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Abstract

The impact of agricultural market liberalization oraize output in Kenya and Zambia and its effect on
food security in these countries is evaluated is plaper. The findings suggest a weak policy inflieeon
maize output, but the precipitation and acreagabbas stand out as core determinants of maizeututp
Overall, the obtained results, agricultural marketggeneral, and the maize sub-sector in particular
responded more positively to implemented policleKenya, than in Zambia. Pre-existing economic
structures would have contributed to the outconféecive policy implementation would have to be
tailored to meet regional needs and local conditidRegion and sector dynamics were not considered
when formulating and implementing structural adjuestt policies in the 1980s. It can be inferred from
the study that countries with strong economic tagbns performed better than those which had weak
ones.
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I ntroduction

Food security is a major challenge in Kenya andf domestic and external markets and activities
Zambia. It is further compounded by an unsustairontributed to economic challenges in many

able increase in agricultural productivity, poodeveloping economies (Thomas, 2006). Economic
price and cost incentives, and incoherent agmpgrowth rates stagnated or weakened by the 1980s
cultural policies. Ironically, the agricultural 4gec  (Mohan et. al., 2000). The reform of economic and

fulfills an important role in the economy. Thepolitical policies chocking growth was necessary in

challenge of raising agricultural productivity toreversing the rapid economic decline (Mohan et

meet the food security dilemma echoes Theodoat., 2000). In part, the ineffective national eco-

Schultz's Nobel Prize acceptance speech in 19@@mic policies and institutional weaknesses are
which underlined the potential of agriculture inassumed to lead to the witnessed decline (Mohan et
low-income countries, to produce enough food faal., 2000; Binswanger and Deininger, 1997).

itg(ceotrrr:irs] grz(()jwvlvr:a?fa?r%p(uslacﬂzﬂ’z afg%)) improve theui’he World Bank (WB) initiated $tru_ctura| adjust-
’ ' ment programs (SAP) at the beginning of the 1980

In many sub-Saharan African (SSA) countries the

pre-reform period was mostly rife with government

intervention in markets, and strict controls ove t 1 siryctural adjustment was the process by which the

pricing and agricultural marketing. The restrictionMF and the World Bank based their lending to
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so as to deal with the economic decline. Th&rade-prohibitive measures such as delivery
policies were in favor of functional liberal market quotas, licensing arrangements, restrictions, and
and institutional reforms as the main approaches ofther regulatory arrangements had proven costly.
leading to stronger growth. The unfolding market

era was preceded Hyarriers to a functional ex-

change rate system, interest rates and an econoffiteeor etical Approach to Cereal Production
system managed by the state. The reform of t
agricultural sector had the potential to affect th%Ph
entire economy given its important contribution t
the gross domestic product (GDPRublicly
financed marketing enterpridgsarticipated in the
procurement of inputs and the purchasing
agricultural outputs. Liberation of domestic an
cross-border economic activities was presumed

e theoretical model used encapsulates the
eontief (fixed proportions) technology approach
%y taking into account the combination of land and
other non-land factor inputs. Eckstein (1984)
O'%ldopted the same model in another study. Maize
é)roduction is made dynamic by allowing past land
%Iocation to affect current levels of output. The
lead to economy-wide gains (Edwards 199£rice of ‘maize during the preceding year is
Mohan et al., 2000) ' dssumed to influence current year's acreage and
v ’ output.

The maize cereal is an important food crop fo . I . .

both urban and rural consumers in eastern ai@e following definitions are considerei;, is the
southern Africa. The crop’s yield potential angProduction of cropi attimet ; Py is the producer
ease of processing and marketing is of significafrice of cropi at timet; 4;, is the land allocated at
value. Its consumption is comparable to rice antime ¢ — 1 for the production of cropat timet; A

wheat in Asia (Byerlee and Eicher, 1997)is the total available cultivated land at tirse;

Improvement in production systems has beep = 2 < 1 s the objective discount factor
accompanied by changes in maize processing and . 1 _ _
marketing. In Kenya and Zambia, the crop hagduivalent to[;), and £ is the expectations
shown improvements in total agricultural produceperator, wheré, (X) = E(X|€,), andQ, is the
tion (Seshamani, 1998; Mosley, 1986; Jayne, 199fformation set available for farmers at titieand

2002). The structural and institutional reformg g the lag operator defined by the property
sanctioned governments to adhere to the Berg.. _ .
Reporf. Reforms were anchored on the notion tha X, = X,_,. Crop 1 represents maize and Crop 2

deregulation and unfettered market competitio'r? tea or some other cash crop.

