ko le cirLl)natite is located about 200 km west-south of 
Lu.s;,ka, in a rugged area. Total reserves have been estimated as 
207 million T at 2.5% P205 utilising 0.5% P205 cut off grade.
The low grade renders the deposit uneconomic. However,
weathered soils derived from the main body contain higher
grades. These soils are estiirated to total 6.6 million T at 
5.1% P205. 

An evaluation of selected parts of these soils, which may

contain even higher grades, is in progress.
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4. Nkombwa Hill carbonatite is located in north-eastern Zambia
 
about 25km south-east of the Isoka township. The total reserves 
are estimated to be 220 million T of rock with 4.6% P205 . The 
selected richer zone is calculated to contain 130 million T at 
7.3% P2 05 . The weathered soils concentrated in the northern 
part of the foothill may yield 1.8 million Tonnes with 6.5% P205using 4% P205 cut off. The research work is still in progress.
The aim is to find the optimal method of ore treatment, to 
locate the best part of the deposit and to understand in detail 
the complicated composition of the ore. Additional targets are 
to establish some valuable by-products, mainly rare earths. 
Future exploitation of this deposit may be envisaged as the
 
multimineral extraction process.
 

At the ;.mment, only the Chilembwe and Mumbwa North, deposits (ifits size will be considered economic for mining) are ready to be 
exploited.
 

ZIMCO and Minex have plans for additional exploration in within
 
or in the imnediate vicinity of the known phosphate bodies. 

In the Sinda area, some terrain adjacent to the surveyed

Chileirbwe block is to be examined by new geophysical and geochemical
tests and, if positive results are achieved, will be further
 
searched by detailed geological survey.
 

An additional brief survey of phosphate rich soils in the Kaluwe
 
area will be carried out to determine if any mineable reserves can 
be located.
 

A survey of Knobwa Hill, including drilling, will be carried
 
out. A coqrehensive prograine aimed at multimineral targets
(phosphate, niobium, rare earths) will be forthcoming.
 

Sulphur is produced from pyrites exploited at Nampundwe Mine

nearby Lusaka and from smelter or roaster gases generated during
treatment of copper ores in the Copperbelt. Additional reserves of
 
sulphur are known and no new exploration isplanned. There are

plans to cormrence production of nickel from Munali deposit; in such 
a case some sulphur would be recovered as a by product. 

Nume rous limestone deposits are known from Central and
North-Western Zambia. Small scale mining of limestones to provide
the local farming communities is being promoted in the country.
With the exception of North-eastern and Southern-mlost Zambia, 
resources of lime are available locally. Geological assistance to 
new producers isbeing planned.
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A survey of possible peat deposits to be used, inter alia, as 
soil conditioner is planned in Central and Northern Zambia. Some 
recent experiwental work indicates that the addition of peat to 
ground rock phosphate will naturally acidulate and considerably
increase its solubility in the soil. The mix of peat and ground
rock phosphate should therefore produce a cheap local source 
phosphate fertilizer substitute. Such a process has been shown to 
be successful elsewhere in the world, notably Sri Lanka. Field 
trials are currently being undertaken to test this hypothesis using
only Zaiibian raw iaterials.. While field trials are being conducted,
Minex has initiated an investigation of Zambia's peat potential. 

RusuArch and preliminary surveys aimed at locating and utilising
dejosits )f zioolites and smectite clays as kation exchange media and 
absoruintj agnts in soil conditioning has been initiated, but the 
resultsir.! not expected in the near future. 
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V CONSTRAINTS IN THE CURRE1r FERTILIZER SYSTEM 

A. 	 Marketing System 

1. 	Incomplete System -
Zambia does not have a complete fertilizer
 
marketing system. 
Rather, there are a number of institutions
 
involved in the marketing process with a questionable interest 
in satisfying farms and customers. For example, the 
cooperatives under the ZCF are the critical final link with the 
farmer in the marketing chain. However, ZCF views its role as 
that of an agent for NAMBOARD and takes no apparent initiative 
regarding fertilizer promotion (i.e. to complement the extension
 
service in advising farmers on the appropriate types of
 
fertilizer, recommended fertilizer management practices, etc)

and 	 improved fertilizer marketing efficiency. 

2. 	Institutional Linkages - Too many institutions are involved in 
the fertilizer marketing system in Zambia. This contributes to 
(a) inefficiencies in communications and the coordination of 
marketing activities and (b) an unnecessarily cumbersome and 
time consuming decision making process because of procedural 
bureaucracy.
 

3. 	Accountability - There appears to be little emphasis on
 
accountability in the current marketing system and little
 
incentive for increased efficiency in marketing.
 

B. 	 Nzrketing Information 

Lack of information - Information needed for effective marketing
plianning -tnd inalysis is not available. Data on actual fertilizer 
use (riot wles) by product and by region are not known. Stock 
levels cr not known on a timely basis. The financial incentive for 
Zarirn far::ers to use fertilizers is not monitored on a continuous 
basis. 

C. 	 Procurement 

Timing - Delays in the tendering process, caused in part by
 
foreign exchange limitations, but also by the general bureaucratic
 
procedural requirements, contribute to the late arrivals of
 
fertilizer.
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D. 	Distribution
 

1. 	Storage facilities in Dar es Salaam - Covered, secure storage.

capacity for fertilizers in transit to Zambia are inadequate.
 

2. 	Vehicle availability - Vehicle availability for the transport of 
fertilizers from Dar es Salaam to Zambia and for subsequent
distribution within Zambia are limited and contribute to late 
arrival. 

3. 	Logistics planning - Estimated fertilizer requirements by

province are unrealistic relative to supply availability and as
 
a result contribute to site specific shortages or surpluses.
 

4. -Late arrivals - The late arrival of imports contributes to
 
inefficiency in the distribution system by removing the
 
flexibility in vehicle scheduling to arrange for backhauling.
 

5. 	Storage practices - Inefficient storage practices are
 
contributing to poor product quality.
 

6. 	Title flow - Product title rests with NAMBOARi and ZCF merely
 
serves as a distribution agent for NAMBOARD. As a result of
 
this system, ZCF has no incentive for improved marketing
 
efficiency.
 

7. 	Road conditions -
The 	roads in Zambia are very poorly maintained
 
and 	since they are virtually impassable during the November -

Apcil period necessitate fertilizer deliveries to the provincial

and 	rural depot levels during May - October.
 

8. 	Licensing system - The current system for obtaining a license to
 
sell fertilizer discourages private retailers.
 

9. 	Transport rates - The current transport rate structure does not
 
adequately compensate truckers, given the poor road quality in
 
Zambia and encourages long distance transport at the expense of
 
short hauls.
 

10. 	Government Intervention - The Government's ill-timed decision
 
that all vehicles were to be used solely to transport priority
 
comnodities (ie not fertilizer), at which time fertilizers were
 
in the Port of Dar es Salaam, contributed to the delayed arrival
 
of fertilizers in Zambia.
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E. 	 Pricing 

1. 	Fixed Uniform Prices - The current pricing policy offers no
 
financial incentive for private traders to engage in fertilizer
 
marketing and reflects neither costs nor supply and demand 
relaLionships.
 

2. 	 Subsidy - The fertilizer subsidy is encouraging the leakage of 
Zambian fertilizers to neiyhbouring countries. The method by
 
which the subsidy is applied to NAMBOARD and ZCF (ie allowance
 
per ton sold) provides no incentive for improved efficiency of
 
operations.
 

F. 	Marketing Cost
 

The total cost of fertilizer marketing is not known, albeit 
NAMBOARD and ZCF do provide the Government an estimate of their 
distribution costs for computation of the marketing allowance. 

G. 	Credit
 

1. 	Limited availability - Credit availability for fertilizer
 
procurement is limited.
 

2. 	Timeliness - As a result of administrative requirements involved
 
in securing credit and the general procedural delays in making
funds available for loans, credit is often unavailable for 
farmers to purchase fertilizers prior to the cropping season. 
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VI RECOMMEDAIONS TO IMPIRVE THE 
PERFORMANCE OF THE FERTILIZER SUBSECIM 

A. Need For Change 

As indicated in previous seccions of this report, the current 
fertilizer subsector operations are inefficient and costly. The 
marketing system suffers from deficiencies in terms of institutional 
linkages, fertilizer related policies, general operations, and 
overall coordination of the performance of such marketing functions 
as planning, procurement, distribution, and promo ion. The 
principal shortcomings in the current system are (1)a lack of basic 
market information for effective market analyses and planning, (2) 
an excessive number of institutions are involved in the marketing
syst-em, thereby irpeding timely decision making, (3) delays in 
government funding for imports contribute to the late arrival of
 
fertilizers, (4) inadequate foreign exchange allocation, limit 
supply availability, (5) inefficiencies in the distribution system,
including irproper warehouse management practices and excessive 
handling, contribute to excessive loss levels and late arrivals at 
the rural depot level, (6)the transportatiou infrastructure, in 
terms of vehicle availability and road conditions, is a significant
constraint to the distribution of fertilizer, (7) the pricing policy
is directed to satisfying social objectives rather than economic 
objectives and has resulted in a sizeable fertilizer subsidy and a 
vibrant market for Zambian fertilizers in neighbouring countries,
and (8) accountability for performance within the marketing system 
appears to be of little significa,,c. It is conservatively
estiiate that the above deficiencies in the marketing system will 
cost the Government K490 million in 1989. 

r-sult of numerous previous studies of the Zambian 
:rti lizer subsector, the Government is well aware of the 

j"eficienci.-s in the current marketing system. As i 9ipie,. in the 
Fourth National Development Plan the Government is interested in 
developing a system which will provide farmers with a timely supply
and adequate quantities of the appropriate types of fertilizers on a 
cost efficient basis.
 

Fertilizer marketing systems vary from country to country

depending uron such marketing environments as the government,
dem~ographic, economic, technological, etc. as well as market size. 
However, the principal goal of all fertilizer marketing systems is
 
to satisfy farmer customers in the most cost efficient manner. In 
order to achieve this goal, the decision-making process must be 
handled in a business like manner. Decisions can ill afford to be 
made 4ith)ut a complete knowledge of the market, including an 
accurate assessment of fertilizer demand by product type and 
geographical region. 
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Fertilizer isa bulky, hygroscopic commodity, and requires certain
 
care in handling, storage, and transport. The pipeline time
 
required in importing fertilizers into Zambia and distributing the
material to the farm level is unusually long due to Zambia being
landlocked and transport infrastructure limitations. Therefore, the 
procurement process and the arrival of product in Zambia cannot be 
delayed ifthe systen is to perform as intended. No marketing

system can perform eEficiently if the fertilizers fail to arrive in
 
Zambia on a timely basis. Unless foreign exchange is made available 
for fertilizer imports on a timely basis, the system will continue
 
to malfunction.
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B. RECOMMENDATIONS
 

1. Reorganization of The Current Fertilizer Marketing System. 

It is recommended that a 'business like' approach to fertilizer
marketing be adopted. The present integrating of social objectives 
and fertilizer distribution are incompatible in the long run for
 
maximum agricultural development and efficiency. 
The social
 
obligations of the Recommended Fertilizer Marketing System (RFMS) 
can be paid through efficiency of operation to increase food crop 
yields
 

It is recommended that a centrally managed autonomous 
organization having authority, responsibility, and accountability 
for its operation be established. Basically, the existing
feri'ilizer distribution networks can be reorganized and utilized in 
the RFMS. The cooperative unions have a major role to play in the 
RFMS. 

Several marketing systems could be used in Zambia. 
They differ
 
by virtue of the various relationships that could be established
 
among the menbers or institutions that constitute a particular
marketing channel. For purposes of this Study, the marketing 
channel refers to the course taken in the transfer of title of
 
fertilizers as they flow from manufacturer (supply) to the farmer.
 
A vertical marketing system consisting of a two-level channel will
 
serve Zambia best at the present time. As the agriculture economy 
matures the channels can be modified as the situation demands. The 
merchant wholesalers can play an important rc'le with their agent 
network. 

The Recommended Fertilizer Marketing System (RFMS) for Zambia is 
-iagraned in Figure 5. The RFMS calls for the following 
organizational structure and functions when fully impleme ted. 

a) Apex organization - Nitrogen Chemicals of Zambia Ltd. (NCZ). 

