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INTRODUCTION

V .ilue-added is defiiieJ as the valuf of otirpiir loss the v.iltk- ot"iiirorincdi.irc
inputs (.•onsuiiicd (Hill. 1971). It may be tncistired tor any I'litiu' in wliich

etonomii. ,icti\it\' is coiidtktt'd. It may he expressed in gross or net terms. In
acLOuntiut; terms, gross v.iliie added consists of the sum ot the values ot"
w.iges/salaries. profits and depreciation. Ciross v.iltie added ((iV.^) represents the
pa\inent to all the factors of production in the detined business entit\. A measure
ofnet value-added exclndes the \Mkie of depix'ciation.

Value-added is the basis tor measurement of Gross National I'roduct (GNP)
and Ciross Domestic Product (GDP) .ind et)uateN with tlie word "produce" in
these ceriiis. Economic growth in a country or region is conventionally measured
by reterence to change in either GNP or CiDP at constant prices.

Few statistics have such a key role to play in the formulation and assessment of
economic policy as the rate of economic grow tli. In the long term, the gradual
improvement in the standard of living of the community, which could be
regarded .IN the prime oh|ecci\e of ecoiioiujc activity; is largely deternuned by
the rate of growth. Indeed, the rate of growtli achieved by a couim has come
to be regarded as a direct measure of the degR*e of success or failure of its
economic policies ... (Hill. 1971).

This paper is concerned with the measurement of \^lue-added in the Irish food
processing sector. Food pnKessing in Irel.nu] is .i signitlcant economic activit>" in
the national context.The GVA arising from food processing 111 1 î yS wav IR/! i -7
billion (Irish Statistical Bulletin, June 2000). CJNP in that year was IR/^s.l.^
billion fNation.il Incoiiu- and Expendittire I'j'j^j). Food processing, strictly
defined, thcretbre contributed 3 per cent of GNP in that year. 41.441 people
were employed in tbod processing (Irish Statistical Bulletin, ibid.). Total
employment in that ye.ir w.is 1.495.000 (Agri Food 2010. Main Report. 2000).
Food pmcessing theretore contributed 2.S per cent of Irish employment in
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Apart ti-oni its direct contribution to GNP and enipioyinent.food processing
i> inextricably linked to incomes and cmploymeiu in Irish farming which in
lyyN also contributed .ipproxiniately } per cent of CiNP but accounted tor S.fi
per cent of employment (Agri Food 2010. 2000).

The ni.iin focus ofthis paper is measurement ofch.mgc in net output of food
processing ,it current prices. Net tiutput is a more coiiiprehensive me.isure ot
"value-added" than the published value-jdded measure and tor aMsons discussed
below is used in preference to that more restrictive measure, (.^tiaiititicition of
either detmition of "value-added" at coiiNtant prile^ r.ither th.iii current î  more
difficult and entails coiisideratiou of many conccj '̂tual aiul cechnical î Miê
relating to the stiit.ibility nt index iiuinbers. It is .1 complex aiid specialised area
of work as can readily he appreciated tVoEii some ot the publi--hed v\'ork (I '>iewert.
lyys). It is telt that dealing with these niethodol(jgical issues should foriu the
subject ot a paper in their own right.

D.MA ANP CONCHPTS
7 he data used in this paper drc, tor the most part, data compiled hy the C-eiitral
Statistics Office (CSO) and predoniiiiantly those of the Census of Industrial
Prodtiction as ptiblisiied in the Irish Statistical Bulletin. Some ("SO data trom
Supply lialaiiceN are also used as are data published by the IJepartuient of
Agriculture. Food ,ind Riir.il Development (DAFRD). All are seconctar\- data.

For C ênsus of I'roduction purposes GV.A is etjiial to producnon value mintis
the \alue ot interinedi.ite consumption (Irish Statistical Hulletin. ihid.).
Pniduction value is the total turnover of the etiterprise irrespective of whether
th.it \alue derives trom production activities related to the ni.iin processes ofthe
business. Intermediate constimptioii valtie comprises the value ol all purchases by
the business. Subsidies are excluded and indirect taxes (v̂ -̂ith the exception of
VAT) are included. GVA as ptiblished in the (Census of Indtistri.ii Pixiduction
reports is therefore measured at current market prices rather th.ni at factor cost.
It is a measure of what the business or industry' keeps ofits market earnings to
pay for its factor resources.

Another concept tor wliich census data are presented is that of net output.
Net output is equal to the value of gross outjiut minus the value of industrial
input. Gross output includes the value of goods aud services sold by the business,
but other items, for example, royalties .ire excluded. It is a factor cost meastire in
that the value of subsidies is included and indirect taxes excluded. For most
industries the value of gross output is somewhat smaller than the production
valtie as used in GVA calculation.