would guarantee the ‘right’ input prices and highefA two period production cycle is assumed for the
producer prices for farmers (Havnevik et al.production of a staple cereal (maize) crop and
2007). The specific reforms required theompeting cash crops such that maize planted in

Iiberal_iza_ltior) of input e_ln_d output prices th_rOUQrberiodt — 1 is sold or consumed in perinAs a

the elimination of subsidies on agricultural iNpUtSac it of the fixed proportions  production
such as fertilizer and credits. The goal was ©Qnali (o chnology between land and non-land factors, the
domestic prices to international ones and to b”rl%tput of each activity can be related to the size

to an end pan-territorial pricing. The encouraggang ygilized for that activity. This property is
ment of the private sector was deemed Cruc'aéxpressed as:

underdeveloped economies, on certain conditiors; prd,, +4,, = 4 (1]
determined by these institutions (Mohan et al.,(00

These publicly financed enterprises are here nedeio A, is maize acreagel, is acreage of competing

as parastatals. They were mandated by the govetnmelr)O s. andd is total acreage. The output of maize
to administer services which favored governmen? PS, ge. P

policies pertaining to the functioning of the agitaral and other crops in land use during tinke is
sector and pertinent markets. expressed as follows:

% The Berg report refers to the report publishedtzy
World Bank in 1981 and written by Eliot Berg. TheXih - [dc _ d—_i_i + (A, — Agps) —81——1]A1~ 2]
report was entitled “Accelerated Development in Sub ™ ’ ’ o : ;
Saharan Africa”
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elimination of subsidies or institutional efficignc
These inputs serve as policy pathways and carry
the potential policy effects.

Kopsq = [fiz + E‘::Jf'lzt 3]

X4, = output of maize in periagd X,, = output of , , , :
1e P P Jd -t P The following equation constitute the expectations

alternative crop in perio‘d €1: = Z€r0 Mean gperator conditional on information &t 1.
random disturbance term for maize;, = zero
mean random disturbance term for the other crop; = pt {

- . . '=max, y= EXL d,+ e, —c, +
d,(A, —A,,_,)= dynamic trend in land ~“1;l‘}f=n 2ezof ((do+ exc — e
utilization e )4, — =47 +d A4 —d AL AL+

The average yields per unit of maize in period p, ., A, — P, ., A, — C:rfTr} 7]
increases (decreases) when less (more) of other

crops are harveste_d from the Ian_d dun_n_g p?r'oﬁji, is the nominal price received from outpfi,
t — 1. The production parametdr, is positive if .~ - :
- , . = i = 1,2 andcq and ¢, are the non-land costs of
raising maize successively from the same land . . - ,
: : producing maize and other crops. The farmer's
decreases its average yield. L . .
objective is to choose thel,..; in order to

Following [1] through [3] and assuming themaximize output for production.
production of crop 1 is subject to dynamic

production constraints, its production can be exthe information set available to producers is
pressed as follows: broadly defined to include the past history of

prices, as well as production trends. Current and
X =FYNAL A, Ay oo .: K, A precipitation), [4]  Past economic variables, which are exogenous to
i the producer, are among the factors which
whereFl = 0,El = 0,F! <0, K is a vector contribute to production decisions. Even the past
y &3 L L] .. . . . .
of other inputs applied to land. The production policies affectlr;}g p][oductlon, andﬂwhlch Iare |Ikﬁ|y
: o . to recur in the future are influential in the
function for Crop 2 is given simply b o :
P g Ply by determination of the types of production that a

X,. = F*(A,..:K, 4, Precipitation), 5) Producer engages in.

whereF” = 0, F;” = 0 Econometric Approach

The producer is expected to maximize his expect

?ﬁj the econometric approach domestic maize
discounted profit in terms of the price of crop ! bp ! 'z

: . . utput is represented by a dynamic production
(meyze) by choosmg a'cor.mngency plan at 'eaq nction in which stated explanatory variables are
periodt for allocating his given area for the t'mepresumed to affect output in current and in lagged
t+ 1 production of crops. Therefore the protime. This is typical in agriculture where produser

ducer’s objective is to maximize profit under thesxercise rationality (Tegene et al., 1988). The

following: inclusion of production response lags is important

and common in production. The assumption of a

E_ylimy,_, XX f° (Xit +i£"fzr] 6] producer’s rationality in production decisions is
it

captured in the selected variables from year to

. , o . ear.
Equation [6]'s expectation is subject to the land

constraint stated in [1] and the productiohe use of fertilizer and hybrid seeds is assumed i
functions in [4] and [5]. the generalized production model below;