Since the fertilizer business in Zambia is relatively small it
 
is recommended that a single organization continue to be the 
sole source of fertilizers; it can be considered the 'apex'
institution. Since NCZ is the only manufacturer of fertilizers
 
and will continue to import raw materials, the economy of scale
 
favors NCZ to be the apex organization. Since NCZ is
 
exclusively in the fertilizer business, they will not have
 
divided interests and can develop personnel for a specific

function. 
 Since NCZ will be producing fertilizers continuously,

they will need to clear the fertilizers on a routine basis. Due
 
to a fixed schedule of fertilizer shipment, NCZ should be more
 
efficient in distributing fertilizers to the provincial level.
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NCZ will replace NAMBOARD and be solely responsible for
 
manufacturing and importing fertilizers. 
They will deal with
 
international markets and donors. 
The donor contact to

calculate supplies will be in cooporation with the NCDP. The
 
Fertilizer Information Unit (FIU) will assist NCZ in determining

fertilizer demand by regions and crops. 
NCZ will be responsible

for maintaining warehouses and delivering product in the nine

provinces. From these locations the marketing channel members
will purchase the fertilizers required in their sales programs. 

b) The four categories from which marketing channel members to
 
serve farmers may be selected include: 

(i) Cooperative U:ion - PCU's, DCU's, Societies and Rural 
Depots. 
The Unions will be the largest supplier of
 
fertilizers to farmers and will have a major role in
 
satisfying the farmers demand for fertilizers.
 

(ii) Parastatals - LINTCO, NATCO, ZAMSEED, National Import and 
Export Corporation Ltd., NIEC Stores, NCBC, Mwaiseni
 
Stores, etc. Parastatals that can serve the farmers in

rural areas and in areas where they are needed to fill
 
voids in the marketing system and provide competition, may

be selected by the NCZ marketing staff.
 

(iii) Private organizations - Chemical dealers, (ieShell, ICI,

Coopers, etc) 91 ZAMSEED agents, farm implement dealers,
private businesses, etc. The study team found many

potentially good retailers who have the skills and business
 
acumen to become fertilizer retailers.
 

(iv) Private cooperatives - Midland, Borders, Chipata, Solwezi,

KaDompo, Lundazi, MazaOuka 
 etc (See Appendix IV, Exhibit 1
for list of 19 recon.ended associations). The farmer 
associations appear eager to become fertilizer retailers 
provided there is an incentive. 



49
 

c) NCZ Marketing Staff 

The NCZ has already started to build a Marketing Department with 
a recent addition of two staff members. Recommendations for
staffing by activities are shown in Figure 6. The Department
should consist of the following: 

(i) Marketing Manager. In cooperation with the Managing

Director and other NCZ staff members, the Marketing Manager will
be responsible for helpirg to establish and carry out the
marketing policies. The Marketing Manager should develop a
rolling five year marketing plan with targets, and goals of 
NCZ. See Appendix III, Exhibit I for example of a marketing

plan. The Marketing Manager is responsible for planning,
organization, operation, and control of product pricing, sales,


"and wholesale/retailer selection. 

(ii) Area Marketing Managers. isIt recommended that three Area 
Marketing Managers be employed. 
There could be one Area Manager

for a combination of provinces; for example, Eastern, Northern
and Luapula; Lusaka, Southern and Western; and Central,
Copperbelt and North Western. As the marketing system matures
and sales increase additional territories can be added as needed 
to serve the marketing channel members. The Area Marketing
Managers will be responsible for selecting retailers required to
 
serve the territory, help retailers in selling, forecasting,

inventory control, management practices, product knowledge and
 
the transfer of technology on fertilizer use.
 

iii) Technical Service Advisors. 
The advisors should include
 
two area agronomists and one data analyst., There should be one

agronomist each for the Eastern and Western regions. The 
agronomist will coordinate with the Technical Advisory Committee

(national level), research organizations, University and other 
educational organizations in carrying out promotional activities
 
to educate NCZ staff, retailers and farmers on product knowledge
and proper use of fertilizers. Such educational activities may
include demonstrations, soil testing, meetings, leaflets and 
advertising materials. 

The Data Analyst will be responsible for collecting and

analysing fertilizer consumption by crops and regions,

monitoring international prices and reporting information in a
usable form. He will coordinate his activities with the FIU in
 
the MACO.
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Figure 5: DIAGRAM OF THE RECOMMENDED FERTILIZER MARKETING SYSTEM 
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iv) Traffic Coordinator. The Marketing Department will require
the services of one traffic coordinator. He should be

responsible for procurement of all transportation services. The
NCZ factory, when back on stream, will produce fertilizers about 
330 days per year. Trucks must be routinely scheduled to the
nine provincial warehouses. For timely delivery of fertilizers,

the arrival of imports will require coordination. Assistance in
 
back haulinq for economical freights can be provided.
 

v) Warehouse Supervisors. The nine provincial warehouses will
each require a supervior, an assistant supervisor and about

four permanent laborers. Additional part time labor can be
 
hired as needed. The supervisor will be responsible for

receiving, inventorying and shipping all fertilizers. The
 
supervisors will report to a Warehouse Manager who is
 

'responsible for site selection, renting/leasing of properties,

physical management policies, records and inventory control in 
the provincial warehouses.
 

A job description for the Marketing Manager outlining

specific areas of activities and responsibilities should be
 
prepared by the NJCZ Managing Director. When hired, the
 
Marketing Manager should prepare job descriptions for

theremaining Marketing Department staff. An example of a job
description is shown in Appendix III, Exhibit 
2. Each year the
 
Marketing Department employees performance should be evaluated
 
against stated objectives and new objectives should be set. The

job descriptions are an excellent management tool for use in­
monitoring the performance of the RFMS and individual employees. 
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As indicated earlier, the title flow (ownership) is an

important principle in a fertilizer marketing system. A
 
necessary ingredient in a successful fertilizer marketing system

is for responsibility, authority and title to be integrated into
 
a single marketing channel. 
Title flow and physical flow of

product do not necessarily follow the same course. Figure 7
shows the title flow in the RFMS. 
Title for the fertilizers
 
rests with NCZ until such time as it is sold to a marketing

channel minber. The product and title are transferred at that
-time. The product and title rest with the marketing channel 
member (cooperative union, private retailer or private

cooperative) until such time as it is sold to the farmer. In

the case of Parastatals title may pass from NCZ--merchant
 
wholesaler--pretailer (NIEC Stores etc)--4farmers. 
Where the

parastatals have agents, (ie ZAMSEED), the title flow would 
include then as diagramed in Figure 7. 

The physical flow of product in the RFMS is shown in Figure8. Physical flow and title flow follow the same course from
 
NCZ Lo the provincial warehouses. After the cooperative unions
buy fertilizers, the product may physically be passed from PCU's 
to DCU's to rural depots to farmers or in some combination,
where, as the title to Qhe product rests with the union until
 
transferred to the farmer. 
 In the case of the parastatal

member, the physical flow will be from 
NCZ- P)4arastatals (LINrCO, NATCO, NIEC Stores etc)---*
farif:rs. Where parastatal agents are involved, itwill be
NCZ -- parastatal agents --- fariners. Inmanagement of the
RFMS it will be important to r.cognize the different flows of 
title, product and also information.
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Figure 7: TITLE FLOW IN RECOMMNDED FERTILIZER MARKET'ING SYSTEM 



55 

INTERNATICNAL 

MARKES 
N C Z 

NINE NC PROVINCIAL WAREHOUSES 

I I lIII I I IllT I_1 I11IT
 

ZCF ARALTALS PRI VATE PRI VATE 
FIRt _COOPERATIVES 

PCrJ LINT Private I Midland, Border, 

-F- I 
NATCO 
NIEC Stores 

Firms jChipata, 
Solwezi, Etc. 

ZAlMS FED_____ 
DOl Etc. 

Rural Agents Agents
 

Depots
 

~F A R M E RS 

Figure 8: PHYSICAL FLOW IN RECO4MENDED FERTILIZER MARKETING SYSTEM 



56
 

2. Institutional Linkages
 

For the RFMS to operate as efficiently as possible, support is 
needed from several different organizations. This support will not 
automatically happen nor can the marketing organization afford for 
it to develop in an unorganized manner. It should be developed
according to a plan. The plan should he developed as a part of the 
NC: marketing plan. 

Figure 9 j.. icates the organizations that will bc expectud to 
support the RIS with sp.cific actions. It does not show 
inter -relationships Ietween organizations, ie Research Institutes to 
MCO, etc. 

(a) NC: will be responsible fEr the manufacture of fertilizer 
products, importation of all fertilizers into Zambia and 
management of the Marketing Department to serve the greatest
number of farmers in the most cost effective manner. Tendering
for fertilizer supplies will be handled directly by NCZ. 
(b) World Markets - NCZ will purchase fertilizers from the 
international market as required to supplement local production
and donor supplies. Close contact with the international market 
is advantageous for developing the most economical purchases of 
products. 

(c) MIinistr, of Agriculture ar! Cootirat ires - 11le W4-\O anl the 
feitili"r ii rk,.ting m atiozjl.i tn can Co 111.(Itll L (acil other in 
many ictivities whileIh,efiting the famers. liAs is 
especi ally so in ,educatiolal ictivities relating to product 
use. The extension seTrvice will havw! an expanded role in the 
RF 1S. The extension service jill help to educate all of the 
marketing channel members on Urtilizer use as well as continue 
to carry out fanner educational programs. Principle activities 
to be coordinated with the SACO and FLU include: 

(i) Fertilizer trials and research; 
(ii) Extension activities; 

(iii) 	 Fertilizer recomi,,ndations far product use; 
(iv) Quality control and weights and measures;

(v) 1),!l~lnrl f r a t n 
(vi) Fe rtiliz,.r pricing, suhsidies ard VCR's; 

(vii) 	 Data on the use of fertilizer lby crop and area, monitor
 
prices and assist with demand forecasting.
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(d) Research Institutes - Research findings relating to
fertilizer use will be sought from national and international 
research institutes.
 

(e) Technical Advisory Unit (TAU) - Advice will be solicited 
from the TAU pertaining to what fertilizer products are required 
to meet the agronomic crop needs and best methods of use. The 
TAU will work with the MACO in developing educational 
materials. They will carry out educational programs with the 
extensio service staff. The TAU will interact with the 
Research Institutions in determining fertilizer research and in 
inte-rpreting data. The TAU will interact with MINEX on
 

,.deeLrmining suitability of indigenous agro-minerals. 

(f) Bank of Zambia and Ministry of Finance - The Bank of Zambia 
working with the Ministry of Finance will supply needed foreign

exchange to cover fertilizer imports.
 

(g) Bank and Finance Institutes - NCZ will work with financial
 
organizations in obtaining financing support at all levels of
 
marketing.
 

(h) Trucking Firms - Contracts will be negotiated with trucking
firms to deliver product to warehouses. Assistance will be
 
given to wholesalers and retai lers for trucking requirements.
 

(i) Railroads - Fertilizers will be delivered by railroad when 
feasible. The marketing department will liaison with the TAZARA 
railroad for delivery.
 

(j) 	 Donors - NCZ through NCDP will work with donors in
 
arranging for donor supplies to reach Zambia on timely
a 

basis. NCZ through cooperation with the Technical Advisory Unit 
will work with the donors to supply appropriate fertilizers.
 

(k National Commission for Development Planning - Will be the 
principle contact with the donors for a timely supply of 
appropriate fertilizers as defined by the Technical Advisory 
Committee.
 

(1) Foreign Exchange Management Allocation Committee (FEMAC) -
Will be responsible for making the required foreign exchange
available to NCZ for purchasing materials and finished
 
fertilizers as required. NCZ will work with FEMAC in 
forecasting financial requirements and giving notice of
 
requirements according to a lead time plan so that a timely
supply of fertilizers are available.
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3. Role of the Private Sector 

The Fourth National Development Plan calls for the involvement
 
of the private sector in fertilizer marketing. The private sector
 
and the associated business-like approach has an important, if not 
essential, role to play in re-establishing an effective fertilizer 
systen in Zambia. The current system does not employ a business 
like approach and accountability and responsibility are often
 
divided. As described earlier in the current marketing section, the
 
cost of rarketing has not been determined. The RFMS calls for 
responsibility and accountability (profit and loss centers) to be
 
assgned to each segment of the marketing system. 

IL is recomnended that NCZ continue as a centrally managed 
autonomous organization, centrally managed having profit and loss (P
& L) responsibilities. (This is a private sector concept for 
managing a business.) 

The private sector retailer will also be autonomous with P & L 
responsibility. It is recommended that the private sector marketing 
channel members be included in Phase II of the implementation 
schedule. Private retailers, if provided an adequate incentive 
program, will become pace-setters for the fertilizer sector. They
 
will provide competition, efficiency of operations and a means of
 
complementing the extension service and disseminating information to 
f ,rcers on fertilizer use. Other marketing channel members will be 
forced to attain the same level of performance in fertilizer 
mrk." :,tll or cee their market share deteriorate. 

Private,retailers can provide a one-stop store concept. Farmers 
will be aile to purchase seed, plant protection chemicals, 
fertilizers and obtain product use information in one store; Thus 
they will not have to waste time and money searching for these 
essential inputs.
 

As private retailers are phased in, there may be only 10-15 
selected in each of the three sales territories in the first year. 
They can be selected to cover voids in the marketing areas where 
additional coverage is needed. 

