|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

THE DECOMPOSITION OF PRICE

AFRICAN BEEF INDUSTRY

Willie F. Lubbe
Deparvtment of Agricultural Bepnowtes, Extenston and Rural Develapmant, University of Pretaria, Protorla, South Afriea.!

ABSTRACT

A composite model of moving avernges and analysis of variance (MA-ANOVA) was used to ;est&maim
eyeheal and seasonal patterns of supply and producer beef prices In South Afrlca, Signifinant seven year
price cycles and elght and nine year eycles were Isolated for female and niale slaughterings respectively.
These cyeles depict a dependence on seven and 18 year rainfull eycles and a process of herd
expansion/liquidating following the implementation of the controlled marketing policy, Turning points were
forecasted with relative aceuracy, while short term marketing strategies were suggessfully implemented by
producers using the estimated seasonal indices.

L, INTRODUCTION

Prices are generally considered as signals for production, consumption and agriewltural marketing
intervention polictes, but agricultural commodity prices are highly volatile and subject to xcessive variation
over the short, medium and long term, The reasons for this erratie price behaviour is the inflexibility and
uncotrollability of agricultural production, production and supply dependence on rainfull and blological
factors, price and market intervention polieies and Individual producer behaviour (Tomek & Robinson,
1981)  Current agricultural prices are not responsible for current supplies, because of time fags between
productlon decisions and the final outputs, while eurrent supplies are the results of previous produetion
decisions and prices as well as price expectations, This Is especially true for the ved meat industry, where
production eyeles of one to five years may exist (Farrls, 1975; Du Toit, 1982).

The existence of deterministic price patterns over time had been well identified and reported (Thomson &
Foote, 1952; Shepherd & Futrell 1969; Farris, 1975; Tomek & Robinson, 1981), Seasonality In priees and
produetion had also been reported for meat products in South Afriea (Adendorf, 1958; Louw, 1975: Lubbe,
1980 and Lubbe 1989), Prige vartation over time consists of long term trend movements in time, eyclical
movements over several years, seasonal variation within one year and also irregular behaviour.  Although
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Price variation patterns are generally ilusteated with descriptive methods such vs moving averages or indices
and analyzed with struetural econameteie methods (causal supply and demand analysis), This research is
aimed at identifylng, Isolating and estimating seasonal, eyelie and trend components of beef producer prices
and related supply cyeles for the South Afriean controlled market,  Rulnfall eycles were ulso estimated,
‘The purpose of this paper- Is to develop o suitable basis for predieting eyelieat price movements by Isolating
the components in the time domain, and also reliting eyeles In other varigbles, such as eainfall and supply,
to these price eycles,

3. DATA, TECHNIQUES AND METHODS
2.1 Daty

Trends and eyelie components of average (All Grades) beef prices (1970 « 1989 were Isoluted from yearly
duta, while monthly data (1970 - 1989) was used for the seasonal components.  Supply eyeles of total
slaughterings, oxen and female animals were isolated tfrom yearly data (1964 to 1989). Duta from the
Witwatersrand abattoirs are considered to be representative and were obtalned from the Meat "Board.
Rainfall eycles were isolated from average yearly raintall figures for South Africa (1921 - 1989),

2.1 Techniques and methods

Trends were estimated as single predictor vartuble regressions in time, using single stage OLS methods
(Draper & Smith, 1981), Transformations of non-linear functional forms (linear in parameters) were used.
Cycles and seasonnl patterns were estimated using a composite two stige model, MA-ANOVA, which
comhines the techniyues of moving averuges and analysis of variance (ANQOVA) recursively.  These
techniques are described in Makridakis er.al (1983) and Steel & Tory (1960), The MA-ANOVA method
is a refinement of the traditional moving average and index methods,  The traditional ratio to moving
averages (or trend) decomposition procedure was followed, and multiplicative modils assumed (Mearidakis
eral., 1983),

The basie model 152 Y, = (T,.C.8).E, (h
where :



Y, = price at timet,

Ty = trend at timet,

€, = oyele Index at time t,

S = seasonal index at timet,

B = random error op lrregulir component av fime t and
t %= the time ringe,

Observations correspond to monthly intervals for seasonal variation (months or quarters) models, The basie
model- wis modified to include multiple eyeles (amplitudes) at time ¢, This Is specified ay C, with | =
Lo N as different possible amplitudes at time . Reduced models without the seasonal component were used
with yearly data, while completsly specified models were vsed 1o estimate seasonal indices, ANOVA
madels were used to estimate the most significant eyclical amplitudes (length of MA, that will eftectively
gliminate the eyelie hehaviour).