Agricultural policies enter equations [4] and [5] ¥
through variables associated with vedtqrrepre-

senting fertilizer, hybrid seeds, extension selsv,icex _ . A= P.= ori
or other production inputs. Agricultural policies” 1 — Maizeé output,4,.= acreage,”.= price
are associated with the vectdt through the VECtOr&=input price vectoru= error term

10 = F(A, P K u) (8]

it
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In order to operate with a reasonably simplé rural agricultural production, acreage is aicait

function, zero values of the are assumed. The _determinant of output and hence a source of
relation of u to the other variables may not bencome for rural households; in the form of food

directly measured due to the lack of data. Varian@d income. A large portion of the staple food
in production decisions suggests that the factbrs Broduced in rural areas is consumed as food while
production are evaluated differently based upon tfi8€ surplus marketed.

production environment and attending constraints

or other unmeasured factors. Ap =@y TPy TP T4 Te (1]

Productive arable land is shared between a diverse
Econometric Specification set of commodities and producers continually
_ , ~ change the type of commodity based upon its
The following model uses simple approximationgconomic value, its productive capacity or, in some
to capture the exogenous variables (prices apdses;, its cultural value. Given that these coestri
policies). Policies in this case range over several gre technology deficient and have abundant labor,

most of the variables used in the econometrigjs economically practical to expand that reseurc
representations. Data sets for non-land costdéor t

production of cereals and other cash crops arg. =g +gp,, , ;|6 <1 [12]
unavailable, so they become part of the error term.

The estimation procedure, which considers crosgsier the deletion of maize production costs and
equation correlation of disturbances in the modehe other agricultural crop, equation [13] représen
minimizes the effect of the missing information on, fynction of variables that farmers might be aware
parameter estimates. of at timet. It is non-stochastic because it contains
The following AR specification is used. Theonly variables in the farmers' information set.
random disturbance term in average annual outpyt _ 54 LA STLA .+
of maize is represented by a first-order autoregre‘?ﬂifp “ﬁ P 1%t I 271 (13]
sive process, 3511 7 M1 T e
Thells represents non-linear functions of the
e = P T USRI <1 (o] parameters and the stochastic processes for the

_ exogenous variables and the discount factor.
The total acreage planted to all crops (maize and

other crops) is represented by a second-order AR =g 4 a,P,_, +a,P,_,+azd; +e, [14]
regressive process.

_ _ _ A =yA _,+yv A _,+U" [15]

A =nA 1 +tnd, tUS IRl <1p + e TR T

Y2=<=Ly—n=<1 [10]  The variables entering the land allocation equation
are in the reduced form. In this model the valdes o

The area of land is considered fixed for &ll L :
: these coefficients will change when government
Farmers are often confronted with low crop

productivity due to inefficient production tech-IOOIICIes with respect to prices change.

niques applied on the land. In addition to theséhe modified estimated model is represented as
productivity constraints, agricultural policies exofollows:

enously constrain the level of maize output.

J Y P Xie =B14s + 824, + 63Ky + BuPye g +

The condensed variables in equation [8] argrecip, + e, [16]

selected based on their presumed link to agri- ) . _ _
cultural output. The estimation of a maize supply € changing policies and their resulting effeats o

function is assumed to rely on the economit'e agricultural sector are evaluated over the

relationship of the explanatory variables in th&hanges of the variables selected. The disruptive
maize output equation. effects of state control over markets prior to 1985

are represented by a shift in the functional fofm o
equation [16].
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Application to the Maize Data on Kenya In the Cochrane-Orcutt iterative procedure, the
and Zambia coefficients of the lagged maize price and wheat

acreage take the wrong sign. This outcome could

The data used in subsequent analysis is based g, qqestive of the market conditions surrounding
41 annual observations ranging from (1962 e period of state intervention in the agricultura
2006) of acreage, prices, precipitation, andconomy. It is difficult to identify the effect of
fertilizer prices as they pertain to the ma'ZEoIicies over maize production, hence overall
subsectar The acreage for crops competing folyinyt. In terms of the robustness of the equation

land with maize, in this case wheat or tea, are algggits; there exists reliability. Serial corredatiis

included. The area of land for tea is not used as,gcant from the equation based on the diagnostic

var?able for Zambia due to the fact that it is aot test, the Breusch-Godfrey serial correlation LM
major crop. test.