Tho private retailers have played a major role in developing 
agriculture in all countries that have a so-called mature 
agricuiture. It is recommended that they be given a chance to help
proiduce rore food more efficiently in Zambia. 
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4. Policy Issues
 

A number of the Government's current fertilizer related policiesact as serious impediments to implementation of the proposed
fertilizer marketing system. 
The most serious of these policies

are: 
 (1)the licensing system for selling fertilizers, (2)the
 
pricing policy, (3)the foreign exchange allocation and release
 
policy, (4)the subsidy policy and (5)the fertilizer distribution
 
policy, including transfer of title in the marketing process. In
order for he proposed fertilizer marketing system to be implemented

and have an opportunity to operate efficiently on a sustainable

basis, the Government's current policies in the above mentioned 
areas will need to be modified. A stable fertilizer market
environment with full Government support is critical to the success 
of the proposed system. 

(a)Licensing System 

The existing Government policy is to license a select few
parastatals as legal fertilizer marketing organizations. Under 
the proposed marketing system, it is envisioned that a number ofadditional organizations will engage in fertilizer marketing.

However, in order for this to occur. the existing licensing

policy will need to be liberalized. It is recommended that the
 
Government encourage additional entrants in the fertilizer
 
market with a minimum level of administrative requirements to
 
.scurc a rene.able biannual license to market fertilizers.
 

(b)Pricing
 

Improved pecformance of the marketing system requires a
pricing policy which (a)accurately reflects the cost of doi:.g

business, (b)provides an adequate financial incentive for
adaitional organizations to engage in fertilizer marketing and 
(c)encourages efficiency of operations. The current pricing

policy does not fulfill these roles.
 

In keeping %,ith Government interests as indicated in the

Fourth National Development Plan, a uniform pricing policy may

be continued in the short term (ieup to two years). 
 However,

the pricing policy should be changed to reflect the costs
 
involved in fertilizer marketing and to provide a reasonable

financial incentive for private sector businesses to enter the
 
market. It a.pears that these two goals can best be
 
accomplished through the following:
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(i) 	 All fertilizers will be sold to downstream marketing
organizations on 'an NCZ ex-provincial warehouse basis; 

(ii) The pricing methodology for each product would be based on 
a realistic estimate± of costs and include a reasonable 
. argin. 

It is recommended that fertilizer prices be liberalized over a 
five year period. During the first two years of the RFMS 
inplementation schedule, a uniform pricing policy (based upon a

recognition of total costs and weighted average transport costs) may
be continued. However, beginning in year three of the 
ifrplementation phase prices should be set on a provincial basis 
reflecting the transport costs involved in moving fertilizers to
each province. In year 5 of the inplementation phase and after the
subsidy is completely removed, prices would be liberalized. 

The following pricing model demonstrates the two proposed
alternatives which may be followed in the price calculation (Figure
 
10).
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WHOLESALE PRICE
 
Add: (a) Average CIP Kafue cost I/

(b) Bank charges for LC _/ 
(c) Cost of working capital on fertilizer inventory 3/ 
(d) Handling and storage charges
 
(e) Losses incurred in storage and transit to provincial


warehouses (1%max.)
 
(f) Transport costs (wt. avg.) to NCZ provincial warehouses 4/ 
(g) Insurance
 
(h) Margin to NCZ (10%) 5/
 

Equals: Total Cost at NCZ Provincial Warehouse 

Less: Wholesale Price 6/ 

Equals: Subsidy paid direct to NCZ 

RETAIL PRICE 

Add: (a) Wholesale Price 
(b) Retail Margin (12%)
 

Equals: Retail Price Ceiling
 

_i Average CIF Kafue costs would be based upon the average cost of 
commercially imported products or possibly an average of actual 
production costs for NCZ produced compounds and ammonium nitrate. Donor 
supplied fertilizers would be costed on the assunption of what the 
products would have cost if procured cominercially on the international
 
market; hence, a benchmark International Price (BIP) concept. 
2/ About 1-1/2% of CIF value.
 
3/ About 22% per annum and assume an average loan term of 6 months. 
4/ After year 3 of the implementation schedule the policy of using
weighted average transport costs should be modified to allow for 
estimated transport costs to each province; hence a provincial pricing 
concept. 
5/ The precise margin level which should be available to NCZ may vary.

In fact the margin may be omitted as a specific line item in which case 
NCZ would have to improve its operational efficiency to the point where 
its costs are lower than the calculated price based upon the BIP
 
concept. The difference between the BIP based price and NCZ's costs 
would in effect be the margin. This "sink or swim" philosophy certainly 
has some merit particularly in so far as encouraging efficiency of 
operations. 
6/ After the full cost of fertilizers plus iiarketing costs to the 
provincial level are calculated, the Government may desire to have a 
lower wholesale price than one based upon full cost recovery. Should 
this be the case, the Government would subsidize NCZ directly for any 
difference. 

Figure 10: PRICING MODEL
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Under the alternative pricing method referred to as the 
benchmark international price (BIP) concept the estimated BIP and 
subsequent pricing calculations would be developed by NCZ and 
submitted to the MACO for concurrence. Fertilizer prices on the 
international market tend to fluctuate considerably depending upon
(a) the level of activity in the market (b) quantity purchased (c) 
terms of contract (ie FOB vs CIF, bulk vs bagged purchases, etc). 
Therefore if the BIP alternative is adopted, it is of paramount 
importance that consideration be given to the types of tenders that 
would normally be let by Zambia and estimate the BIP based upon 
comparable contract quantities, condition, shipping time, payment, 
etc. 

Initially prices may be set one time per year and remain valid
 
for a full year. The price announcements should be made in June at 

'-the latest. 

It should be noted that uniform (ie either country wide or 
provincial) pricing policies encourage fertilizer sales in the
 

proximity of the supply points (ienear the NCZ provincial
warehouses) and tend to discourage sales in remote areas where 
transport costs consume a major share of the allowed margin.
Therefore, it is suggested that until prices are liberalized the 
pricing policy be on a ceiling price basis with actual prices free to 
fluctuate in accordance with supply and demand. Such a pricing

policy will need to be closely monitored with appropriate adjustments
 
made if the desired objective of widespread fertilizer availability
 
is to be achieved.
 

It is critical that prices be established based upon actual
 
(estimated) costs with a reasonable margin. The subsidy issue should
 
not impact the pricing system.
 

(c)Foreign Exchange Allocation
 

The timely allocation of foreign exchange is critical to the
 
success of the marketing system. In order for NCZ to be &uccessful 
in: (a)taking advantage of favorable buying opportunities on the 
international market and (b)ensurinG that adequate supplies of 
fertilizers are available prior to planting, foreign exchange should 
be made available within two weeks of the date of request. NCZ can 
help the Government plan its foreign exchange requirements by
submitting an annual estimate of the amounts and timing of the
 
foreign exchange requirements. However, NCZ would need the
 
flexibility to modify the timing of its foreign exchange needs to
 
take advantage of temporary weaknesses in international market prices.
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(d) Subsidy 

The negative factors associated with the fertilizer subsidy have 
been identified and warrant the withdrawal of the subsidy. Removal 

of the subsidy is also consistent with the Government's Fourth 
National Development Plan. Therefore, it is recommended that the 
subsidy be withdrawn in an orderly fashion over a five-year period 
beginning in the first year of implementation of the RFMS. The 
initial reduction, about 25%, would occur in year 1. Subsequent 
annual reductions would be in equal amounts over the next four years 
until wholesale and retail prices are on the basis of full costs plus 
a reasonable margin; hence, the pricing system would be
 
liberalized. One of the requirements of a successful marketing 
system, in which prices are maintained at a realistic level, is 
supply availability. The Zambian market will need to be adequately 
,supplied with fertilizers and served by a number of different
 
organizations in order to prevent black market activities.
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5. Operational Performance
 

The operational performance of the Zambia fertilizer marketing 
system will be directed to providing farmer customers with 
relatively convenient access to an adequate quantity of the 
appropriate types of fertilizers when they demand the products and 
on a cost efficient basis. That is, in order for the system to 
succeed, fertilizers will need to be available for sale at the rural
 
depot level throughout the country by October 1 for basal 
fertilizers nd by November I for top dressing materials. In
 
addition to these dates befng consistent with the normal fertilizer 
use pattern, most of the roads reaching the rural dc;?ots become 
i.pssable after the rains begin in November and remain so until 
April of the following year. Hence, the marketing system will need 
to qeliver an entire year's supply of fertilizers to all retail 
points of sale during May - October. 

(a) Demand Forecasting 

In accordance with its increased role in the fertilizer
 
marketing system, NCZ will be responsible for developing a
 
realistic national fertilizer demand forecast. Initially, the 
demand forecasting methodology employed by NCZ should be based 
upon the current approach, (ie. derived from MACO estimates at 
the ward, district, and provincial levels and the Commercial 
Farmers Bureau's estimates of use by commercial farmers).

Appropriate adjustments should then be made to reflect planned
 
purchases by the various channel members (ie. initially ZCF and 
possibly others in year 3 of the implementation phase). As the 
tCZ marketing staff improves its analytical capabilities, and as 
the FIU establishes its capabilities in terms of providing 
timely and reliable information on the fertilizer market, 
alternative forecasting techniques may be employed. 

A preliminary national fertilizer demand forecast, by
product, should be prepared by the end of December of each year 
(Figure 11). This preliminary forecast should be adequate when
 
dealing with donors on fertilizer aid. However, following
 
completion of the top dressing season and improved estimates of 
actual fertilizer use are available, the demand forecast should
 
be revised (ie. by the end of January). The revised demand 
forecast would serve as the basis for developing a logistics
schedule and in determining commercial imports needed to cover 
the gap between supply availability from NCZ and donors, and 
prcjected demand. With the passage of time and improved 
hitorical consumption data, demand forecasting should become
 
more accurate.
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It is recommended that a rolling five-year fertilizer
demand forecast also be made by NCZ for long term planning 
purposes (ie to aid in forecasting foreign exchange
requirements, vehicle scheduling needs, warehousing
requirements, donor fertilizer aid planning, etc.) 

In addition to NCZ's marketing research activities, the 
Government, through AFIU, would independently develop a 
forecast of fertilizer demand. The NCZ and FIU fertilizer
 
demand forecasts should be eval ated and major discrepancies 
resolved. 



ACMIVITY MONrTHS 
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Figure 11: S(EDULE FOR FERTILIZER SUPPLY AND DISTRIBUTICtN 



Figure 11 Continued 
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(b) Fertilizer Supply and Procurement 

Despite relatively high production costs, it is recommended
that Zambia should maximize its supply of fertilizers from the

NCZ production facility. The justifications for this are: (i)

a major plant rehabilitation program is in progress and will
double capacity utilization to about 85% of design, (ii)use of
the facility will allow movement of product to the provincial
level on a consistent basis from mid March - October, (iii)foreign exchange expenditures on fertilizers will be minimized,
(iv)losses associated with imports via Dar es Salaam will be

minimized, and (v)Zambia will maintain a
basic industry which

is capable of producing the specific fertilizer grades required

for Zambia. Itappears that beginning in 1990, NCZ will be able
 
to supply 100% of Zambia's basal fertilizer needs. Thus,

,,i
mports will be required for only raw materials (ieurea, DAP,

potassium chloride, etc) and top dressing fertilizers.
 

NCZ will be ina position to provide NCDP an estimate of
 
raw material and top dressing requirements by the end of

Decenber of each year. NCDP and NCZ would in turn use the 
estimated import requirements as a basis for negotiations with
donors. Itis recommended that all donor commitments beguaranteed by the end of fecember of each year and the arrival 
of donor fertilizers inDar es Salaam begin in mid April and beconcluded by mid July. Donor supplied fertilizer raw materials
for the NCZ plant may arrive as needed to support the plant's
production schedule and to achieve efficiencies in transport
from Dar es Salaam and on site storage inKafue. Again, NCZ
would be inthe best position to advise NCDP on these
 
requi remnents. 

In order to streamline the procurement process, it is
 
suggested that the procurement of fertilizers on the

international market be a function of NCZ and not involve the
Tender Board. NCZ would tender for the fertilizers directly.
The tender document should stipulate that offers be on the basis
of (i)F.O.B. vessel, supplier's port, (ii)C.I.F. Dar es Salaam
 
(liner out) or other appropriate African ports and (iii) C.I.F.

Lusaka. As indicated in Figure 11, the comercial tender would
 
be opened in late January and close by March 1. The awards
 
would be made by mid March.
 

(c) Distribution
 

The physical distribution of fertilizers involves the
 
physical movement of product through the marketing channels
 
(including handling and storage functions) and associated
 
planning, scheduling, and monitoring of imports, stocks, and

product movement. Itissuggested that NCZ post a technical

fertilizer transport specialist in the port of Dar Es Salaam for
 
the period
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April - July to: (i)monitor the off loading of fertilizers,
(ii) 	 insure their proper temporary storage, if required, and 
(iii) improve the operations associated with reloading of the 
material for rail shipment to Zambia. It is also recomended 
that NCZ evaluate the performance of Zamcargo and take any
appropriate measures to reduce losses at the port.
 

