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Analysis of protected cropping: an application of
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Summary

This paper deals with labour managed horticultural firms in Southeastern
Spain. It tries to model the decision-making processes and the conflicts between
profit maximization, risk minimization, leisure and seasonal labour as decision
makers' objectives. A vectorial optimization model is developed and different
Jarm types are analyzed. The selected location is Almeria, where the horticultu-
ral farms are studied by reference types which include all the possible Samily
Jarms in the area. The model uses the Multiobjective Techniques to analyze the
empirical problem. The analysis of risk incorporates some recent advances in
the treatment of risk in lincar programming. It is concluded that the
compromise solution describes reality better than an income-maximizing or
risk-mininizing solution.

1. Introduction

The characteristics of agricultural planning processes cannot be reduced to a
single objective optimization. Over the last few years a new set of techniques
known as Multiple Criteria Decision Making (MCDM) have appeared in
operational rescarch science. For an expository analysis of MCDM tech-

* A prelimmary version of this paper was presented at the Vih European Congress of
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Agricultural Economics). The final part of the research was undertaken with the financial
support of the Spanish ‘Comision Interministerial de Ciencia 'y Tecnologia (CICYT)
under project PA86-0068. Thanks are due to an anonymous referee for his comments. The
editing of Christine Mendez is acknowledged.
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niques within an agricultural planning context, see Bouzaher y Mendoza
(1987) and Romero and Rehman (1985).

Multiobjective Programming (MOP) is based on the notion of nondomi-
nance; a nondominated solution is a point belonging to the feasible domain
which achieves the same or better performance than any other solution being
better at least for one objective. An objective is a measurable characteristic
of the problem to which the decision maker assigns a desirable direction of
improvement. The development of the efficient set (nondominated or trade-
off curve) gives important knowledge on the structure of the conflicts between
the different objectives. Cohon (1978) reviews the various techniques for
generating the efficient set.

Once the trade-off curve has been generated, the second step of the
MCDM problem is to define a specific solution or at least to reduce the size
of the eflicient set. Zeleny (1973) proposes a method known as Compromise
Programming (CP) which reduces the efficient set into a smaller one called
the compromise set.

The present paper analyzes a real case study of decision making for the
protected cropping sector of Almeria. The analysis of real agricultural
systems has shown the existence of more than one objective in the farmers’
planning process (the pioneering work is Gasson 1973). In our empirical
problem four different behavioural assumptions and four different objectives
are analyzed.

In a recent review of the use of MCDM in natural resources management
(Romero and Rehman 1987) thirteen applications of this approach to
agricutural land use were reviewed. Most of these applications resort to goal
programming as an operational tool. Compromise Programming is used
only in one of the reported applications.

The present research differs from the commented applications mainly in
the explicit recognition of risk in a behavioural model with multiple
objectives. For this purpose the approach known as mean-PAD (Berbel
1988) is tested for the first time against o real decision making problem.

2. The horticultural industry in Almeria

Horticultural products reach Europe during the winter from greenhouses in
Northern Europe and protected croppings farms in more temperate coun-
tries (mainly Mediterranean). Almeria (Southeastern Spain) has some
natural advantages and is the most important vegetable producing area in
Europe during the winter. Between 1955 and 1975 final agricultural produc-
tion in Almeria increased by a factor of 32 in real terms. Almeria has 12,000
hectares dedicated to protected cropping and is the most important horticul-
tural area in Europe.

The development of Almeria’s horticultural industry is based on two
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factors: climatology (3,000 hours of sunshine per year and no risk of frost)

and small family farms as the production units. For a more detailed study of

the sector see Berbel (1987).

The area is homogeneous in resources, techniques and social structure.
Family farms account for 90% of the total output. Private ownership is the
most common form of tenancy (90% of the total area). The average size is
one hectare and the differences between the farm areas are mainly due to
differences in the marketing channels. All other factors play a secondary
role.

There are three marketing channels for Almeria products:

(1) Private trade and direct on-farm sale.