Using Kenyan data, we estimate equations with the st jiberalization era regression shows the

ordinary least squares (OLS) method. Thesetficient of maize acreage at 0.11. Although
Breusch-Godirey serial correlation LM test, whiChnere is no statistical significance, maize output
is obtained by thelM =nR" of the auxiliary increase in Kenya occurs mostly through acreage
regression with an asymptotigz~ distribution expansion. The lagged price coefficient is positive
under the null hypothesis of the absence of serighd significant. This is suggestive of the markets
correlation, is applied in each estimation. A nonehanges associated with liberalization. During the
linear least squares (NLS) procedure (Cochranpest-reform era, a decline in the role of the Kenya
Orcultt iterative procedure) is also applied. National Cereals and Produce Board (NCPB), a

The results in Table 1 below show that the series §0minant state marketing agency, was witnessed.

disturbancesg,, may be correlated and in order to mzr ?i“;;\g/e;n dﬂ:neoreen':'rr)]/e ﬁfcggﬁgtsi it;nr?]r(l:ﬁgngl
verify that the Breusch-Godfrey test for serial P : POy

. . Status and the wide-ranging powers including its
correlation suggests its presence. The occurrenei g security mandate accorded by the state. The

of serial correlation, for time series data, implie . e .
. . vacuum resulting from the relinquishment of its
that some of the dynamic properties of the data are

not captured by the model (Eviews, 2010). gﬁ:/i?fsrggtrgft influence was not fully filled by th

In practice, price policies play a decisive role in
Tablel maize production often through inputs and output.

OLS Maize Output estimates, 1962-2006 However, the results show that the lagged price of
maize has a positive coefficient and statistically

Variable Coefficient  t-statistic p-value  significant. In this case, prices are important in

Maize acreage 714.04 397 0.003* output determination. This also implies price

Wheat acreage 6.9 246 0.02** evolution in markets that can be attributed to

Lagged maize -38.73 2,96 0.03* government intervention in the cereal markets. In

price practice prices serve as an intermediary between
Tea acreage 9.67 3.16 0.004* markets and producers, erstwhile announced by the
Precipitation 427.4 0.77 0.45 NCPB. In theory, the price level serves as an
c -632672.3  -1.25 0.22 incentive for markets by attracting the quantity

AR (2) -0.42 -2.27 0.03*

producers are willing to supply. It would also

R-Squared 0.63 mean that commercial maize imports and exports
Adj. R Sq. 0.54 e )

to and from the interior would only take place in
Breusch-Godfrey Serial Correlation LM test response to sizeable shifts in the price — shafigd
F-statistic 0995729  Prob.F(2,23) 0.3848  enough to exceed the transport costs — thereby
Obs*R Sq. 2.549938 Prob. Chi-Sq.  0.2794 reducing the role that external trade would play in

stabilizing domestic prices (Hubbard, 2003).
* ** Signify significance at 1% and 5% levels However, it cannot be concluded fully if the

positive response of maize output to price policy
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change resulted into greater access to the maizgsing their supply in response to higher prices
cereal. and reducing output during low prices. In

First, the summary from Table 2 suggests th ticipation of higher prices for the next season,

maize output responded well to price poIiCyarmers form expectations by allocating the level

reform. This also affirms the role that markets, if’f Inputs and planting area to permit maximum

Farmers rationally form their planting decisionsi P y ya, g1np

and prepare current year acreage based on thgﬁ !mmediate response of increasing input prices,
expectations as observed in the preceding ye%z?rtlcularly fertilizers.
(positive or negative). Other non-policy factordomestic maize production is the most significant
such as local conditions play a role besides tts®urce of supply for food consumed by rural and
policies. However, the fertilizer variable take® thurban consumers in Kenya. The alternative source
right sign, but it is insignificant statisticallfthis of cereal supply to meet domestic food (cereal)
may not concretely suggest that fertilizer islemand is through imports from international
unimportant in contributing to maize output. Lacknarkets. By importing maize, often viewed as a
of statistical causality may be due to inconsisgendemporary food security measure, the government
in access to the fertilizer input. Access to femtit may generally help ease the supply deficiency in
by producers was dependent on its availability. the country, but for low income households in rural
regions of Kenya the reality of income poverty
would not permit them to purchase the imported