NCZ, and specifically the supply manager, will be 
responsible for development of a logistics plan for fertilizer 
distribution to the provincial level. Ideally the movement of 
product to the provincial level would occur from mid i-rch 
through October so as to minimize the pressure on the transport 
system caused by crisis deliveries and to alleviate pressure on
 
the storage facilities at Kafue and the major warehouse in 
Lusaka. It is recommended that the use of rail transport be 

' xaimized to achieve cost efficiency, while at the same time 
ensuring the fertilizers arrive on a timely basis. Because of 
the limited vehicle availability for moving fertilizer and very 
poor road conditions, itis essential to coordinate fertilizer 
deliveries with backhauls of other commodities. Under the RFMS, 
NCZ's physical distribution activities will extend to the 
provincial warehouse level, thereby assuring that fertilizers 
are timely available ina central location in each province.

NCZ's marketing staff will be expected to liase closely with ZCF 
to coordinate their respective logistics schedules and 
backhauling of farm produce. 

trehouse management practices for fertilizers in Zambia vary

significantly by organization (ieNAMBOARD and the ZCF) and by

individual warehouse. Since there issuch a diversity of standards,
 
it is recommended that the following practices be adopted: 

(i) 	 The physical movement of inventories should be on first in 
first out basis; 

(ii) A perpetual inventory system should be implemented for each 
NCZ warehouse and inventory levels reported on a monthly 
basis to NCZ headquarters. 

(iii) Fertilizer in storage should be on pallets (dunnage);
 

(iv) Co-mingling of fertilizer types should be avoided; 

(v) 	 Covered storage (either through the use of tarpaulins or 
covered storage sheds) should be provided for all
 
fertilizers;
 

(vi) Damaged (torn) be.gs should be separated from good stocks 
and the bags should be repaired/replaced promptly; 
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(Vii) 	 The current practice of having a maximum stock height of 22 
bags should be continued; and, 

(viii) 
 once off loaded from vehicles, telocation of fertilizers
 
within the warehouse (ie.excessive handling) should be
 
avoided unless absolutely essential.
 

During the second year and in preparation for the third cropyear of the implementation phase of the RFMS, it is expected thatadditional organizations such as Lintco, Natco, Niec Stores, privateco-ops, and private retailers will seek to engage in fertiliz-r
 
marketing. NCZ will be expected to supply any market entrants withfertilizer as is the case with ZCF. 
However, to ensure that thenetwork develops on an orderly basis it is suggested that NCZconsider the following criteria as conditions which would be

satisfied by all new fertilizer merketing organizations:
 

(i) Be an established and well respected retailing organization; 

(ii) Maintain physical facilities from which to carry out retail
 
sales;
 

(iii) 	 Have access to adequate financial resources to carry the
 
desired lvel of fertilizer inventory;
 

(iv) Agree to follow national pricing guide lines; and,
 

(v) Be willing to attend periodic training programs conducted
by NCZ 	on fertilizer 
- related topics and cooperate with
 
tl:z to a reasonable extent on promotional programs.
 

(vi) 
 Be willing to adhere to established warehousing and
 
,Jli rationdl procedures. 

The phys-ical loss of product in the fertilizer marketing systemmust: be reduced from the current level of about 12%. This can only
be realized through improved awareness and implementation ofefficient distribution practices. 
A key to achieving reduced losses

is to introduce a reasonable degree of accountability in the
distribution system. 
This would best be accomplished by

transfe rring title (ie ownership) of the fertilizers to the various
channel mibtrrs as it moves through the distribution system. only
by transferring title to the individual channel members and making
each accountable for the product they market will the necessary
inc-ntive for improved operational efficiency and reduced lossesm:iter ia i ze. 
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(d) Product Determination 

The current practice relative to fertilizer product

determination in Zambia should be continued. The principal
factors now being considered are all valid. They are:
 

(i) Crop and soil specific fertilizer recommendations from MACO; 

(ii) Farmer demand; and
 

(iii) 	 Use of high analy~is fertilizers to the extent possible

after full absorption of NCZ produced fertilizers.
 

Current research indicates that urea is agronomically well

suited as a top dressing material in Zambia. Further, urea is

the most economical nitrogen fertilizer source suitable to
Zambia 	 and it should be considered as the sole import to
supplement the nitrogen shortfall not being met by NCZ. 

There 	 is also an urgent need to develop a liming program in
Zambia 	to correct soil acidity problems. The crop production

levels of recent years cannot be maintained unless such a
 
program is implemented. The ime deposits have been identified 
and should be developed. Because of the low financial value oflime relative to transport costs, it is recommended that a
number of quarries be established to serve local market areas.
Further, by having several quarries in market specific areas, as
opposed to one centrally located quarry, these will be
considerably less burden the transport system.on Agricultural
lime should be made available to farmers through the fertilizer 
marketing system. 

(e) institutional Support
 

The marketing system proposed for Zambia is designed to 
provide farmers with an adequate supply of the appropriate types

of fertilizers on a timely basis. 
Cost efficiencies will be
realized through improved efficiency inperformance of the 
marketing functions (ie warehouse management, implementation ofthe logistic schedule, m re accurate demand forecasting, etc.).
Hovwver, institutional support will be required to support the
 
marketing system in the follo'4ing areas:
 

(i) -gronomic Research - The MACO through the Vational ResearchInstitute will continue to conduct research directed to
 
yield crop specific fertilizer recommendations by

agro-ecological 
zone and report their findings to NCZ, the

Commercial Farmers and extensionBureau, MACO staff. 
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The MACO extension staff would continue to perform in its 
role of advising farmers on proper crop innagement and 
fertilization practices. 

There is a need to continuously appraise programs that will 
contribute to the efficient use of fertilizers. Suci 
programs include the use of crop rotations, alley cropping,

etc. 	 Such programs may impact the future use of 
fertilizers.
 

(ii) 	 Credit Facilities. - In order to ease the burden of the 
subsidy withdrawal, the credit system sho d be modified to 
provide additional funds for fertilizer purchases.
 

(iii) Donor Coordination - It is expected that Zambia will 
\ 	 continue to receive donor fertilizers and it is recontended 

that all donor material be chann>ed through NCZ. The 
Government, through tbh: NCDP, should continue to hold 
periodic meetings with donors to discuss fertilizer related
 
issues and encourage donors to make their aid commitments 
(and to plan the fertilizer arrivals) in accordance with 
the fertilizer procurement and distribution ..chedule 
presented in figure 11. 

6. Training Programs
 

There is a pressing need to provide ongoing educational programs
for the marketing staff of the Zambian organizations involved in 
fertilizer marketing, tne extension staff, and MAO0 staff assigned
to the FIU. The educational programs would focus on: (U)
fertilizer marketing, (ii) data collection and analysis, and (iii)
dissemination of research findings, relative to fertilizer use, to
 
extension staff of the MACO.
 

(a)Training in FertiI1;oer Marketing
 

Fertilizer marketing training programs would be directed 
to increasing the participants knowledge in such areas as demand 
forecasting, tendering practices, promotion, distribution 
(including warehouse management), pricing, product
Jetermination, packaging, etc. It is recomended that a three
week marketing course be conducted in Zambia for selected NCZ, 
ZCF and MACO staff and include the following topics: 
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(i) components of marketing
(ii) fertilizer demand analysis 

(iii) procuring fertilizers on the international market 
(iv) distribution
 

(v) product knowledge 
(vi) fertilizer promotion
 

(vii) fertilizer pricing

(viii) marketing research techniques
 
(ix) marketing controls
 
(x) etc. 

The program should involve a three day study trip to Kenya to

observe the operations of a multi channel marketing system and 
\discuss the marketing strategies which exist in such
 
organizations as Muranga Cooperative, Kenya Grain Growers 
Cooperative, Safina Stores, etc. An estimated budget is shown 
in Appendix V, Exhibit 1. 

(b) Training In Data Collection and Analysis 

The FIU staff and the marketing research staff of the NCZ
will need inmiediate assistance in organizing their programs and 
in establishing procedures for carryinc, out their functions. 
Because of the limited number of staff that would be involved in
such activities, it is suggested that selected individuals 
attend a training program conducted by IFDC in the U.S. Each 
year, as part of its ongoing program IFDC conducts a 3 week 
training program on data collection and analysis. The course
 
agenda includes discussions on: 

(i) survey techniques and design 

(ii) questionnaire design
 

(iii) data analysis techniques 

(iv) forecasting methodology 

(v) the role of computers in data storage and analysis
 

(vi) etc.
 

Further, the program involves class room lectures at IFDC 
headquarters and field visits to state agricultural statistics 
offices and selected institutions in Washington. An estimated 
budget is shown in Appendix V, Exhibit 2. 
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(c) Training on Dissemination of Fertilizer Research Findings 

There is an ongoing need to strengthen the knowledge of the
extension staff on the technical aspects of fertilizer use. 
This could best be accomplished through a series of one week
seminars conducted by staff of the Mt. Makulu Research Station 
and the University of Zambia, School of Agricultural Science. 
The programs should include such topics as follows: 

i) The role of fertilizers in crop production;
 

(ii) Fertilizer products;
 

(iii) Fertilizer handling and application practices; 

liv) The importance of lime in sustaining crop production; 

(v) The role and importance of crop rotation, 
use of organic fertilizers. 

green manures, 

The programs could be conducted at the University of Zambia 
and/or the Mt. Makulu Research Station. 

7. Data Collection and Analysis 

It is recommended that the Government strengthen its 
position on: (a)monitoring the performance and development of 
the fertilizer subsector and (b)providing pertinent market 
iriformation for planning purposes. This could best be 
accomplished through the establishment of a fertilizer 
information unit (FIU) within the Planning Division of MACO to 
collect and analyze market information on an ongoing basis. The 
organization and staffing, objectives, data requirements, and 
needed analytical reports are as follows:
 

(a)Organization
 

It is recommended that the FIU be headed for the first 
year by an expatriate market analyst, experienced in fertilizer 
market analysis in developing countries and knowledgeable in 
data base design and maintenance. Two Zambian market 
analysts/economists experienced in fertilizer market analysis
would be assigned to the FIU on a full time basis. -Local 
support staff would include a minimum of two research assistants 
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It is suggested that the FIU be established as a unit 
within 	the Planning Division of MACO and be allocated sufficient
 
office space for efficient operation. It is expected that the
FIU will function as an autonomous market intelligence unit 
within MACO. However it is expected that the FIlU will liaise 
closely with NCZ, ZCF, and other agricultural input marketing

organizations for data collection and analysis purposes.
Further in order to achieve cost efficiency the FIlU should, to
 
the extent possible, utilize the current data collection 
services of other Government institutions such as the Bureau of
 
Statistics.
 

(b)Objectives
 

S The overall goal of the FIU would be to maintain a current
 
ongoing awareness of the fertilizer market in Zambia and the
 
international market and to convey the analyses to the relevant
 
government institutions and fertilizer marketing organizations
 
on a timely basis. Specifically, the three principal objectives

of the FIU would be as follows:
 

(i) To develop and maintain an effective management information
 
system relative to the domestic fertilizer market;
 

(ii) To maintain a current awareness of the international
 
fertilizer market situation and outlook; and,
 

(iii) 	 To provide Government officials with timely, accurate
 
analyses of the Zambian fertilizer market.
 



77
 

(c) Data Requirements 

The initial data requirements needed to satisfy the 
domestic and international fertilizer market information 
objectives o the FIU are as follows: 

(i) 	 Domestic market information ­

* 	 Fertilizer use by product type (annual)
* 	 Fertilizer use by province and by district (annual)
* 	 Fertilizer use by.product type by crop

* 	 Fertilizer product inventory levels by province (semi
 

annual)
 
• 	 Fertilizer storage capacity by province and by district and
 

classified by type of facility (iefully enclosed
 
structure, thatched roof, open shed, tarpaulins, etc.)
 
(annual)
 

* 
 Number of retail outlets by type and by province and
 
district (annual)
 

• 	 Fertilizer supply sources by product type (ie, donor, NCZ 
and commercial imports) (annual) 

• 	 Fertilizer losses by marketing organization and by channel 
member. 

• Fertilizer prices by product (annual)

* 
 Output prices by crop at farm level (annual)


Fertilizer marketing costs by marketing organization
 
(annual)
 

(ii) International Market Information -


International fertilizer market prices for relevant
 
products used in Zambia (monthly)

World fertilizer supply - demand relationships for relevant
 
products (on - going)
 
Freight rates for ocean going cargos (monthly)

Technological developments relative to the Zambian
 
fertilizer market. (on - going)

Prices of comparable products in neighbouring countries
 

It isapparent that the FIU's data needs will change as the
 
fertilizer market in Zambia evolves and as the analytical
 
capabilities of the FIU staff develop.
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(d)Analytical Reports
 

The FIU will be expected to produce the following

analytical and/or statistical reports on an ongoing basis.
 