(2) Cooperative marketing. Some of the products (cucumbers, some melons,
flowers) are directed to European muarkets. These export products
cannot be sold at a competitive price in domestic markets, thus once the
production is directed through the cooperative, it cannot be channelled
easily to the national market. ;

(3) Big farms which sell directly to food chains; these farms represent less
than 10% of the total production.

If we consider family farms, the marketing channel is a fixed factor in the
short term because non-cooperative members cannot join a group in the
course of the year. Cooperative members are growing products with better
results through this channel and are not willing to change them.

Four reference farm types were chosen to model the behaviour of the
family farm in protected horticulture. The reference types are classified by
size and marketing channels. Labour is mainly supplied by the family but
casual labour is available. There are constraints in the total land, rotation
and total hired labour available during peak months.

3. Defining farmers' objectives

A family farm is a whole consumption and production unit; it is a special
case of the labour managed firm. Although income is the main objective,
there are other important ones such as risk avoidance, leisure and seasonal
labour.

Income is measured as gross margin minus hired labour cost and interest
on working capital. The disaster level or minimum income threshold is set as
the total fixed cost plus some cash for family expenses. Risk is measured as
the probability of not achieving the 'disaster level’.

Risk is incorporated to the model by using the lower partial moments
inequality (Atwood 1985). The most widely used risk programming ap-
proach is the Safety First one (Kennedy et al. 1974). This approach
maximizes income subjected to a constrained probability of failure; other
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methods which incorporate risk such as subjective expected utility or
variance are criticized in Tauer (1983).

Inequality (1) is adapted from Atwood’s technique, estimating the proba-
bility of returns being less than g (safety level) depending on Q(k, 1), which is
the Kth partial moment with respect to ¢ (parameter). We can use the first
order moment to incorporate the inequality (1) into a linear program. This
method improves the target MOTAD technique used by Watts et al. (1984)
and Tauer (1983).

Pr (Income < g) <[Q(k, N)/(t— g)k (M

Thus, the conflict between risk and return can be analyzed by studying the
trade-off curve between risk (probability of failure) and return (mean). The
use of (1, 1) implies that there is a linear correspondence between this
probability and the moment itself. A detailed explanation of this method
(called the mean-PAD) can be seen in Berbel (1988).

Risk and return are the most frequent farmers® objectives found in the
literature. Leisure is the third one, incorporated by using the variable 'own
labour’; by minimizing the second we maximize leisure. Finally, we are
interested in minimizing seasonal labour. This section has reviewed the
objectives which our empirical research found in the area, others such as
minimizing credit use, were considered but they were not included in the final
model because of their lesser importance with respect to the four objectives
previously described.

A good survey of empirical research on farmers’ goal and objectives can
be seen in Patrick and Kliebestein (1980). Our setting of goals is tentative
and was obtained by extensive interviews (Berbel 1987). Objectives were not
ranked because we wanted to find the predictive results when different
behavioural hypotheses were combined.

4. Model formulation

We are interested in a classification of farms in order to develop o model for
cach particular class. ‘The results will show the theoretical behaviour of each
reference type. In the representative farm approach there is always a
simplification of reality. In Almeria, big farms (more than 15 hectares) only
account for 10% of the output and they grow specific crops such as flowers;
these shall not be modelled. The problem of aggregation arises when the
research is directed to supply-response analysis. Our main goal is the
analysis of decision-making in horticulture and the comparison with real
production is used as a way to test the validity of the model.

As Spreen and Takayama (1980: 150) suggest, ‘production pattern of
firms is the proper rule for aggregation’. In our case we classified the firms by
size and by marketing channels. Type A, B and C, shown in Table 1, are
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Table |.  Representative furms: Characteristic values

Types A B C D
Land (has.) 0.7 | 2 2
Number of activities 16 16 16 31
Monthly family labour 540 540 440 440
Maximum casual labour 160 160 960 960
Disaster level 2600 3500 7000 7500
% of farm area 9% 51% 20% 20%

Source: Berbel (1987).

non-cooperative farms; type D is cooperative so that crops such as cucumber
and some melons can be grown in this type but not in type C (with the same
land size). The different reference farms can be seen in Table 1.