Table2 maize. Rural agricultural producers mostly rely on
OLS Estimate of the post-liberalization maize their own maize production for consumptio_n and
output, 1986-2006 .sell'thelr surp'lus to markets. In the post-_llt.)eral
ization scenario, these farmers could benefitath
Variable Coefficient _ t-statistic _ p-value  have enough to sell in markets for income. The
Lagged fertiizer ~ -31.55 170 0.12 policy implication of the results of Tablef@ both
price rural and urban consumers may be mixed as the
Maize acreage 28685.73 1.82 0.11 prices are likely to be counterproductive for their
Lagged maize 107.62 2.41 0.04** consumption depending on market response to the
price prices.
Tea acreage -29.95 2.14 0.06** ) ) _
Precipitation 1770.23 299 0.05* Over the years, maize supply instabilities have
C 2936621 1.31 0.22 been common in Kenya. The country was more
R-squared 0.56 than self-sufficient in maize in good crop years
Adjusted R- 0.29 (1982, 1983, 1987, 1989, 1990, and 1994), but in
squared bad crop years (1981, 1984 and 1993) a large
] ) amount of maize was imported. According to
Erset:ts':th(;GOdfrey Segzal&%ge'a“?rkg";eg 5 00000 conducted research, the amount and timing of
-statisti F2 _ . : . . :
Obs'R S, 1400000  Prob. Chi-Sq.  0.0009" rains, poor quality fertilizer, seed maize andirfal

prices during supply overrun periods were

responsible. Sufficient rains at any given year
during land preparation and maize planting season
may not be the sole reason that determines the

Structural adjustment programs supported outplfve! Of output, nevertheless their amount and
and input liberalization policies. However, they!Ming is a crucial determinant. In the regression
were not immediately implemented due to politicafummary of Table 2 the interpretation of precipi-
opposition as well as public resentment toward&tion, which is positive and  significant, is
them. In theory, markets are a clearing house f6rPeCted. It is notable also that maize acreage is
production where supply and demand converge gignificant statlstlc.al'ly in relation to total omunp”
determine the price level. Farmers them respond a&_gd that the coefficient takes_ the_correc_t posr_uve
higher or lower prices in their production; bySi9n. Producers rely on rains in their maize

* ** Signify significance at the 1%, and 5% levels
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planting decisions. Rain delays tend to affect thend outputs. Pan-territorial pricing particularly

guantity of harvested output implying low marketiscouraged agricultural producers from market-
supply and higher market prices. Even with accefssed production due to the fixed prices dictated
to the other factors important in output, suffitienby the government. Consumer prices were often
rainfall is a crucial factor; other variables degenlowered (as a form of subsidy) in order to

on it for the realization of higher output. Theguarantee increased consumption. In the unre-
introduction of reforms and subsequent removal aftricted model, the p-statistic suggests no viable
subsidies had the direct effect of weakeninfink between market prices (a policy measure) and
fertilizer demand. maize output. The lagged price coefficient takes

When the cash prices of coffee or tea declinéhe wrong sign and there is absence of statistical

farmers producing those crops suffer losses baszcé?:rmrcgggin ar#wemr(igtlitcl)?]nshi()f bg?weizonr?\gqilzce
on their production and marketing costs. There algc’P ' P

also losses associated with the opportunity costff‘reage and maize output may suggest a causal

: .[ink, but the absence of free markets discredits
producing those crops as opposed to produus ch interpretation. There are likely to be other

maize or a more profitable crop. Unlike legumes O n-nolicy factors that spur outout. besides the
other horticultural products, tea does not permﬂ 1-poflicy P put, .
olicy ones. In the face of reform, maize output is

intercropping. It is clear from Table 4 rather tha® sumed to have responded to policies. Such
being complementally, increasing tea acreage dod b P '

not improve the income position of producers, b ezflfeqsiﬁsltsr Jrntf\?;[lve of the effects of policies o
allowing them to purchase, for instance input '
necessary in maize growing. Collusion by a smaller number of powerful private

The maize price coefficient in Table 2 is accordin%ntrepreneurs, often with strong political ties,
t

to economic theory, which arguably supports th is was common in other agricultural commodi-

contention - of - policy effects on agriculturalties the sensitivity of the maize cereal in Kenya
production. In the pre-liberalization era, inters =7’ y y

district (regional domestic trade) in Kenya Wa@elghtened the infiltration of corruption into the

either banned or not discouraged. Maize trade W?alze supply chain, from production to the market.

not subject to open competitive markets. As suc ég’a\s\?er'gﬁioﬂr S’St?f)l(ggrz;u:rgofsria}'\zlghmg?&/gg”%ir:
maize trade was mostly conducted under the > y :

supervision of a government cereals agency. Thelgéroductlon of reforms paved the way for efficient

trade restrictions contributed to corruption angxport marketing and this allowed farmers to keep

cross-border smuggling of maize and other cereald, larger  share ~of the_ export price for some
products. However, maize producers faced diffi-