Industrial inptit comprises tbe v.iltie of raw materials, fuels .md industrial
services. Inptit costs stich as royalties, freight, telecommtmications etc. are included
only in intermediate consumption. Industrial input is a significantly smaller
measure ot input than intermediate consumption as used in GV.̂  calculation. In
value, it averaged 7M per cent of intermediate consumption over the data period.
In practice therefore, net outptit always exceeds gross value added.
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While GVA is measured at market prices, net output (NO) is measured at
factor cost. Hecause of this and because of the detinitional aspect described
abo\e, NC") is theretore a more complete me.isure of the value added or
"servicing" of raw material by processors than GVA even though the inputs
involved in that "servicing" may ctmie trom other sectors, for example freight
and telecommunications.

For these and other reasons disctissed below under "Methodology", the
measure was used here in preference to the GVA.

MFTHODOI OCY

The tirst pan ot this analysis examines the growth rate ofthe food processing
sector in total and that of individtial iudtistries w ithin it. It makes comparisons
between tood processing and the national econom\. Growth rates of volume of
production are estimated trom linear eqtiations of best tit.

The second part iit the analysis tbcuses on the estimation of ch.mge in the
value of net output per physical unit of input for two major tood processing
industries. u.imely.d.iir\* prodtict manuficttiring and mea[ processing. N(l is used
here in pretereuce to GVA both because it is a more comprehensive meastire of
the "servicing" by processors of raw material input tlun is CIVA ain.1 aKo because
the perspective ot the author was to tr\' to get some idea ofthe degree to which
major agricultural inputs into processing are being "added to" over time b\- way
of processing services. N(^ is the dirterence between a meastire of revenue (R)
and a measure ot costs (C) and ma\' be denoted as toUows;

NO - R - C

C'hange in NO may come .lbout because of change in R. C or both.

Change in NO is specified as tbllows:

ANO = ti:ASI,ABPM,ANP.APHAPS,AIC)

where:

ANO = change in absolute net output at current prices
ASI = change in scale or volume of major agricultural ra\\' material going tor

processing
ABPM - change within product mi\ as it existed in base period
ANP = change in prodtict mix arising from introduction of new products not

existing in base period
APP = change in product selling price
APS = change in unit cost of processing ser\"ices
AIC = change in unit cost ofmateri.il inputs

All changes arising troni individual tactors may be interpreted on a cacn.<
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or "other tactors remaining constant" basis. Thus, on that basis. NO would be
expected to double (ANO) it the scale or \'oknne ofthe niajttr agi ictilttiral input
into processing doubled (AS!). Similarly, given that .1 mix of prodticts ol ditlering
levels ot processing/marketing services exist in the base period, change trithm tin-
cotitiiit'.'^ of rhiit prodih'i mix (AHPM) will catise N( > to change.The intnniuction of
new prodticts (ANP) which did not exist in the base period prodtict mix will
also cause N O to change except in the tinlikely event th.it the new products
replace existing products with the same NO levels.

A change iu prodtict selliiii; prices (APP) will cause NO to change. Such a
change may be a general market price level change or it ni.iy be specific to the
firm or indtistry ctnicerned. Specitic selling price ch.uiges may .irise. iincr .;/;.(,
because ol changing prodtict i.)tialit\ tmiqiic to the tirni or indtistry, changes in
buyer perception arising trom changes in marketing (tbe example branding and
distribution) strategies. Changf in tmit cost of processing services (APSl is largely
determined as the net otitcome of clianges in costs and pnidtictivit)' of labour
and capital.

Finally becatise N O like (TVA. is defined as the difR'rence between a
measure ot revenue and input costs, it follows that NO can also change because
of change in materials input costs (AIQ.The input cost of most intea'st bere is
the price ot the main agrictilttnal inptit and change in NO will be examined in
the context ot change in the prices ot those agricultural products.

The mctliodt>log\ firstly involves taking the value of NO in the ba^e year
and applying the rate of change in the volume of the inaiii .igriciilttiral raw
material input to it. This generates a new series of NO which builds on the
product mix as it exi.sted in the base year. It is an estiniate of the change that
would have arisen in NO if nothing other than the scale or volume ofthe main
agricultural raw material had changed. The ditference between the ptiblished
NO and this estimated NO is theretbre expl.iined in terms of the aggregate
etK'Cts ot changes in all other variables, namely, change in the pr()duct mix
(ABPM. ANP), change in product prices (A1*P). change in unit cost of processing
ser\'ices (APS) and change in raw material unit input (AIC).

Secondh; the change in this series (i.e. difference between published and
estimated NO) is divided by the volume ofthe main agricultural input to give
an estimate of the clhvi\ie in the level, in vaitie terms, of processing service per
unit of agrictiltural raw material tised. Conceptually, if the elJects of changing
unit cost of processing services could be removed, i.e. if one could detlate the
series by a price index of processing ser\ices, one would have derived a measure
ofthe change in the level, in volume terms, of processing services per unit ot"
agricultural raw material tised.This could be reterred to as change in the intensity'
ofthe processing tunction. An increasing value for this ratio over time would
mean that processors were adding increased volume of processing services to
each unit ot agricultural raw material processed.