(i) 

Report Type 

Domestic Supply 

Frequency 

semi annual 

(ii) Stock levels by product monthly 

(iii) Consumption by product by provinces annual 

(iv) Fert. Situation Bulletin 
a. status of imports 
b. off take pattern 
c. losses 
d. etc. 

monthly 

(v) Crop-fertilizer price relationship annual 

(vi) International fer ilizer market situation annual 

(vii) International market prices monthly 

Both primary and secondary data will be required to support
the rlJ's management information system. The secondary data 
will be deriv=d frum TFDC and such comnercial marketing research 
organizations as British Sulphur, FERTECON, Greenmarkets, etc.
 
and will conprise information on the international fertilizer 
market. 
 Primary data will be limited to domestic market data 
and will be collected through surveys designed and implemented
by the FIU and through surveying activities of other Government 
institutions. 

(e) Financial Requirements
 

The financial requirements to establish and maintain the FIU 
include both foreign exchange and local currency. The estimated 
foreign exchange requirement in years 1 and 2 are $208,000 and 
$15,000 respectively. The local currency cost for years 1 and 2 
are K248,000 and K285,000 respectively. (Appendix V, Exhibit 3.)
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C. 	 Impact of Recommended Fertilizer Marketing System.
 

Base data for comparing costs and benefits of the
 
current fertilizer distribution system with the RFMS are not
 
available. For this reason, only general benefits of the
 
recor:mended system have been estimated. Each ofcomponent

the system as phased in will contribute benefits; however,
 
when fully implemented, a synergistic effect will create
 
benefits larger than the sum of benefits created theby

individual components. An objective of the Fourth National
 
Development Plan is to achieve self-sufficienty in basic 
staple food crops. To accomplish this objective an efficient 
fertilizer marketing system is urgently needed. The 
recoutnended fertilizer marketing system 's designed to 
efficiently serve farmers and the national economy. The
 
following benefits are possible.
 

1. 	 Material Losses 

It is esti,,.Ated that fertilizer product losses through

theft and spillage are costing Zambia about K70 million per
 
year,
 

Estimates of fertilizer material losses include: 4% 
from the port operation in Dar es Salaam and en route to 
Lusaka; NMB(VRD losses of 5% from the time the fertilizers 
.:re r-ceived until they are passed to the Cooperative Union; 
and ZCF losses of 3% in its operation. This is a total loss 
of 12%. -tv; upon an average CIF Lusaka price of US$250 
the lossis on iDorts of about 200,000 tons in 1988 would be 
-- 'Cu-JUS$6,0U0,000 oL K60,000,000. Further, losses by
:.t):: 
rJ ind .CF on material produced by NCZ are estimated at 
I00,lG, JU0. 

rco nQirmded fertilizer marketing system should 
redluc, total system losses to a maximum of 2%. Based on 
1988/ 9 prices and a projected demand in 1990/91 of 250,000
tons, i savings qrsus the current system of at least K50 
million per year c~n be realized.
 

2. 	 Reduced Freight and Handling 

In the current system most of the fertilizer is handled 
in the NAt'BDARD warehouses. 

There 	 is also considerable reshipment of fertilizers 
frum P'oVHiC. to P. vince and District to District due to 
)v-:r an.d inder suL,-y. The recomninded fertilizer marketing
systL7 wi ii rieduce the NAt1OARD Warehousing cost and the 
r,.ship nt costs by an estimated KI,460,000*. 

* 	Reshipment 5% x 269,000T 
13,4507T x 75Km @ K1.45 km = Kl.46 million. 
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3. Reduced Working Capital
 

The recommended fertilizer marketing system will 
recognize the necessary pipe-line time to make fertilizers
 
timely available to farmers. In 1988/89 fertilizers are
 
reaching farmers too late to be used. 
This is causing a
 
large carry-over to next year althogh commercial farmers are

buying up supplies for the 1989/90 cropping season. It is
 
estimated by the fertilizer study team that approximately

50,000 to 70,OOOT of fertilizer will be carried over to the
 
1989/90 season. On average, the team estimates that normal
 
carryover stocks should be approximately 20,000 T annually.

Thus, excessive year end stocks this year will total about
 
40,000 T. Considering that fertilizers should be purchased

in July f[r in-country delivery in August-September the extra
 
carry-ov r will only be for four months. The cost of
 
additional working capital caused by late arrivals is
 
estimated at i10.6 million*.
 

The rco~mnended fertilizer marketing system should 
correct the excessive stock situation by timely purchasing

and result in an interest saving of K10.6 million.
 

4. Reduced Overhead
 

It is recoirrnended that NA143OkRD be eliminated. The 
functions presently carried out by NAMBOARD are duplicated by
XJCZ ard tnhCooperative Union. NAMBOARD does not calculate 
and ovsrhea,. for their fertilizer operation. The NAMBOARD 
staff spending some time on the fertilizer operation at 
pres.nt is 990. It the eiployees spend 50% of the time on 
fir tilizrf.; cost could be as high as K5.9 million, i.e. 495 
x (Iver:j] -L.iry of K12,000 = K5.9 million. This does not
includ- r=-i.;p rtation, office space and other costs that are 
norlrally included in overhead calculations. The estimated 
savings of K5.9 million on overhead is a very conservative 
figure.
 

5. Leakage Across Border
 

Ther,, is a considerable anount of fertilizer that moves 
across the Wxrder a J is sold in Malawi. It is also reported
to the study teamr that some tonnage is sold to Zaire. During
a reent fertilizer study in Mdalawi it was estimate-d that as 
much as 15,000 - 20,000 tons of product was moving into
14alawi from Z,ioia. This leakage takes place because of the 
chea -r -uiubj.i ized fertilizer price in Zania. 

*40,000 tons @ K3800
 
@ 21% interest for 4 months = K10.6 million.
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Non-subsidized prices in Malawi are about 135% higher than 
those in Zambia. The recommended fertilizer marketing 
systemadvocates the removal of the fertilizer subsidy in 
Zambia over a 5 year period. A parity price with Malawi will 
virtually eliminate the border leakages. Not including the
 
loss in food production, a saving of K76.0 million can be be 
realized. 1/
 

6. Reduced Yields
 

Potential crop yields are being lost because fertilizers are
 
not reaching farmers in time for best use. In some provinces 
the basal dressing fertilizer did not reach until
 
January/February - long after plants are up and in an 
advanced stage. In some sections, the top dressing
 
fertilizers at time of the study were just arriving. The
 
Zarria Sugar Corpany Limited at Mazabuka estimates that sugar 
production will be reduced by 40% because the top dressing 
fertilizers reached the plantation too late for best yields.
 
With a norral yield of 150,000 tons of sugar annually, a 30% 
reduction anmunts to 45,000 tons of sugar that is lost to the 
system.
 

An even larger loss to farmers and the country is the 
loss in reduced maize yields due to the late arrival of 
fertilizers. Based upon visits with the large and small 
scale farimers the loss in yields this year range from 5 to 10 
bags of grain per hectare. Assuming that 50% of the farmers 
fertilize, a loss of K216 on maize alone is expected to 
occur. 2/ 

This represents a K216 million loss in income to farmers and
 
the country. 

I/ 20,000 tons @ K3800 = K76.0 million.
 

2/ 800,000 ha in country 
x .50%
 
400,000 ha
 
x 5 bags
 

2,(, O0 million bags x K108 = K216 million. 
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Based upon MACO estimates, in 1988/89, 47,800 T ofwheat would be imported. The estimated cost of importing

this amount or wheat is K130 million. Zambia has theecological conditions necessary to grow most food crops. Abusiness like and efficient fertilizer marketing system is
needed to make the appropriate fertilizers timely available
to farmers so that Zambia can be self-sufficient in theproduction of the basic food crops. The recommended
fertilizer marketing when fully implemented can save the
K130.0 million 
now being used to import wheat. 

7. Human Resources 

A stable food supply is necessary for a healthy
population. A healthy population is necessary for a sound
and expanding economy. 
An inadequate food supply causes

mal1utrition, diseases and medical expenses plus loss of
life. People are spending time in search of food that could
be utilized on more productive work. 
A cost for the loss of
human resources can not be estimated; however, it is huge.

An efficient fertilizer marketing system is one of the
essential infra structure requirements necessary to overcome
 
this loss in Zambia.
 

8. Increased Yields
 

There are many farmers who do not use fertilizer and as
 a result produce only about 1.0 ton of maize or less per
hectare. 
They know about fertilizers but do not purchase and
apply it sijrply because it is hard to find at the right

time. The recoirmended fertilizer marketing system, by making
fertilizers available to farms 365 days per year, can assist

in encourag3ing 
farmers to use fertilizers and increaseyields. As indicated in table I consumption has been as highas 243,124 tons in 1987. The study team estimates
conswI rtion to be only 185,000 tons in 1988/89 due to nonavailablity, leakages, etc. 
The recommended fertilizer

marketing system when implEmented can easily increase
consumption by 8% per year for the next 5 years. Based uponthis assumption, in the first year under the new system
fertilizer use would increase by at 
least 15,000 T. An
additional 15,000 T of fertilizer used under proper crop

management practices should yield an additional 98,000 T of
maize. At present prices this represents a net savings to
foreign exchange of K269 million should this quantity of

grain be irported. 
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9. Net Impact 

As previously mentioned, the recommended fertilizer
marketing system is but one component of the total package of
infrastructure required to attain self sufficiency in 
Zambia. Self sufficiency in food production can not be 
realized without a system to provide inputs efficiently to

farmers and a structural market for their output. An
efficient fertilizer marketing system can easily contribute 
to savings of K490 million per year as indicated below: 

ITEM K - SAVINGS 
(in millions) 

Material loss 50.0 
Reduced freight 1.5
 
Credit repayment 30.0
Working Capital 10.6
 
Overhead 5.9 
Leakage 76.0 
Yield loss 
 216.0
 
Foreign Exuhange (Wheat) 130.0
 

Total 
 K490.0
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D. Fertilizer Consumption Forecast 

As indicated in previous sections of this Report, data on actual 
fertilizer use in Zambia are unavailable and all institutions 
involved in the fertilizer subsector treat NAMBOARD sales estimates 
as apparent consumption. The time series data cn NAMBOARD sales for 
1980-88 (Table 1) indicate considerable instability in the sales 
pattern. (The reasons for which are not fully known but appear to 
be linked to: (a)supply shortages and (b)pricing developments.) 
A trend analysis based upon these data would be insignificant. The 
compound growth rate in fertilizer sales for the past eight years 
has been less than 2%. This is extremely low for an agriculturally 
oriented economy where the fertilizer market should be in the growth 
phase of market development. Based upon experience in similar 
markets, fertilizer use in Zambia should easily increase by 8%-10% 
per':year over the next five years, given adequate supply 
availability and a continuation of the existing fertilizer:crop 
price relationship. Hence, fertilizer use in 1994 would total about 
330,000 tonnes of product or 129,000 tonnes of nutrient (Table 18). 

Table 22: Forecast of Apparent Fertilizer Consumption in Zambia 

Est.
 
1988 1989 1990 1991 1992 1993
 
------------ Thousand Tonnes ---------

N 56.4 61 66 71 77 83
 

P205 22.8 25 26 28 31 33
 

K20 8.5 9 11 11 11 13
 

Total 87.7 95 103 110 119 129
 

Product Tons 225 243 262 283 306 331 

For comparison purposes, the most recent fertilizer demand 
forecast by NAMBOARD was prepared in 1988 and assumed that 
consumption would increase by 6.6% per annum for the next five years 
and total 266,000 tonnes in 1993 (Table 19). Both the assumed
 
annual growth rate of 6.6%and NAMBOARD's estimate of apparent 
consumption in 1988 (ie 200,000 tomnes) appear to be conservative.
 

It applars that most Zambian farmers are aware of the benefits 
of fertilizer use and would increase their usage if the appropriate 
products 4,jre available on a timely basis. If the recommended 
fertilizer marketing system is fully iffplemented and functions as 
expected, apparent fertilizer product consumption should reach 
300,000 Lonines by 1992.
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Table 23: Five Year Fertilizer Demand Forecast
 

PRODUCT/YEAR 1989 1990 1991 1992 1993 
Product Tonnes 

Nitrogen 

Urea 55,000 50,000 40,000 45,000 50,000 

A.N. 30,000 40 000 55,000 60,000 60,000 

Compounds 

'D' 42,000 44,000 46,000 48 000 50,000 

'X' 53,000 54,000 59,000 60,000 62,000 

'R' 21,000 22,000 23,000 24,000 25,000 

'C' 6,000 7,000 7, 00 8,000 8 000 

'V' 4,000 5,000 5,000 6,000 6,000 

Others 4,000 4,000 5,000 5,000 5,000 

TOTAL 215,000 226,000 240,000 256,000 266,000
 

NOTE: Fertilizer year covers a period of 12 months
 
commncing on October 1 and ending on September 30
 

Source: NAMBOARD
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E. Indigenous Agro-Minerals 

The known agro-mineral deposits in Zambia have been documented 
in previous section of this report. In dddition to coal for 
hydrogen and pyrites roasted for calfur that are used by NCZ to 
produce NH3 and H2SO4 respectively, ,osphate rock (PR) and 
limestone are also available, in Zambia. These essential agro
minerals should be fully expoited and used to: (a) reduce the 
dependence in outside sources, (b) save foreign exchange and (c)
increase cr p yields. In keeping with the Fourth National 
Development Plan, ZIMCO can develop these elements as a substitute 
to imported materials. 