The stated hypothesis that the introduction dfulties in obtaining inputs in sufficient propori®
liberal policies negatively impacted food supplyue to ineffective fertilizer markets. Most fertiir
can be viewed from the response of th&aders were unwilling to offer inputs on credit
explanatory variables in the estimated equation. fecause of the likelihood to resell the same inputs
may be concluded that maize output response wascompetitors and default on the payment.
generally positive. However, it is not proven if

market reforms resulted in greater access to mai?%pglytrzzip?grsio? d rifr%rn;s ;:Sagrgi?;erhfa?/reeé?tgg
for consumption by the general public. Marketed' °P pS.

mize response was most imporiant fo 1nodEeTY 1Y remlocsing e for one op (0
producers who had access to markets. y exp 9 bp ;

opposed to increasing yields (Kherallah et al.,
The regression results illustrate the pre-reforr2002). Many of the cash crops are mostly perennial
regression equation and they suggest that maieeps, unlike maize which is an annual crop with a
output responded strongly to most of the selectethorter storage span. It is unclear from the
explanatory variables. However, such response éstimations if the removal of fertilizer subsidies
subject to question given the absence of fraacreased fertilizer use as was earlier anticipated
market conditions. State control over agriculturalhe statistical insignificance of the fertilizer
market instruments impeded any incentive for theoefficient implies an inconclusive economic link.
exercise of market-based price formation for inputs

rings to bear an additional cost on markets. While
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The presence of government intervention in
. : . agricultural and maize markets implies that
Summary of Maize Output Estimations for markets were not allowed to flourish hence the
Zambia disconnection between the policy variables and
The following regression results are based on OL&yricultural output. The introduction of the

estimates and in the case of the presence of sefigcipitation variable in the equation almost
correlation the Cochrane-Orcultt iterative procedur@rowds out the significance of other variables. In
is applied. In all the equations, maize outpuhis t order to test this, an estimation of the same
dependent variable. Assuming a structural changguation is repeated without adding precipitation
in the mid-1980s, regression results of both thand to lag the price of fertilizer.

period Dbefore reforms and after reforms arg, Tapje 4 the maize and wheat acreage variables
included for purposes of comparison. regress well. The wheat acreage particularly
After performing the Breusch-Godfrey serialreflects the presence of competition for the afea o
correlation LM test, the presence of first ordefand. This can be inferred from its negative
serial correlation is detected in the estimates gpefficient; implying that increasing wheat acreage
Table 3. The use of lagged variables in theesults correspond to a negative effect on maize
equation invalidates the DW test. To remove seri@utput, since they compete for the same area of
correlation and to render the results more robud@nd. Other policy variables, such as the price of
we proceed to perform the Cochrane-Orcufertilizer and maize are insignificant, suggesife
iterative process. The convergence is below. the lack of functional free markets. However, the
fertilizer takes the correct sign even if statigkic
significance lacks.
Table3

Cochrane-Orcutt Iterative Procedure for serial Table 4
correlation, 1961-2006

Cochrane-Orcultt iterative procedure for serial

Variable Coefficient  t-statistic p-value correlation, 1986-2006

\'\I/IViI:Ztaagreez%ee ggggs ?g; 8:8%* Variable Coefficient  t-statistic p-value
Maize acreage 2.42 3.30 0.01*

Maize price lag 569.12 0.35 0.73 Wheat acreage -44.26 -2.14 0.06™*

Fertilizer price -0.12 -0.81 0.42 Fertilizer price -0.06 -0.55 0.59

Precipitation 805.03 1.9 0.06™ Maize price lag 517.36 0.41 0.69

C -519023 -1.15 0.25 C -1894.7 -0.004 0.99

AR (1) 0.41 2.51 0.01* AR (1) -0.56 -1.86 0.09**

R-Squared 0.48 R Sq. 0.62

Adjusted R Sq. 0.38 Adjusted R Sq. 0.42

DW statistic 2.1 AR Inverted roots  -0.56

Inverted AR roots  0.41
Breusch-Godfrey Serial Correlation LM test

Breusch-Godfrey Serial Correlation LM test F-statistic 3.384734  Prob. F(2,7) 0.0937
F-statistic 0.483 Prob. F (2,29) 0.62 Obs*R Sq. 7.374433  Prob. Chi-Sq.  0.250
Obs*R Sq. 1.227 Prob. Chi-Sq. 0.54

shod ° ™4 * wx ok gignify significance at the 1%, 5% andQ®6
* *x ok gignify significance at the 1%, 5% andQ®6 levels
levels