In our system these are 31 differcnt aggregate activities. Each activity is a

‘combined crop’, an autumn and a spring crop. Tomatocs, cucumbers, sweet
peppers, squash, eggplants and green beans are autumn crops; melons and
walcrmelons are spring crops. Some crops such as eggplant can be grown all
year round.
. The obvious resource constraint is land, second in importance is the
:Tumber of possible crops which depends on the marketing channels of the
arm: cucumber and some spring melons can be grown exclusively by
farmers belonging to a cooperative. The total family labour is estimated at
two labour units per year. Casual labour is constrained during the peak
(winter) months, the sum of hired and family labour cannot exceed 700
hours per month and hectare from December to February.

The complete model is summarized in Table 2. The complete system is a
matrix of 70 by 60. There are 4200 entries with 1500 non-zeto values. The
right hand side (RHS) has 60 entries and there are 4 different RHS vectors
depending on the type of farm.

Labour (not including leisure) and seasonal labour are linked through
cquation (5). In fact, the first variable, TL, is ‘total labour’ (annual), from
which by using a monthly cocllicient k& we can compute the monthly
target for lubour (8). The k's ure equal to 0.8695 for all months and
0.4347 for August. This method is similar to the way in which MOTAD
(Hazell 1971) computes the mean absolute deviation, and is taken from
Romero et al. (1987). We deduce the negative (NS) and positive (PS)
deviations from (8) and their sum gives us total seasonality (see objective
function (4)).

Once total variability in labour is known (in absolute terms), family
labour becomes ‘total labour’ minus total hired labour. The hired labour is
determined through (6). In this equation positive deviations over monthly
available labour is known, and this deviation will be equal to hired hours.
Equation (7) adds up all the hired hours in variable HL. There may be other
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of income, minimization of risk, satisfaction and compromise (Zeleny 1982).

Tabled. Sulmary of the model The satisfying behaviour belongs to the Simon's ‘bounded rationality’

maximize' GM =GsX—(3) HL(.15) CR M theory. Thls 'behawour supposes thal‘ thﬁ: decision maker looks for ‘satisfac-
minimize ~ PAD =X NY @) tory choices instcad of optimal ones’ (Simon 1979: 501). .
minimize  OL =TL-HL (&)} Compromise behaviour supposes that the decision-maker is interested in
minimize LS =X NS+ZPS ) achieving a compromise between the three objectives: income, risk and
subject 1o leisure for the small firms, (this last criterion entails a minimization of labour
TL =TWaX ) seasonality in the two hectares farms).
HL =% PHL )
LsX - PHL <MFL )
L+X+NS—PS =k+TL 8) 5. Results
YEAR«X+NY >T 9)
MF ; :
Eﬂ" :CR““ g:?} Our model analyzes two behavioural aspects of the farms: the evolution of
ReX <LAND)2 (12) cropping pattern when size yaries and behaviour i; conslar'lt and the changes
X <LAND (13) in the farm plan within a given type when behaviour varies.
Whire Before the four different behavioural assumptions upon the behaviour of

the decision makers are analyzed, it may be interesting to sce a conflict

GM = Gross Margin (Th. Plas S s R
: B ) between two criteria in our empirical problem. As an example let us consider

G = Vector of mean Gross Marging . ; g s 2
X = Vector of Activity Levels (ha.) the conflict between rlskl(mv::usurcd as prububllltly of failure) and income
HL  =Casual Labour (hours) (mcasured as gross margin) in type B farms. Figurc 1 shows the trade-off

CR = Credit (Th. Ptas)
PAD  =Sum of Negative Deviations below ‘T* (ycars | to 5)
YEAR = Vector of Gross Margins for years | to 5

NY  =Vector of Negative Deviations for years 1 to §

T = Disaster Level (Prespecified Scalar)

oL =O0wn Labour (hours) 40004
TL =Total Working Time (hours/year)

PHL =Monthly Hired Labour

L = Matrix of Hours per month, activity and hectare

MFL = Vector of Maximum Available Monthly Family Labour
TW  =Total hours per activity (hours/year)
MHL =Maximum Casual Labour per month (Dec. to Feb.)