The two agro-minerals that have imtnediate potential for use are 
PR nd limestone. PR, although limited in quantity and quality, can 
be utilized. IFDC through a program to develop agro-minerals in 
East and South East Africa has successfully prod,'ed a partially
acidulated phosphate rock (PAPR). Simply stated, the process is to 
react one-half the normal amount of sufuric acid or phosphoric acid 
with PR (that is required to produce SSP or TSP). The product
produced is a 50% PAPR. If sulfuric acid is used, the product is 
actually about one-half water soluble SSP and the remaining half is 
a slow release citrate soluble product. Trials presently being 
carried oit by NORAD in the Northern i'rovince, University of Zambia, 
School of Agricultural 3cience 4.n the Luraka Province and Mt. Makulu 
Research Station to determine the agronomic effectiveness appears to 
ba positive. The field trials being carried out by NORAD are in the
 
second year where as the other trials are in the firsc year. If the
 
product proves to be agronomically effective production of PAPR
 
could start relatively quick. NCZ prodaices H2SO4 and PR is 
available relatively close by.
 

As mentioned in the sectioi on appropriateness of fertilizers, a 
liming program isessential for continued crop production in 
Za'bia. Witnout a liming program crop yields per hectare will 
decline. Lime isneeded to stabilize the soil ph in a desirable
 
range, eliminate undesirable conditions such a3 iron, manganese and 
aluminium toxicity and to create a favora:le soil condition for 
bacteria action (ie nodulation of legumes). Lime is also a source 
of the essential elements calcium and magnesium. Limestone as 
calcium carbonate and magnesium carbonate are available in an 
abundant supply in Zambia. Development of the liming industry 
should be given top priority. 
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E. IMPLEMEN TrATION SCHEDULE FOR RECOOMENDATIONS 

The success of the recommended marketing system will 
depend to a large degree on the systematic implementation of 
the recomnendations contained herein. As indicated in Table 
20 and Figure 12, it is expected that implementation would 
begin in 1990 with the simultaneous (a) establishment of the 
Fertilizer Information Unit within MAOO, (b) Government 
endorsement of NCZ as the apex organization in the fertilizer 
marketing system and (c)NAMBI ARD implementation of the 
procurement schedule. Once Government actions are taken 
relative to (a) FIU and (b)NCZ being the apex marketing 
organization staffing and operational planning should begin.
Im is expected that itwill take one year for FIU to become 
an effective unit and 15 months will be required for NCZ to 
establish an adequate marketing department, develop marketing 
plans, and contract for warehouse capacity at the provincial

level. Effective in January 1991, NCZ would begin marketing 
operations including procurement of fertilzers on the
 
international market. NAMBOARD would continue to maintain 
their four cehtral warehouses until the end of the 1990/91 
fertilizer year, at which time NCZ would take over all
 
fertilizer operations from NAMBOARD.
 

In its initital year of fulfilling the role of the 
apex marketing organization (1991), NCZ would channel all 
fertilizers through the ZCF and a few selected private
retailers. In 1992 (year two of the implenentation phase),
the fertilizer pricing system would be modified to more 
accurately reflect costs and to provide an incentive to 
private sector firms to engage in fertilizer marketing. Also
 
during year two of the implementation, the licensing policy 
would be liberalized to allow additional organizations to 
engage in fertilizer marketing. 

The phasing out of the fertilizer subsidy should begin
with the July 1990 price announcements for the 1990/91 
fertilizer year and continue until the subsidy is completely 
phased out in 1995. 
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Table 24: Implementation Schedule for Recommendations 

Phase I 	 (Year 1) - Create and staff the FIU within MACO 
(1990) - Obtain Government approval of NCZ as the 

apex within the marketing system 
- NCZ to post one technical staff at the 

port of Dar es Salaam to monitor imported
fertilizer
 

- Begin to establish a fertilizer marketing 
department within NCZ 

- Phasing out of subsidy to begin 
- Implement planning schedule for 

fertilizer procurement and distributiui
 
- Begin training of FIU staff
 
- Establish the Technical Advisory Unit 

Phase II	(Year 2) - NAMBOARD's involvement in fertilizer 
(1991) related activities to cease 

- I)CZ to take over all importing activities 
and fertilizer distribution to the 
provincial level 

- NCZ to 	establish warehouses in each 
province
 

- Continue phasing out of subsidy 
- Co-op to continue as down stream 

marketing organization 
- Licensing system to be liberalized to 

encourage private sector marketing 
- Modify pricing structurt to provide 

adequate incentive to marketing 
organizations 

Phase III (Year 3-5) 
(1992 - 1995) - Begin training of marketing staff 

- NCZ to continue operations 
- Continue phasing out of subsidy 
- Continue to select retailers to cover 

void inmarketing system 
- Begin training of marketing channel 

members 



--- 
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Begin F.I.U.... 
Operations 
Govt. Approval
 
of NCZ as APEX 

Marketing Org. 
Impl eent 
Schedule for 
Procurement 
NCZ to Create 

Mktg Dept 
Begin 5 Year Program 
To Phase Out Subsidy 
NCZ to Develop
 
Mktg Plan and 
Contract for 
Regional Warehouse 
Capacity 
NCZ to take over 
NAMBOARD Fert. 
Operations and Begin
 
Provincial 
Wholesaling Activities 
Licensing System 
Liberalized to Allow 
Private Traders
 
Pricing System odified 
to Allow Margins for 
Private Traoers
 
Training Activities
 

FIU 
Mktg. staff 
Retailers 

Figure 12: iMPLEMENTATION 

o
 

SCHEDULE FOR RECOWMATIONS 
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Appendix I, Exhibit 1 

S udy" Cbjectives and Terms of Reference 

The objectives of the Zambia fertilizer sbsector study are as 

follows: 

1. To assess the effective demand for fertilizer in Zambia.
 

2. To evaluate the operational efficiency and cost effectiveness of
 
the existing fertilizer marketing system insatisfying the
 
fertilizer related needs of Zambian farmers and in fostering 
efficient fertilizer market development.
 

3. gTo assess the role of each of the entities involved in the
 
Zambian fertilizer subsector.
 

4. 	 To recommend immediate and long term strategies for Zambia to 
achieve improved performance and increased cost effectiveness in 
meeting its fertilizeir needs and in assuring that farmers have 
the appropriate type of fertilizer prior to planting and at a 
reasonable price. 

5. 	To evaluate the impact of the fertilizer subsidy on the economy

and 	 to recommend the most appropriate action for the Government 
of Zambia in dealing with the subsidy issue. 

6. 	 To assess the potential of utilizing indigenous raw materials in 
meeting Zambia's fertilizer requirements. 

7. 	 To develop a plan for implementation of all proposed changes in 
the 	fertilizer subsector.
 

Terms of Reference
 

In order to satisfy the study objectives, the following specific 
terms of reference will be performed: 

1. Review the current fertilizer supply-demand situation in Zambia
 
to include:
 

a) Nutrient use trends ­
b) Product use trends
 
c) Regional use patterns
 
d) Supply sources:
 

(i) imports
 
(ii)domestic production
 

e) Leakage to neighbouring countries
 
f) Impact of untimely arrivals on fertilizer usage.
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2. 	 Evaluate the current fertilizer pricing policy of the Government 
and the methodology used in determining pric ,s which will 
inclide: 

a) Product prices
 
b) Nutrient prices
 
c) International price trends and their relationship to 

Zambian prices 
d) Subsidy determination and the impact of the subsidy on the 

economy
 

3. 	Identify the following costs involved in fertilizer marketing in
 
amnia: 

a) Import costs
 
b) NCZ production costs and ex-factory pricing policies
 
c) In--country marketing costs (NAMBOARD) - overhead costs ­

direct costs 
d) In-country marketing costs (Cooperatives), distribution 

(including storage, selling, etc.)
e) Losses 

4. 	 Evaluate the economic incentive to farmers for using fertilizer. 

5. 	 Examine the organization, re.4onsibilities and authority of each 
of the various actors within the fertilizer subsector in meeting 
the subsector objectives (ie demand forecasting, production, 
procurement, pricing and subsidy administration, distribution, 
research, extension, etc.) and make recommendations on the 
future function and operations of the various actors involved. 
Suggestions regarding possible alternative institutional 
arrangements to improve the efficiency and cost effectiveness of 
performing these functions within the fertilizer subsector will 
also be made. The following entities will be examined: 

a) NAMBOARD
 
b) Provincial CooperaLive Union
 
c) Ministry of Agriculture and Cooperatives
 
d) Commercial Farmers
 
e) Central Supply and Tender Board
 
f) National Fertilizer Committee
 
g) Nitrogen Chemicals of Zambia
 
h) Farmer Cooperative Societies
 
i) Lima Bank
 
j) International Organizations
 
k) Zambia Cooperative Federation/Finance Services 
i) Donors
 
m) Ministry of Finance
 
n) Others (e.g. Contingency Planning, Minex)
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6. Appraise the operational efficiency of the fertilizer
 
distribution system including:
 

a) Import practices and timing of arrivals
 
b) Logistic Planning

c) Modes of transportation used (vehicle availability)
d) Adequacy of retail points of sale in serving Zambian farmers 
e) Adequacy of storage facilities and stock management 

procedures
 
f) Losses - spillage, leakage and disappearance
 

7. 	Assess the appropriateness of the fertilizers currently being

used 	in Zambia in terms of: 

a) 	Fertilizer research programs and findings

b) 	 Dissemination of technical information to the actors in the 

fertilizer subsector as well as to farmers 
c) The role of high analysis fertilizers
 
d) The impact of long-term fertilizer use on soil
 

characteristics and crop production
 

8. 	 Assess the adequacy of the credit system as related to 
fertilizer sales. 

9. 	 Determine the staff training needs of all of the actors involved 
in the fertilizer subsector.
 

10. 	 Develop a five year demand forecast for fertilizer use by
product in Zambia. 

I 
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THE STUDY TEAM 

1. 	 L.B. Williams, African Coordianator, International 
Fertilizer Development Centre, Muscle Shoals, 
Alabama, U.S.A. 

2. 	 A. !Manaumo, Principal Economist, Planning Division, 
Ministry of Agriculture and Cooperatives, Lusaka, Zambia 

3. 	 V.R.N. Chinene, Dean, School of Agriculture University 
of Zambia 

4. 	 F. Chenoweth, Production and Marketing Advisor, Zaubia 
Agricultural Training, Planning and Institutional 
Development Project II (ZATPID II), Planning Division, 
Ministry of Agriculture and Cooperatives, Lusaka, Zambia 

5. 	 J.K. McPhillips, Soils and Crops Advisory Officer, Mount 
Makulu Research Station, Department of Agriculture, 
Ministry of Agriculture and Cooperatives, Lusaka, Zambia 

6. 	 J.H. Allgood, Market Analyst, International Fertilizer 
Development Centre, Muscle Shoals, Alabama, U.S.A. 
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ORGANIZATIONS VISITED 