Trends were estimated and eliminated before the estimation of eyeles and seasonal indices. Averages were
used in the absence of significant trends (for rainfall). The model was adapred as follows for rainfall eycles:

Y, » T,C.E (2)
with T, the average rainfall (in the absence of a significant trend) and C, multiple eyeles of different lengths

at tme t.

Drawbacks of this method include loss of data w both ends of the data series (MA calenlation) and the large
number of observations needed for eyeles with larger lengths.  The statistical signiticanee of this method
was however signifivantly improved by introdueing the ANOVA teehinique in estimating eyelical amplitudes.
For any of the analyses the resulting model can be expressed in estimated parameters, which may be used
for the predietion of future components. The model would be as follows:

o= boe.s 3
where i indicates different eyeles and Y', is the predieted time series values. The computational form is
then:

Y o= (By o+ B(U, + Zm)CUn + V) 4
where :

v = data range in time for which muodel was fitted - t = 70 ,...89 for 1970 1o 1989,
B, and B, = s the estimated trend coefficients,

Uy and U, = is the ANOVA ratio means and will always be unity with adjuste indices,
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i = denotes tﬁ&f different eycle lengths (i = 1...N)

Z = lsthe ANOVA effust coeffictencs for eyele | at the time . 1t s thus the difference
between the tmean of period § of the cyele and Uy,
J (] LonLd, is the different perlods within eyele | which s of length Li. For the

seasonal component L equals 12, The formula § = ((t+1) mod Li) + 1) ean be used
to compute j in (4),
v, &= denotes the effect coefficlents at perfod | within in the amplivide of the seasonal

component. ¥

Cyele adjustment coefficients between price cycles, rainfall eycles (Lubbe, 1990) and the isolated supply
gycles were estimated using multiple regression analysls with distributed lags, The following model were
adupted from Judge er al (1985),

Z, = a + EhP, o+ BeRy 4+ o, (5
where:

Z, = supply cycle response value gt time t,

P, = price eycle index value at time t,

R, = rainfall eyele value at time t,

b, and ¢, = coefficients of eyele adjustments pertaining to price or rainfull cycles at lag i,

I = Jags In prices or rainfull eyele indices and

& = random error at time (,

Analyses were done using typical seven year rainfall and price cycles or specific stationary cyeles filtered
with moving averages.

3 RESULTS

Similar results were reported using time serles of different lengths (Lubbe, 1983, 1989, 1990a, 1990b and
1990¢), Although static forecasts were attempted, the main purpose thereof s to evaluate eyclical behaviour
and not future values, Dynamic models provide more accurate forecusts of expected prices than the pure
recombination of time series components,



34 Beef price tme series components

Significant trends were isolated for beef prices from the yearly data, An exponential function fitted best and
the derived estimates are as follows (in log transformation).
T, = 0.0063991 + 0,1259083 R, = 96.53 %
(11.,58)  (23.00)
(Absolute T-values in brackets, significant ut 5% level)

The original beet’ price series and the fitted trend (extrapolated to 1996) are illustrated [n Figure 1.
Signiticant seven year price eyeles were Isolated and the derived eyclic tndices and effect coefticients
summarised in Table 1, 'The speeific price eyele (before estimation of index eoefficients) and typieal eyele
(extended to 1996) nre Hlusteated in Pigute 2. From Table | and Pigure 2 it is evident tha the price eyole
is below the average trend for four years, (negative ZJ's) and above the trend for three years, This
implicates a downswing for four years followed by a shatp upswing (larger coefficients) of three years,
Statie forecasts of the cycles suggest that prices are at present In the inereasing phase of the eycle, In
reality, however, extended droughts and efforts by produeers to discount these foreensts resulted in that the
upswing was less noticeable as iustrated,

Significant seasonal components were isolated and the epefticlents are summarlsed in Table 1, Seasonul
indices are also ilustrated in Figure 3. [t must be noted that these seasonal cyeles are averages over 20
years anid thit there is evidence that the pattern itself could be subject 1o variation.