LS = Labour Seasonality
NS = Vector of Negative Deviations from the monthly target E)
PS = Vector of Positive Deviations from the monthly target & o
k = coefficient for Monthly Labour Target H
R = Matrix with Rotation Coeflicients &
CR = C'redit (scalar) ol
¢ = Matrix 6el6 (or 6e31) with the monthly cash low
LAND = Availuble Acrenge
ways to build the model but we find the present one the most efficient in
computational terms. 3800 L Bt b s i sbpnene on CAERGNE T INGT
The last variable is credit use, which is estimated as ‘maximum negative £ LA S 20 Risk

cash-flow’, that will be the working capital financial requirements, and will R Y wo w0 PaAD
be determined when ‘CR’ is minimized.

: ; : L Figure 1.  Risk-return efficient set (Type B)
The four different behavioural assumptions analyzed are: Maximization
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curve where we can see how the marginal increase of income implies greater
increase of risk when point ‘D’ (compromise solution for these two
objectives) is surpassed. The profit maximizing solution will be point ‘H’ and
the risk minimizing one ‘A’.

Figure 1 shows the results obtained when the mean-PAD method is
applied. The horizontal axis shows the PAD value and at the same time the
probability of failure for this particular case. We can see how this probability
is proportional to the PAD parameter, and the range being between 2% and
22%. The ideal point (Zeleny 1973) is the one in which both optima are
achieved simultaneously, the compromise programming hypothesis is that
the decision maker will try to get as close as possible to this ideal point. In
our problem, depending on the notation of distance we get point ID or some
points in line €'D. For u further study of compromise programming sce
Romero et al. (1987),

This type of analysis was done for cach farm type and for the conflicts
between risk and income and income and leisure. In both cases, the
marginal income decreases sharply once some medium point was sur-
passed. Figure 2 shows marginal income with respect to own labour for
type ‘B’ farms.

This curve shows how different behavioural assumptions will result in
different solutions. Once we surpass point ‘C’, the marginal return is quite
low (one third of the normal wage rate). Four behavioural assumptions can
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Figure 2. Average and marginal income with respect to own labour ( Type B)
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be explained by analyzing this curve: point A is the satisfying solution, B is
profit maximizing, C is the compromise solution (L1) and D is the result
when income maximization is the only objective.

5.1.  Effects of changes in the farm type

Some changes in the farm plan may be observed when behaviour is
determined. Thus, the effects of size variation under each of the four
assumptions can be analyzed. When we look at the compromise behaviour
(sce Table 3), the analysis shows that the small firm specializes in beans,
while tomatoes are grown in all types becoming most important in the
medium size farms and decreasing in importance in the bigger ones
where they are substituted by peppers, Cooperative farms specialize in
cucumbers,

This briel analysis shows that the more lnbour intensive crops (in
decreasing order beans, tomato and pepper) are grown in the smaller size
farms. It also shows how the model can predict changes in the farm plan as
size varies. When real specialization of farms is observed, it coincides with
the production pattern which results from the model. Comparisons between
hypotheses will be done at an aggregate level.

s
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Figure 3. Model solutions and actual areas: Almeria



Table 3.  Activities solution under different assumptions

Income Maximization

Type Cucumber Tomato Pepper G. Bean Eggpiant Squash Melon Watermelon
A — 25% 5% 25% — 25% — 20%
B — 43% 9% 25% 8%, 6% — 8%
C F 28% 4% 7% - 29% — 32%
D 25% —_ 25% 6% — 19% 25% —
Estim. 1.000 3.720 1.740 2.300 450 2335 1.000 1.775
Real (ha.) 910 2.929 3.092 2.147 343 562 1.528 3.669
Risk Minimization
Type Cucumber Tomato Pepper G. Bean Eggpian: Squash Melon Watermelon
A — 26% 26% 26% 2% 8% — 12%
B — 27% 27% 13% 12% 6% — 14%
C e 29% 30% 17% — — — 24%
D 28% 2% 11% 7% — — 28% 2%
Estim. 1.000 4.440 4.210 2.400 1.180 410 1.000 2.190
Real (ha.) 910 2.929 3.092 2.147 343 562 1.528 3.669