1. MACO (Headquarters) Lusaka 

2. NCDP - CSO Lusaka 

3. USAID Lusaka
 

4. NAMBOARD Lusaka
 

5. ZCF (Headquarters) Lusaka
 

6. ZCF/FS Lusaka
 

7. NCZ Kafue
 

8. VTAZ Lusaka
 

9. NAMBOARD warehouse Lusaka
 

10. ZIMCO Lusaka
 

11. LINTCO Lusaka
 

12. NATCO Lusaka
 

13. Midland Cooperative Lusaka
 

14. TAZARA Lusaka
 

15. NAMBOARD Chisamba
 

16. Commercial Farmers Bureau Lusaka 

17. ZAMCARGO Lusaka
 

18. ZAMSEED Lusaka
 

19 National Wholesale and Marketing 

Cooperation Lusaka 

20. Global 2000 Lusaka 

21. NGDC Training Centre Library Kafue 

22. FAO Lusaka 

23. The World Bank Lusaka 

24. CIMMYT Lusaka 

25. Zambia Sugar Company Ltd Mazabuka 

26. National Milling Company Lusaka 

27. DOA Lusaka 

28. DOA Livingstone 

29. PAO's Office Choma
 

30. ZATCO Choma
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31. IECI Store 	 Senkobo 

32. NATCO 	 Mazoko
 

33. SPC U 	 Mazabuka
 

34. Woodland Cooperative Society 	 Lusaka
 

35. NIEC 	 Lusaka 

36. UNZA - School of Mines 	 Lusaka 

37. KkMBOARD Warehouse 	 Monze
 

38. Rural Cooperative Depot 	 Chongwe
 

39. 	 Landless Farm and Other Random Sampled
 

Farmers in Central Province
 

40. Ian Bruce 	Miller Farm Choma
 

41. Lima Bank 	 Lusaka
 

42. CUSA (Z)Ltd 	 Lusaka
 

43. Mumbwa District Council 	 Mumbwa
 

44. DOA 	 Mumbwa
 

45. DCU 	 Mumbwa
 

46. Moono Rural Cooperative Depot 	 Mukmbwa
 

47. Lubale Rural Depot 	 Mumbwa 

48. 'Junction' Rural Depot 	 Mumbwa
 

49. MCC's Office Chipata 

j0. PAO's Office Chipata 

S1. DAO's Office Chipata North 

52. ECU 	 Chipata 

53. ECU - Alimi Depot 	 Chipata North 

54. ECU - Chipata South Depot 	 Chipata South 

55. ECU - Sanjika Depot 	 Chipata 

56. ECU - Feni Depot 	 Chilpata
 

57. FDC 	 Chipata
 

58. University of Zambia 	 Lusaka 

59. Tobacco Development Company 	 Chipata 

60. Multi Purpose Co-op 	 Chingong 

61. ICI Zambia Ltd. 	 Lusaka 

62. Shell Chemical Co. 	 Lusaka
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AppeMdix II, Table 1: Fertilizer Distribution to Branches as per Reuirement 
from April 1 1988 to February 3 1989 (Tor~nes) 

BASAL FERTILIZER TOP DRESSING
FERTILIZER
 

I1OVI!C/ ESTIMATED 
 ETIMATED DEPOT
DEPOT RQUIREMENr SUPPLIED SHORTFALL REQUM= SUPPLIED SHORTFALL
 
Tonnes of ProductEASTERN 

Ntilizi 1,668.55 1,046.00 
 - 2,267.75 2,267.55 697.55 
 - 1,570.20
Petauke 1,318.40 2,304.90 + 989.50 1,671.55 
 694.50 - 977.05
Sinda 1,736.10 899.60 336.50
- 1,700.00 1,169.70 530.30
-
Katete 4,068.25 4,487.25 
 + 424.00 4,000.00 211.00 
 - 3,789.00
Chadiza 12,382.65 4,503.25 
 + 7,879.40 12,028.95 1,983.75 -10,045.20
 Chipata 9,922.05 12,673.10 + 2,751.05 17,789.60 
 2,164.40 -15,624.60
 Lundazi 
 8,352.55 10,924.50 
 + 2,561.95 13,843.60 2,064.85 -11,778.75
 Chama 841.85 552.00 + 90.15 215.30 
 140.00 - 75.30
 

Sub Total 39,915.40 37,390.60 - 2,524.80 53,516.15 
 9.125.75 -44,390.40
 

SOUTHERN
 

Monze 16,588.80 11,530.45 - 5,058.35 20,909.55
Mazabuka 4,500.00 4,977.80 + 477.80 1,370.00 	
3,374.10 -17,535.45
 
1,485.00 + 115.90
Choma 4,000.00 9,276.40 
 + 5,276.40 2,903.50 3,921.55 
 + 1,018.05
Kalono 4,975.00 3,067.50 
 - 1,907.50 778.50 
 778.50 NIL
Lv/sTe 825.00 4,164.20 + 3,339.20 845.05 845.05 NILGwerbe 350.00 -A - 350.00 275.00 ­ 275.00
Namwala 1,250.00 
 - - 1,250.00 600.00 - 600.00
 

Sub Total 32,488.80 33,016.35 + 527.55 27,681.60 
 10,405.10 -17,276.50
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PROVINCE/ 
DEPOT 

ESTIMATED 
REQUIREMENT SUPPLIED SHORTFALL 

ESTIMATED 
REQUIREMENT SUPPLIED SHCRTFALL 

C/BELT 

Ndola 
Kitwe 

12,425.00 
2,350.00 

12,472.00 
2,003.40 

+ 
-

47.45 
346.60 

11,360.00 
2,350.00 

545.40 
18.00 

-10,814.80 
2,332.00 

Sub Total 14,775.00 14,475.95 - 299.05 13,710.00 563.40 -13,146.60 

NORTH 
WESTERN 

Solwezi 2,916.05 3,240.28 + 324.23 2,323.70 1,718.75 - 604.95 

WESTERN 

Mongu 
Kaoma 

500.00 
2,815.00 

2,676.45 
2,112.00 

+ 2,176.45 
- 703.00 

500.00 
2,440.00 

496.55 
147.50 

3.45 
- 2,292.50 

Sub Total 3,315.00 4,788.45 + 1,473.45 2,940.00 644.05 - 2,295.95 
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PROVINCE/ 
DEPOT 

NCRTHERN 

Kasama 

MWenzo 

Mpika 

Muyombe 

Thendere 


Sub Total 


CENTRAL
 

Kabwe 

Serenje 

K/Mposhi 

Chisanba 

Mkushi 

Murbwa 


Sub Total 


ESTIMATED 

REQUIREMENT 

12,150.00 

2,700.00 

5,600.00 

1,650.00 

1,650.00 


23,750.00 


11,765.60 

3,106.45 

4,925.00 

5,250.00 

6,656.20 

5,007.05 


36,720.30 


SUPPLIED 

17,020.50 

1,231.25 

5,013.05 

1,548.65 

1,249.55 


26,063.00 


16,655.35 

3,098.15 

1,650.50 

7,933.85 

8,619.60 

1,941.00 


39,898.45 


SHORTFALL 

+ 4,870.00 

- 1,468.75 

- 586.95 
- 1C1.35 
- 400.00 

+ 2,313.45 


+ 4,889.75 

- 8.30 

- 3,274.50 

+ 2,683.85 

+ 1,953.40 

- 3,006.05 


+ 3,178.15 


ESTIMATED
 
REQUIREMENT 

9,350.00 

2,700.00 

5,000.00 

1,650.00 

1,650.00 


20,350.00 


11,403.15 

3,446.80 

4,520.00 

4,600.00 


10,831.45 

4,799.05 


39,600.45 


SUPPLIED 

17,977.90 

1,278.95 

4,433.70 


672.10 

823.35 


25,186.00 


8,671.85 

205.75 


1,366.05 

6,491.25 

1,206.05 


.85 


17,941.80 


SHORTFALL 

+ 8,627.90
 
- 1,421.05
 
- 566.30 
- 977.90 
- 826.65 

+ 4,836.00
 

- 2,731.30
 
- 3,241.05
 
- 3,153.95
 
+ 1,891.25
 
- 9,625.40
 
- 4,798.20
 

-21,658.65
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PROVINCE/ ESTIMATED ESTIMATED 
DEPOT REQUIREMENT SUPPLIED SHORTFALL REQUIREMENT SUPPLIED SHORTFALL 

LUSAKA
 

P.C.U. 2,550.00 3,764.20 
+ 1,214.20 3,00.00 1,391.95 - 2,408.05
 
Lusaka 13,627.00 16,708.25 + 3,081.25 5,489.00 19,878.03 +14,389.03
 

Sub Total 16,177.00 20,472.45 
+ 4,295.45 9,289.00 21,269.98 +11,980.98
 

LUAPULA
 

Mansa 3,036.80 5,613.95 + 2,577.15 
 2,219.65 4,380.60 + 2,160.9
 

SUMMARY
 

Total Basal Dressing Fertilizer required 173,094.35 
Total Basal Dressing Fertilizer supplied 184,959.48 
Total Basal Dressing Fertilizer average + 11,865.13 
Total Top Dressing Fertilizer required 171,680.55 
Total TOp Dressing Fertilizer supplied 91,235.43 
Total Top Dressing Fertilizer shortfall - 80,395.12 

Source: NAMBOARD, February 7, 1989
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Appendix II,Table 2: Fertilizer Storage Capacities in Existing Sheds and
 
CIDA Sheds
 

(INCLUDING PHASE-III)
 

AND FERTILIZER SALES 1987
 

PROVINCE DEPOT 

SOUTHERN 	 LIVINGSTONE 
CHOMA 
MONZE 

KALEYA 
MAZABUKA 

TOTAL 


LUSAKA 	 FERT. BRANCH 


CENTRAL 	 CHISAMBA 

NATUSEKO 

K/MPOSHI 

MUMBWA 

MKUSHI 


Sub Total 


EXISTING 
SHEDS 

3,500 
-

6,500 

-
-

10,000 


60,000 


5,000 

3,500 

3,000 

3,500 

-


15,000 


CIDA TOTAL ACTUAL SALES 
SHEDS SHEDS 1987 

TONNES OF PRODUCT 

- 3,500 
17,500 17,500 

14,000 20,500
 
8,750 8,750 
7,000 7,000
 

47,250 57,250 48,748
 

- 60,000 29,304 

- 5,000
 
7,000 10,500
 
- 3,000
 
3,500 7,000­

17,500 17,500
 

28,000 43,000 55,000
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PROVINCE DEPOTr 

COPPERBELT NDOLA 

KITWE 

TOTAL 

EASTERN CHIPATA 
KATETE 
LUNDAZI 
PETAUKE 

TOTAL 

NORTHERN KASAMA 
MPIKA 
MBALA 
MWENZO (ISOKA) 

Sub Total 

WESTERN KAOMA 

MONGU 

Sub Total 

LUAPULA MANSA 

INORTH WESTERN SOLWEZI 

GRAND-TOrAL 

Source: NAMBOARD 

EXISTING 
SHEDS 

18,000 


2,500 

20,500 


4,500 
-

-

-

4,500 


800 

-
-

-

800 


3,500 


1,000 


4,500 


500 


700 

116,500 

CIDA 
SHEDS 

-

7,000 
7,000 

7,000 

3,500 


24,500 


3,500 

3,500 
3,500 
3,500 

14,000 


-


-

-


3,500 


3,500 

120,750 

TOTAL 
SHEDS 

18 000 

2,500 

FERTILI ZER 
SALES 1987 

20,500 13,900 

11,500 
7,000 
7,000 
3,500 

29,000 50,919 

4,300 
3,500 
3,500 
3,500 3,500 

14,800 28,300 

3,500 

1,000 

4,500 6,574 

4,000 6,422 

4,200 4,116 

237,250 243,816 
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EXAMPLE OF A FERTILIZER MARKETING PLAN 

Marketing Plan
 

Immediately following the selection and hiring of principal 
staff to manage the NCZ Marketing Department a survey of the market 
should be initiated and a detailed marketing plan developed. The 
marketing plan will have seven component parts, a situation analysis 
and NCZ objectives; a personnel plan; a product, supply and 
distribution plan; a finance plan; a sales plan; a technical
 
service (promotion) plan; and a marketing audit plan.
 

An essential portion of the marketing plan is a comprehensive 
staJernL of the NCZ objectives and a situation analysis. The 
situation analysis should fully define the existing market, 
potential marketing opportunities, and various uncontrollable 
factors which may influence NCZ operations. Each individual plan
will complement the overall objectives. The contents of each plan 
should include: (a) a summary of main goals and recommendations and 
how they complement the overall marketing objective; (b) a current 
market situation; (c) environment (threats and opportunities); (d) 
objectives; (e) marketing strategies, ie, targets, marketing mix, 
etc.; and (f) action programs and budget and controls. Since the 
NCZ 	 Marketing Department is a small organization the personnel 
function will be performed by the Marketing Manager. The personnel
 
plan will be made in cooperation with the NCZ Managing Director and 
will include:
 

1. 	 Survey plans for determining type skills available and salary 

ranges. 

2. 	 Nuaber of staff to be hired by time periods. 

3. 	 Training programs and schedules. 

4. 	 Management techniques and mechanisms for personnel development. 

5. 	 Policy guidelines on employment, ie, benefits, compensation, 
probation, dismissal and promotion procedures, work periods, etc. 

6. 	 A schedule of technical publications and trade information 
required for each employee.
 

7. 	Preparation of job description for each position.
 

The Product, supply and distribution plan will be the 
responsibility of the NCZ Purchasing Manager but in cooperation with 
the Marketing Manager and other staff members. A study of the 
different transportation modes is needed. The product, supply, and 
distribution plan will include the following: 
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1. 	Tendering procedures.
 

2. 	Pipeline time required for all activities from
 
forecasting/tendering to time of purchase by farmers.
 

3. 	Products needed by zones.
 

4. 	 Bagging requirements by zones and marketing channels. 

5. Source of supply by products, ie,NCZ production, donors and
 
internation markets.
 