The Cochrane-Orcutt iterative process sugges.I Table 4, the results from the Cochrane-Orcutt
that precipitation, maize acreage and whe rgtlve P roced'ure suggest tha’g both 'fer'tlllz'e.d an
acreage are the only statistically significan aize price variables are stat|s_t|cally insignifita
variables at the 1 percent, 5 percent and 10 percer]i1e _R-s,quared statistic, .Wh'(.:h measures  the
levels, respectively. eéguation’s goodness of fit, is high. However, the

response of maize output to changes in acreage
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strengthens after the removal of serial autas a major diet in rural and urban households as
correlation from the equation. The shift incompared to other cereals such as millet or
significance insinuates that while policies influsorghum. Previous research on food security and
enced maize output, most of the output changggriculture reiterates how agricultural productivit

occurred due to acreage expansion. This ean enhance food security (Pletcher, 1986;
plausible argument, particularly in Zambia, whictSeshamani, 1998; Sitko, 2008; Muyatwa, 2001).
has a higher acreage ratio of land relative to thkehese studies also imply that the proportion of
number of producers. aggregate  population directly relying on

%riculture continues to increase. Expansion in

The results from Table 4 suggest a strong acrea Size production has been generally on the rise

influence on maize output. This phenomenon ca . L
e to maize research and the commercialization

be associated to the removal and reintroduction X ; LT
of the maize variety technology. This is indicative

fertilizer subsidies in Zambia, due to publicr(])f the importance of maize as a single staple and
pressure. The stop-go policy implementatio sh crop. Further, the decreasing or constant

. . . . . ca
EXperience was a common economic IIberallzaltlo(hroduction value of traditional substitute cereals
feature, which never allowed fertilizer prices t

freely respond to market conditions. It can b&m'”et and sorghum) suggests that the value of

inferred that the implementation of reforman@ize in consumer diets on average is higher and

- . . Increasing. Access to production-based endow-
policies was slow overall, and particularly in so f g P

as it affected the maize sub-sector. A constaﬂlents also strengthens access to food and other

policy reversal by the government is the mo velihood means available from markets for
likely cause, but other causes may be difficult tgverage households.
measure. Lack of price policy coherence for maiz& policy conclusion to be drawn from the results
inputs and outputs is certainly evident given thtor Kenya is that maize output faces competition
documented government interference in thffom cash crops such as tea. Estimation results
economy. The simulated equation lacks evidenseiggest that tea is a maize competitor through
of the direct effect of prices in boosting maizexcreage. Rising maize production costs are not
production. Farmers’ exercise of rational expectassuaged by the constant earning from tea sales.
tions is absent in maize production and acro§the two markets have parallel characteristics.
other sectors. Rising cost in agricultural production, particularl

in maize production, does not mean that farmers

with a tea plantation are better off than those who
Implications of Maize Output Estimates do not have even if the tea market is more

These results present considerable variationsein t ertically integrated and guarantees a constant

maize sub-sector’s response to agricultural reforme. <o of earnings for farmers. Maize production
. . P . 9 - ir?puts consist of: fertilizers, hybrid seeds anukeot
in the two countries. Even with the roughly similar

approach applied in the estimations and thtémls'

selection of explanatory variables based on tHelaborate agricultural policies affecting inputsian

maize economy in each country, the outcomeutputs harness the rate of growth in food sugply,

depicts a varied maize output response. Severalcial partial element of food security. While the
conclusions may be drawn from the outcome. Firstquation does not explicitly describe these
policies cannot be assumed to be the soimportant elements; they can be derived from
maize/agricultural output determinant given theecorded time series statistics. The food produoctio
nature of the agricultural sector in these coustrieaspect of food policy can be deducted from total
Additional crucial but often ignored factors wouldmaize output and its response when controlling for
be at work. other explanatory variables. Consequently, policy

The maize output equation [16] the core estimatéastruments_are crucial in informing pollc_:y maker_s
N appropriate measures necessary in ensuring

supply equation, has dlre_ct |mpl'|cat|ons on .foo, ood self-sufficiency. The reflected long run
security due to domestic maize production’s

oresumed  contribution to consumption ang!astlmty trends for maize output are crucial in

! . o iding policy makers to draw relevant conclusions.
incomes. The maize cereal and derivative produc‘ri‘s g policy
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Maize output elasticity of acreage is positive foaverage the SSA region produces only about 18%
Zambia. This response is an indicator of thefthe wheat it consumes while the rest is imported
extensive nature of maize production. Investmeliiorrison, 1984).

in maize research through agricultural research

institutions, access to yield enhancing technology

has yet to be widespread. The diversity of farminG@onclusion

systems and the scale of production in the coun

cannot be decisively assumed to converge. Th e results from t_hese emplrlcal estimations
. : suggest that the introduction of agricultural
maize output response to changes in acree;ge

L . : ._policies has had varying effects in the countries
suggests a strong positive correlation with mai

output. That confirms the extensive nature O§etud|ed. These. rgsults highlight the cpunterva!lmg
. : , . measures arising from state intervention,
maize production in Zambia. The acreage.