Table 3. Continued

Satificing or Labour Minimization

Type Cucumber Tomato Pepper Green Bean Eggplant Squash Melon Watermelon

A — 20% 6% 25% — 24% — 25%

B - 26% 36% 23% 1% — — 4%

C — 25% 21% 8% — 14% — 30%

D 25% 9% 25% 6% — 4% 20% 11%

Estim. 1.000 3.420 4.370 2.450 800 870 890 4.290

Real (ha.) 910 2929 3.092 2.147 M3 562 1.528 3.669

Note: Types C and D, the objective is labour seasonality.

Compromise Solution (L1}

Type Cucumber Tomato Pepper Green Bean Eggplant Squash Melon Watermelon

A — 25% 11% 25% — 14% — 25%

B -_ 32% 22% 22% o e — 2%

C — 26% 29% 8% —_ 5% —_ 32%

D 28% 13% 26% 4% — — 28% —

Estim. 1.000 4.140 3.730 2.500 0 350 1.000 3.100

Real (ha.) 910 2929 3.092 2.147 M43 562 1.528 3.669

Source: Berbel (1987).
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5.20 Bffects of changes in the behavioural assumption

After this analysis of conflicts between risk and income or income and
leisure, the results can be more easily understood. If a given farm type is
considered (e.g. type B), we see: how income maximization implies a plan
with tomatoes (43%), green beans (25%) and the remaining crops about
8% each. Risk minimization results in a more diversified plan (as a means to
minimize variability): tomatoes (27%), peppers (27%) and beans, eggplant
and watermelon (around 13%).

When we proceed to study the less conventional assumptions, the
satisfying solution is mainly tomatoes (26%), peppers (36%), and beans
(23%). The increase in peppers can be explained as a consequence of it being
a less labour intensive crop. The last assumption, compromise behaviour,
results in a plan with tomatoes (32%), and peppers, watermelons and green
beans (each 22%).

In short, from this analysis we see an enormous variation in crop patterns
when the behavioural assumption varies. Crops such as peppers are grown
less when income iy maximized but increases its aren when sufety is the top
priority. Squashes appear to be a risky and profitable crop diminishing in
arca as safcty increases. -

This variability in the cropping pattern which depends on the underlying
behavioural assumption is an important outcome of the research, since it
provides us with the evidence that further research on the real objectives and
real decision makers’ objectives and behaviour is necessary.

5.3. Effects on aggregate results

We have seen how the different farm types with different behavioural
assumptions produce different crop plans. Thus, it is interesting to analyze
the actual behaviour of Almerian farmers and the projected plan depending
on which hypothesis is employed. Estimation of aggregate acreage in Table 3
and Figure 3 has been made by multiplying the solution for each type of
farm in each specific behavioural assumption by the area estimated for each
type (type A 700 ha.; B 5000 ha.; C 2000ha. and D 2000 ha.) and then by
comparing the aggregate result with the average area of greenhouse crops in
the last five years. Results prove to be quite close to reality (measured as the
average arca 1978/85),

Of the different assumptions analyzed, the compromise solution and the
labour minimizing hypothesis yield results closest to actual cropping pattern.
We assume that performance is measured by the mean of absolute deviations
(MAD), proposed by Hazell and Porter (1986: 328). MAD values are for the
compromise solution 506; for labour minimization 523; for risk minimiza-
tion 746 and for income maximization 836. The last two hypotheses yield less
satisfactory results with this measure. This outcome shows that the actual
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behaviour of furms scems to be closer to *bounded rationality' or the
satlisfying assumptions than to the pure neoclassical hypothesis. Income
maximization rates better in some crops, but it seriously underestimates
pepper or watermelon because those are less profitable but safer and less
labour intensive crops.