6. 	A logistic schedule for moving products to customers in each
 
zone, ie,warehousing, direct to customers, and by modes of
 
transportation.
 

7. 	International fertilizer price trends.
 

8. 	Estimated funding required for purchase of supplies. 

The finance plan will be the responsibility of the NCZ Managing
Director and the Finance Manager in cooperation with the other staff 
members. Having a timely supply of low cost working capital is 
essential for any business. The original loan to start the NEZ

operation is an essential element. The loan may be generated from 
donors or as a commercial loan with Government guarantee. The 
finance plan should include the following:
 

1. The aiiount of money required by time frames, by products, by
 
zones, and total.
 

2. 	Procedures for obtaining funds.
 

3. 	Sources of funds.
 

4. 	Repayment schedules.
 

5. 	Terms of sales by customers.
 

6. 	Payment collection procedures.
 

7. 	Procedures for accounting and analysis of the entire operation.
 

A detailed sales plan is another key component of the
 
organization's annual marketing plan. The sales plan is the
 
responsibility of the marketing manager in cooperation with the
 
other staff. Each Area Marketing Manager will also prepare an
 
annual sales plan. These plans will form the basis for the
 
organization's sales plan. A five-year sales plan should be
 
developed and maintained. Each year at the end of the fertilizer
 

/l 
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season in March/April and with data showing performance of the 
current season, the next year's annual sales plan should be updated 
to reflect a more current situation. At that time the fifth year is 
added to the plan. Data needed for sales forcasting that are 
prepared by the customers and Area Marketing Managers and reviewed 
and odified by the Marketing Manager include area under cultivation 
by crops, soil fertility for major soils, crop prices, fertilizer
 
VCR 	by crops, fertilizer recommendations, number of farmers,
 
available credit, agriculture development programs, and historical
 
sales. As data are accumulated, the sales forecasting and sales 
plan will become more accurate. The sales plan should include the 
following items.
 

1. 	 .Sales Largets for each product for each account and for each
 
zone by time periods.
 

2. 	Administrative procedures for ordering and shipping fertilizers
 
and for collecting revenue from fertilizer sales.
 

3. 	Comnunication and management procedures, ie, invoicing, shipping 
instructions, training, reports, accounting, sales information,
 
etc.
 

4. 	 Strategy for complementary institutional linkages. 

5. 	 Schedule of training and educational meetings for wholesalers, 
retailers, and support staff.
 

In the NCZ Marketing Department the Area Marketing Manager is 
considered a professional occupation. The Area Marketing Manager is 
re ponsible for all activities in the assigned territory. With
 
ass..stance from the Marketing Manager and headquarters staff, the
 
Area Marketing Manager can add and cancel wholesale and retail 
accounts as required to give adequate distribution. The Area 
Marketing Manager takes orders; assists with payments; 
participates in promotion activities; develops the skills of the
 
wholesaler and retailer staff in business principles, forecasting,

ordering, selling procedures, storage, and ways to serve the farmer. 

The Technical Service Plan is the responsibility of the two
 
agronomist and Data Analyst in cooperation with the Marketing -
Mranager and the Area Marketing Managers.
 

The plan covers the promotional strategy for the Marketing 
De2part-tnt. It forms the most important element of marketing 
commnunications. In Phase I heavy emphasis is placed on the direct 
fact-to-face personal selling techniques. As the marketing system 
matures, more emphasis can be placed on indirect selling meLhods. 
The technical service plan should include the following: 
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1. 	 National advertising plans by media, ie, radio, poster boards,
 
newspapers, etc.
 

2. 	Give-away items, ie, pencils, planting guides, booklets, etc.
 

3. 	 Fertilizer research projects and support activities by research 
stations, farmer fields, and by locations.
 

4. 	Fertilizer demonstrations in cooperation with specified
 

retailers by crops and by location.
 

5. 	Farmer field days by location.
 

6. "Farmer educational meeting by retailers, by location, and by
 
subject matter. 

7. 	Crop production contest, ie, for smallholders, tobacco, etc.
 

8. 	Procedures for soil tests and returning of results.
 

9. 	 Testimonial campaigns. 

10. 	A detailed plan for soliciting and utilizing the national
 
extension staff in NCZ Marketing Department educational efforts. 

11. 	 Training programs by types and period for NCZ marketing staff. 

Controls 

The W.irketing Manager and NCZ management is responsible for 
planning, organizing, operating, and controlling the products,
 
prices, promotion, and placement functions. The Marketing Manager 
is responsible for market zesearch data for planning and evaluating
 
results. The Marketing Manager will use controls (1) to standardize
 
performance, (2) to safeguard assets, (3) to measure on-the-job 
performance, (4) to motivate individuals, (5) to monitor planning 
and forecasting operations, and to limit authority. Marketing 
controls are critical to the successful operation of OCZ. It is
 
recorended that the NCZ use four general types of controls: (1)
 
annual plan control, (2) profitability control, (3) efficiency
 
control, and (4) strategic control.
 

The heart of the annual control plan is management by
 
objectives. In the annual plan all levels of the NCZ Marketing
 
DepartF,_nt set goals to be achieved within specific time periods.
 
The marketplace is monitored to determine deviations from these
 
objectives. Corrective adjustments are taken to close gaps between
 
the targets and the accomplishnents. The Marketing Department will 
use sales analysis, expense-to-sales ratios, financial analysis, and 
farmer-attitude tracking in determining performance.
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mrketing-profitability analysis will be used by the NCZ. The
 
following procedures will be used to make the analysis:. (1) assign
 
natural accounts such as salary, rent, or supplies to marketing
 
functional accounts, ie, selling, distribution, or administration;
 
(2) assign each functional expense to each zone; and (3) prepare a
 
profit-and-loss statement for each zone. 

If the management of the NCZ finds that it is earning inadequate 
returns in some zones on certain products, it must determine if 
there are more efficient ways to manage the function. Several key 
indicators of marketing force effiency are average number of
 
arketing calls per Area Marketing Managers per day, average revenue 

per m rketing call, average cost per call, number of new customers 
per period, and number of lost customers per period. Likewise, the 
cost of nonpersonal marketing promotion can be measured as cost per 
10 buyers for each medium or form of promotion. 

From time to time the management of the NCZ will undertake a 
critical review of its overall effectiveness. The managers will use
 
strategic control to determine whether the NCZ is pursuing its best
 
opportunities with respect to markets, products, and channels. 

Marketing controls are a natural sequel to marketing planning,
 
organization and iqr)lementation. 
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EXAMPLE OF A JOB DESCRIPTICN 

Manager of Marketing
 

General Functions 

The 	Manager of Marketig is responsible for planning, 
organiziiig, operating, and control of product selection, pricing,
 
distribution, and promotion. He establishes marketing policies and
 
goals to support the objectives of NCZ. He coordinates with Manager
 
of Production, Finance, and Personnel to ensure maximum sales to the
 
greatest possible number of customers through the most efficient
 
channels of distribution. The Managers of Marketing is responsible
 
for developing and supporting a suitable organizational structure to
 
meet marketing objectives.
 

Organizational Relationship
 

The Manager of Marketing is selected by the Managing Director
 
and is directly responsible to him The following positions are
 
directly responsible to the Manager of Marketing: Sales Manager,
 
Marketing Services Manager, and Distribution Manager.
 

Specific Duties and Responsibilities
 

1. 	Assiots the Managing Director in developing long--range marketing
 
objectives of the company and informs the Executive Committee of
 
the objectives.
 

2. 	Develops marketing objectives and publishes a complete marketing
 
plan.
 

3. 	Determines target markets, channels of sales, and distribution.
 

4. 	Selects, hires, and supervises Managers of Sales, Marketing
 
Services, and Distribution.
 

5. 	Determines organization for marketing functions to ensure 
customer and product service, the delivery of the right product 
at the right time at the right price, the development of the 
market for the products by adequate advertising and sales 
promotion.
 

6. 	Personally performs a field study of the marketing area to get
 
an overview of the following:
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(a) What facts are available on the response of crops to
 
various rates of application of this product? Can other
 
agricultural inputs be marketed simultaneously?
 

(b) Are other plant foods necessary for crop growth?
 

(c) What factors limit agricultural production?
 

(d) What prices do farmers receive for their various crops?
 
What is the cost:benefit ratio between this product and the
 
added income from its use? Does government have a floor price 
on crops? Does it fix retail prices of fertilizer?
 

(e) Are the press and electronic media available for use in the
 
marketing mix? 

Cf) Is the railroad equipment and trackage being replaced or 
repaired? Roads and vehicular equipment? 

(g) Is there an adequate storage and distribution system
 

available for the farmers' produce?
 

Ch) Is credit available to farmers locally at reasonable rates? 

Ci) What is the ratio of field agricultural extension workers
 
to farmers?
 

(j) In a controlled economy, is an adequate monetary margin
 
allowed in fertilizer pricing to encourage the firm to meet the
 
needs of customers for both goods and services?
 

k) Who makes the decisions for buying the fertilizers? (Who
 
does not?)
 

(l) What makes the farmer buy? (Or not buy?)
 

Cm) What are their needs? (Physical, psychological, social, or 
cultural?) 

(n) Where are the farmers located? 

(o) Who influences their decisions?
 

(p) How can they be instructed?
 

(q) What types of products do they need? 



Appendix III, Exhibit 2 continued 

7. 	Develops data on the overall market to include:
 

(a) Volume of each fertilizer sold by area within the market. 

(b) Distribution channels employed. Amounts sold through each 
channel by mornth, by crop use.
 

(c) Historical market growth.
 

(d) Market potential by year, by product, and by crop.
 

(e) Competitive activity and the company's share of the market. 

'(f) Limiting factors to market development. 

(g) Packaging needs.
 

(h) Communication channels available.
 

(i) Educational needs.
 

(j) Research needs. 

8. 	Establishes retailer selection criteria.
 

9. 	Causes annual and five-year plans to be developed for the 
following functions: 

(a) Sales administration.
 

(b) Forecast of volume of sales by product, by sales territory, 
and by month. 

(c) Field organization management.
 

(d) Market growth.
 

(e) Advertising and sales promotion.
 

(f) Agronomic research and services. 

(g) Transportation modes and scheduling.
 

(h) warehousing operations.
 

(i) Cost and performance analysis of marketing functions. 

(j) Product technical services.
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(k) Liaison with the Production and Supply and Financial 
Divisions.
 

(1) Development of marketing personnel by on-the-job and 
assembled instruction.
 

(m) Analysis of market for new products. 

(n) Coimunication systems and procedures. 

10. Maintains coordination with organizations which influence market 
development.
 

lI. ,Deteriunes product line, brand names, and packaging and monitors 
product quality.
 



Appendix IV, Exhibit 1: FARMERS ASSOCIATIONS AND PRIVATE 

ORGANIZATIONS THAT OULD POSSIBLY BECOME FERTILIZER RETAILERS * 

1. Misundu Agriculture Supplies Company in NdOla
 

2. Midlands Farmers Co-operative in Lusaka
 

3. Border Farmers Co-operative in Kitwe
 

4. Zambia Agricultural Trading Cop in Choma
 

5. Chipata Farmers Association in Chipata
 

6. 	 Solwezi Farmers Association in Solwezi
 

" 

'
7. Kabompo Farmers Association in Kabompo
 

8. Lundazi Farmers Association in Lundazi
 

9. Mazabuka Farmers Association in Mazabuka
 

10. Katete Farmers Association in Katete
 

11. Kasempa Farmers Association in Kaseqma
 

12. Kasama Farmers Association in Kasama
 

13. Livingstone/Zimba Farmers Association in Livingstone
 

14. Kabwe Farmers Association in Mkushi
 

15. Mkushi Farmers Association in Mkushi
 

16. Kaoma Farmers Association in Kaoma
 

17. Petauke Farmers Association in Petauke
 

18. Mumbwa Farmers Association in Munbwa
 

* Source: Comercial Farmers Bureau 



Appendix V, Exhibit 1 

A current estimated budget for a three week marketing course in 
Zambia. 

ITEM AMOUNT 

Three expatriate Staff - 5 weeks each 41,000
 

Air tickets - 3 RT from U.S. or Europe to Zambia 10,000 

Per Diem - 3 @21 days @$123/day 7,750 

Matqrials and excess baggage 5,000
 

Miscellaneous 6,000 

TOTAL $69,750
 

Additional local funds would be required to cover the round trip
transport costs for all participants from Lusaka to Nairobi and their 
per diem for three nights in Kenya. Experience indicaates a maximum
of 20 participants should be involved in the program. 



Appendix V, Exhibit 2
 

An estimated budget for one person to attend an IFDC course. 

ITEM AMOUNT 

Oourse Fee 1,200 

Air tickets - IWC from Lusaka to U.S. 3,300 

Per diem - Alabama 14 days @ $75/day 1,050 

Washington 7 days @ $125/day 875 

Incidental Expenses - visa, en route expenses, etc. 750 

TOTAL $7,175
 