3.2 Beef supply eycles

Significant seven year supply eyeles for total, female and oxen slaughterings were found, The cyele
coefficients are summarised in Table | und ustrated in Figures 4 and 5. The total supply (slaughterings)
and price eycles (hoth seven years) are ilustrated in Pigure §, demonstrating the interaction between
directional adjustments of supply and prices as well as the regularity of shortages und surpluses at the
controted markets. 1t is apparent that the minimum of the supply eycle eolneides with the maximum of the
price cycle, while maximum of the supply eyele ocenss in the year following the minimum of the price
eyele. It is possible that this lagged response originates from ill-timed policy adjustments.



even yeir eyele estintesior heet prices ind supplies (laughterinigs) and sewonal index

; Seven y y | 8 |
price cyeles ayeles | prices
Period | € | % | Towl | Peowle | Oxen | Period |
fyear) | | ¢ | ¢ ¢ | (oonth) |
T own | wor | o | ise ]
0831 | <0069 | 1162 | 1415

0.862 | 0138 | 1149 | 1,241

1,064 | 0064 | 0875 | 0.6% | 0944 |
1,263 | 0263 | 0807 | 0.699 | 0973 |
1,093 | 0.093 | 0933 | 0.767 1,004
0,087 | 0,013 | 0957 | 0973 0.940

Loz | 002 |
| 0092 | <0008 |
0965 | 0,085
| 0980 | 0020 |
60 | 0.040
- 0.968 | -0.032
| 0976 | -0.024
0.985 | -0.015
1.002 0.002
1040 | 0.040
1048 | 0,048
LOS7T | 0087
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Fo 36,240 2,610 | 6.630 | 6.160 15,180
R, (%) 94.21 7230 | 76.80 | 75.50 43,50
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33 Ruinfull eyeles

The main purpose for isolating probable rinfall eyeles is not w forecast the weather pagerns, but to
investigate any stmilarities o explanatory behaviour towards meat price eyeles, Seven year and 18 year
cycles were sequentially fsolated,  The coefficients are summarised in Table 2 and the typieal indices
ustrated in Figure 6. 10 s evident from Figure 6 that the period from 1980 to 1989 represented years
below the 18 year rainful! average, but 1981 and 1989 were also maxima of the seven year eyele, Rainfall
for 1981, 1985 and 1989 were above average, although in the fow phase of the I8 year cycle,

0



2 1082
3 1,066
4 1,043 s |
§ 1,004 REE 1
6 0,967 0,944
8 0.963
9 0.932
10 0,934
i 0,943
12 0,949
i3 0.952
14 0.974
15 0,993
16 1.026
17 1,064
18 1,064
Statistics
U, 1.000 1.000
Fone 4,710 9,580
83,150

34 Supply eyele adjustments

Cyele adjustment coeffictents were estimated by regressing stationary seven year price and rainfall eyeles
on a statlomary total supply eyele, These results are summavised In Table 3. Funetions which eontained
only combinations of lagged rainfall eyele variables or short term fagged price vartables were not significant.
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influences, but is evidently distarted by price signals,

Table 3¢ Resulls of supply eyele adjustinent coefficionts from regression of prive iislﬁstxuiiifi,i,lw_yitim'ilfﬂ

supply eyeles,

Varfables ¥y I Fy I,
ntereept 2,259 1,255 1,196 L
Price, A).023" 0.707 0,453 0.335
(11.76) (-8.59) {+7.68) (-8.38)
Price, s 0.237° onr
(3.80) (8.30)
Rainfuall 0,636, 4).582' 519
(2.25) -7.74) («11.54)
Rainfall, 0.45"
(2.87)
Rainfall,, 0.310°
(5,72)
F¥ entet 96.08" 37,20 121,43 270,847
R* (%) 91.9 §l.4 95.8 9R.7
W 2.56 2,43 3.50 2.90
Df 19 19 19 19