A further explanation of the better performance of the compromise and
satisfying behaviour hypotheses is given in Figure 2, which shows that
marginal return to labour decreases quite sharply once the desired minimum
income level is achieved.

6. Concluding remarks

A first outcome of this research shows some evidence which suggests that the
actual behaviour of horticultural farms in Almeria cannot be described by a
single objective maximizing hypothesis. Moreover, the need for multiple
objectives in the decision process in this type of family farm is suggested, An
important varinbility of production plans is observed when the behavioural
assumption varices,

We also stress the need for further rescarch in ‘own labour® as an input
itself, as well as in the income-risk-leisure trade-off. These three objectives
seems to be the most important criteria in family farms when this type of
firm is considered as the production unit.

The use of the compromise behavioural assumption in the income-leisure
or risk-income conflicts implies some implicit utility functions which are in
accord with the traditional utility functions assumed in the neoclassical
consumer theory. The use of multiobjective techniques enables the practical
use of these more realistic and complex behavioural assumptions.

The practical workability of the mean-PAD approach is demonstrated
and a set of conclusions is reached which permit a better understanding of
the behaviour of farmers in the protected cropping sector of Almeria. These
conclusions can be considered as a useful basic tool to be used by policy
makers interested in a suitable organization of this important agricultural
sector.

Finally, we would like to remark that the use of the MCDM Techniques
cmployed in this rescurch does not require complex computations, as only a
simplex algorithm needs to be implemented.,

REFERENCES

Atwood, J, (1985). Lower partial moments and probability limits. American Journal of
Agricultural Economics 67: 787-92.

Berbel, J. (1987). Analisis de las decisiones en el campo de la horticultura familiar en Almeria:
Un enfoque multicriterio. Tesis Doctoral. Universidad de Cordoba.



216  Julio Berbel

(1988). Target returns within risk programming models: A multiobjective approach. Journal

of Agricultural Economics 39 (2): 263 270,

Cohon, J.L. (1978). Multiobjective Programming and Planning. London: Academic Prens,

Giasson, R.(1973). Gonls and values of formers. Journal of Agricultural Economics 24: 521 37,

Huzell, P.B. (1971). A lincar alternative to quadratic and semivariance programming in farm
planning under uncertainty. American Journal of Agricultural Economics 53: 53 62.

— and Norton, R.D. (1986). Mathematical Programming for Economic Analysis in Agriculture.
New York: McMillan.

Kennedy, J. and Francisco, E.M. (1974). On the formulation of risk constraints for linear
programming. Journal of Agricultural Economics 25: 129-142.

Patrick, G.F. and Kliebestein, J.B. (1980). Multiple goals in farm firm decision making: A social
science perspective. Purdue Univ. Station Bulletin n. 306.

Romero, C. and Rehman, T. (1985). Goal programming and multiple criteria decision making
in farm planning: Some extensions. Journal of Agricultural Economics 36: 171-185.

— . Amador, F. and Barco, A. (1987). Multiple objectives in agricultural planning: A
compromise programming application. American J. Agricultural Economics 69: 78-86

—and Rehman, T. (1987). Natural resource management and the use of multiple criteria
decision making techniques: A review. European Review of Agricultural Economics 14 (n:
61-90.

Simon, H. (1979). Rational decision making in business organizations, The American Economics
Review 69 (4): 493-513.

Tauer, L.M. (1983). Target MOTAD. American Journal of Agricultural Economics, 65: 606-61.

Spreen, T.M. and Takayama, T. (1980). A theoretical note on aggregation of lincar program-
ming models of production. American Journal of Agricultural Economics 62 (1): 146 151.