coefficient is positive in relation to maize outit significantly in case of Zambia. The discussed

; ! . reforms were made up of wide-ranging structural
an aggregate level, and consistent with agrlculturammges applied geneprally within tr?e ggricultural

production in Zambia. However, this does no . X
- ) . ector, with a tremendous effect on the maize sub-
assume a similar trend when viewed domestlcal@

due to decreasing per capita land holdings angctor. The policy reform measures considered

. , included the liberalization of input and output
g%corfasmg marginal output caused by abunda&fces through the elimination of subsidies, the

inclusion of the private sector, and the
Maize’s growing importance for food and incomeestructuring of public marketing enterprises.

highlights farmers responsweness to prlces,' aB':'ased on the econometric results, it is eviderit tha
well as other market incentives. Improved pric . i
e results would vary even if generally similar

signals and efficient institutions that serve thstructural adjustment policies were followed in the
agricultural sector emphasize the role of markets i ) b

agricultural resource allocation. Access to input%ountrles of StUdY' 'The d|SS|m|Iar|ty n outcome
: : : may be due to existing domestic conditions, or due
affect the production side of agricultural market

by enabling producers to deliver desirable levéls c?)o the reaction of the Iagged variable, multiplier
ffects and long-run differences. It can be

output. Thin input markets lead to a contraction ot L ;
. . concluded that the state plays a decisive role in
agricultural output. The maize supply response ii L . . .
. : : determining certain agricultural or economic
the foregoing equation can be interpreted both A% btcomes. In effect, the organization of the state
response of output to prices and output to the ) ’ 9 .
. . ) . . can be presumed to be a function of the perfor-
manipulation of inputs. Input access manipulatiori .
L mance of the agricultural sector.

can have consequences on the quantities producers

apply in a given crop year. However, othein both countries, acreage still remains a critical

important production inputs, such as technologynaize supply shifter. The general lack of access to
extension, marketing, are not well included in théhe essential inputs and technologies does not give
study room for intensive agriculture. While reform

The results suggest that wheat is a weak mai 8|ICIeS may have ?”Fere‘?' 'ghe maize supply chain
fough acreage, it is difficult to make strong

substitute, based on Kenyan data. Wheat is a mare,. . ; .
: . [ Pollcy conclusions on acreage size choice. The
intensive cereal and utilizes less labor and mo

machinery from planting to harvesting as ecision t,o _expand acreage may be a r.esult of
. o roducers’ direct access to subsidies enabling them
compared to maize. Wheat productivity has ncﬁ

improved and its supply has remained weak in tf)§ afford the basic inputs necessary for production

. . specific example can be made from Zambia,
face of a rising demand. In sub-Saharan Africa,, : . - =
wheat demand has been overtaken by other coa}%@Ch has a long history of providing subsidies for

aize farmers to increase production, particularly

grains such as maize and rice, which can both be . .
. uring bad crop years. During the droughts of
grown on much smaller scale. The production

cereals, particularly wheat is also constrained P02, the govemnment encouraged farmers to

i . : roduce more maize, and even supported large-
ecological factors, so that its demand is met ! .
. S cale producers to do the same with the aim of
other cereals. It is also noted in literature that

averting a crisis in the next crop year.
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The precipitation variable, whose occurrence ishanges may equally be explained by the socio-
often unpredictable, influences maize outpypolitical environment within which the respective
differently in the two countries. While the effaxft markets function. The dynamic response by
precipitation is not quite as evident from Zambiamarkets represents an important reason that may
results as it is from Kenyan ones, it stands teot be statistically measured. It is evident that
reason that rainfall is a decisive factor irproducers’ response to policy change is slightly
agricultural output. The results suggest that thmore significant in Kenya than in Zambia based
maize output in Zambia does not respond to thgon the coefficients of policy variables. Contrary
amount of rainfall and its inclusion in the equatioto conventional thinking, producers in these
distorts the other variables. Initial equatiorcountries do respond to market changes. This also
simulation indicates that its inclusion in theimplies that a considerable portion of the
estimated equation made all the other variableggnificant supply shift in maize output in Kenya
statistically insignificant. However, it is statis-would have been a result of the change in policies.
tically significant for the equation that applies t However, the producers tended to be confused by
Kenyan data sets. In spite of the variance ithe multiple signals coming from markets, such as
outcomes, rainfall and weather in general remaintth the implementation and withdrawal of
critical non-policy factor. policies.

Differences between Kenya and Zambia with
regard to the response of maize supply to policy
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