o ance o7 he S0 Tove




4 DISCUSSION

From Figures 4 and § it s evident that the eyelieal behaviour of the supply of best Is malaly due to the
eyelical behaviour of the fensale si‘:‘mghmz‘il‘ngx} T Tolt (1982) and Lubbe (1983) found empirieally that
controlled staughterings can b estimated by theeto four year Tagped female Slaughterisgs, This Indieates
o process of livestoek expansion (which starts at the muximum of the eyele) and a provess of livestock
tguidation (which starts ot about the minitmum of the eyele). The expansion period thus contitiue for four
yuars, while the lquidation period takes plice over three years,  Ong of the main incentives for the
exjransion is the high prices that previll during the eyele maxima, The Iatter conll be (he result of
mvaximum supply control during the previous two  three years and the consequence of the just completed
Hguidation period, which rendured o shortage in supply, the year before the maximum of the eyele. During
a downswing this shortage Is wiped out in two yeies by un-marketed stock and the supply of young animals
(matinly feedlot action).

The ¢ifeet of rainfall is evident from Figures 6 and 7. "The maxima of the seven year ralnfall and price
eyeles coineide, while the minima of the priee eyeles are followed by the minfmum of the rainfall eycle,
The rainfall maxima is followed by three years of relative average rainfall, then one yeuar with extremely
high rainfall Gat the price eyele minimum), thereafter by two extremely low rainfull years, that also represent
the minimum of the rainfall eyele. From this relation to the seven year raintall eycle one ean conclude that
the combined effeer of the rainfall, the variation in production eapaelty and price expeetations produce an
gnvirnnment for relative stable prige gyeles. The livestoek expansion and lquidation processes are fuelled
by the rainfull cyele and rainfall expectations, The effect of the 18 year eyele is to modity the patterns of
stogk expansion and Hyuidation.

Thu total supply (slaughtering) and price cycles (hoth seven years) are Hlustrated In Figure 4, demonstrating
the Interaction between direetional sdjustments of supply and prices as well as the regularity of shortages
and surpluses at the contratled markets. 1t §s apparent that the minimum of the supply ¢yele eolneides with
the maximum of the price eycle, while maximum of the supply eyele oceurs in the year following the
minimum of the price eyele. 1 is possible that this lagged response originates from ill-timed policy
ndjustients. |

These analysts confirm the eause and effeet of eyelieal produgtion through a process of herd expansion and
Hyuidation which simultaneously responds 1o prive expectations and eurrent prices.  Female slaughtering
eyeie Is more volatile than the oxen gycle probibly beciuse the latter is ltersd by feediot activities Tt 1s
apparent from Figure § that the eyelie behaviour of female slaughterings Is the deiving foree of eyelicnl
supply In the form of variation In produetion eapacity. This state of aifairs evidently Indicates o distorted
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5, CONCLUSION

Although producer priees of beef are ereatie over the Tong medium and short terms, relative stable price
patterns exist, These price patterns were suceessfully Isoluted as significant trends, seven year eysles and
seasona! Indices, Signiftcant seven and (8 year rafnfall eyeles were also isolated, Cyelieal production may
thus be the result of the combined influences of price expectutions, price guarantees, inndequate markel
mewess (due to supply control), other resteietive regulations, Importation policies and the eyelteal hehaviour
of rainiufl,

The inherent Inflexibility of supply fiom biological and cHmatologieal parameters Is not compensated for,
but exaggerated by the price eycle and regulwive measures,  High prices and progressive floor price
incroases provide incentives for livestoek producers to expand produetion capaelty, while Increased
praduction is met by low prices, supply eontrol and continued importation of meat (or Hvestock). This will
influence the furmers’ ability 1o adjust their supply to elimatologleal hazards in the long term, and render
farmers subject to Inereased market e d drought risks in the short term. The nett result Is @ distorted
produetion process and thy Inabitity of farmers to stabilise thelr incomes,
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