Watts, M) Held, Loand Helmern, ¢ (1984). A comparison of target-MOTAD 1o MOTAD.,
Canadian Jowrnal of Agricultural Economics 197 175 48,

Zeleny, M. (1973). Compromise programming, in Cochrane und Zeleny (eds), Multiple Criteria
Decision Making. Columbin Univ. of South Carolina Press. 262 301,

(1982). Multiple Criteria Decision Making. New York: McGraw Hill,

Julio Berhel

Dept of Agnicultural Economics, Manugement and Statistics
ETSIA

University of Chrdoba

Apdo. 048

14080 Cordoba

Spain

Preparation of manuscripts

1. Articles must be as concise as possible and should not exceed the equivalent of 8000 words,
Including tabloa, tiguron and geapha. A summary of no mora than 100 words should procode
tha toxt of the articlo, and give datalls on the entite arllcl, and not just the conclusions.

2. Thotoxt, Including notes 1o tablos, must be lyped doublo-spaced, with wide margins, on one
side of DIN A4 paper (or similar), and should be reasonably divided Into sections, each with
anumber and section heading. Not more than four grades of heading should be used. Under-
line emphasised words or phrases, and include a translation, in parentheses, of all foreign
words. Use single quotation marks and British English spelling throughout. Other points of
style are: i.e. not i.e.,; EC not E.E.C. Number formulas consecutively, ranging the number to
the right hand margin.

3. Allow the top half of the opening page for the article heading. Type the title in lower case letters
with an initial capital, the author's name in capitals, and the affiliation in capital and lower case
letters. These headings should appear on separate lines down the centre of the page. Use the
lower half of the opening page for the summary and any footnotes.

4. General acknowledgements and background information to the article, such as sponsoring
bodies of the research project, will appear as a footnote on the opening page of the article, and
should be typed in this position. Collect all other notes, the references, tables and figures, in
that order, at the end of the article. Check that note indicators have been typad in the text for
all notes listed, and cite all listed references in the text. Tables and figures should each have
atitle (typed in lower case with initial capital) and be numbered consecutively, giving indica-
tions in the lext as to where they should be placed.

5. When submitting tables, consideration must be given to the limits imposed by journal page
size. Heavily raduced statistical information, or tables spread across double pages, are not
only ditficult to rond, but nre oxponsive and tima connuming to orlginate and corract during
the production: procona. Al statistical Information should be clearly legible. Fainl computer
prnt-outs, nnd handwritton formulas and statistics aro not acceptable. Type table column head-
Ings nnd captions within figures with an inltial capital only. Reproducible originals (camera-
ready copy) of line drawings should be submitted on separate pages and placed at the end
of the article.

6. Please ensure that the references 1o your article are typed according to the style used in the
Review. References must be alphabetized by author's surname, followed by the date of publi-
cation. Postscript muiltiple entries by one author in the same year by a, b, ¢, etc. e.g. 1970a,
1978b, and list them from the earliest to the most recent publication. In multiple author entries,
all author names should be inverted and separated by commas or (before the last name), ‘and’.
Type book titles and journals in upper and lower case and underline them (do not abbreviate),
and article titles with an initial capital only. Articles in an edited book should be followed by
‘In’ and the editor's initials and name (not inverted) and the title of the book. End sach book
reference with the town of publication and the publisher's name, given in as short a form as
possible. Journal references cite the volume number, the issue number (in parentheses) and
the page numbers of the article. Indent all run-on lines in the references. Examples:

Book

Kmenta, J. (1971). Elements of Econometrics. New York: Macmillan.

Article in a book

Veer, J. de (1979). Pressures on European agriculture. In M.C. Thomas (ed.) Forage Conservation

in the 1980s. Brighton: British Grassland Society.
Articlo I a journal
Ritaon, C and langommann, § (10780) The economics and palitics of MCAs. Furopean Review of
Agricultural Economics G(2): 19 164,

Dissertations, roports, conforencoe papuors

Rausser, G.C., Just, R.E. and Zilberman, D. (1980). Prospects and Limitations of Operations
Research Applications in Agriculture and Agricultural Policy. Working Paper no. 82, Department
of Agricultural Economics, University of California, Berkeley. March.