Such a measure would be useful trom a policy point of view. It is probably
the case that wheii politicians and others reter to the need for greater value-
added in Irish tbod processing they are inttiitively referring to the need to
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increase the volume of processing services per tmit of raw material input. In this
paper, a step is taken in the direction of quantih'iug that concept.

It is probably also the case, however, that those spokespersons think of
increased vahie-added only in terms ofthe application of increased capital, labour
and material inputs which impact on product mix changes.

However, as pointed out above, change in the value of NO may also t)cctir
tor many reasons other than product mix changes, amongst which are changes
in product seUiiig prices occasioned by. for example, better distribution channel
st]-ateg\' and branding etfect. While ditFicult. it is not always beyond the botmds
ot re.search that such etlects could be quantified in their own right.

For many years. CBF-The Irish Livestock and Meat Board had the
objective of reducing the volume of Irish beef exports sold into wholesale
markets and increasing the voltime sold directly into higher paying
supermarkets. A large measure ot sticcess was acliiewd in this regard (Irish
Food Board, personal communication). An analysis ot the UK beef market
(O'Connell et al., lySi) estimated that processors selling beef directly to UK
supermarkets received a positive price etfect of _s-f̂  P̂ r̂ cent over the same
t]ualit̂ • product when sold to wholesalers. Thus, the increased value-added
etiect (+ANO) arising from a better price (APP) achieved through change in
channel strategy" was readily quantifiable. (It could be argued that the channel
etiect reterred to here is more correctly treated as a product mix ettect because.
even though the physical product did not change, the conditions of sale wx're
quite different).

CBF also had an objective ot changing the product mix away from bone-in
beef to boneless vac-pack product (ABPM). In this case also a significant degree
ot success was achieved (CBF Annual Review, ly^o) and similarly the value-
added g.nn arising was relatively easy to measure because both the necessary
vokinie and price-etFect data were available.

RESULTS
Food Processing Sectoral Growth 1991—1999
Table S.I presents growth rates calctilated trom annual volunie ot production
indices tor the tbod processing sector as a whole and for individual industries
within it. Growth rates were estimated on the basis ofa titted trend line thereby
incorporating all the observations in the nine-year data period in the calculation.

Table 5.1: Average Annual Growth* in Volume of Production,
Ireland, 1991-1999

NACE code Sector

411 -423 Food processing

412

413

Slaughtering and preserving of rneat

Manufacture of dairy products

% annual change

+5.6

+1.3

+1.7



I l l l IR I M N M O l \1.- \N \ i . | \ l I N 1

416.422

419
420-421

411,414,415,

417-418 and 423

Grain milling and manufacture of animal and poultry

feed

Bread, biscuit and flour confectionery

Manufacture of sugar and cocoa, chocolate and

sugar confectionery

Other foods"

Manufacturing industry

All Industries

+2,9

+5.7

-0.3

+9.5

+12.1

+11.4

* C''..IILII1.IH.\I on the b.isis ol .i tittcd tine: Utg, inJcx mv - t (year)

** "OtluT louds'" foniprisi.' uunuLKtiirf of vot;ct.iblc .uul aniiiuil oils .md fats; proiressing ot

trim .iuJ vct;fC.iblcs;iiroiessiiii; ot tish: nmcelijiicou-. loodstutE (i.f. NACE 417-41S.423)

L' ot production ot rhe irisii tood jiroccssiiig sectt)!* grew .it an average
annual rate of 5/1 per cent over tlic iyui-iijgg period. Growth was highest at an
annual rate of y.s per cent in the "Other foods" categor\'. tbilowed by 5.7 per
cent in "Bread, biscuit .ind tlour contectionerx" and a z.i-j pt-r cent rate in "Grain
milling and manufacture ofajiini.il and poultr\' feed".

However, growth was low .u annual rates of 1,3 per cent and 1.7 per cent
respectively in the industr\-"s main connnodit\- sectors of "Slaughtering and
preserving ot meat"' and "Manufacture ot dairy products". Volinne of production
declined in "Manutacture of sugar and cocoa, chocolate and sugar
confectionery".

The overall growth rate of >.(•> per cent represents a very acceptable
pertbrmance from whar is a mature industi-^; although it is less than half the rate
of growth achieved by Irish manutacturing generally in this period ot
unprecedented growth ofthe Irish economy.

The performance ot the tood sector which is largely an indigenous sector
may be more fairly compared with perforniance oi the total indii:;enous
manufacturing sector. Following relatively poor pertbrmance m most ot the
iijNos O'Malley (n;'>N) show êd that the volunie of pniduction of the Irish
indigenous nianut.icturini; industry' grew by what he regarded as quite .1 good
rate of 4 per cent per year in the period lySy-ys.While in the same period, all
Irish industrial output grew by <j.9 per cent per annum hut annual production
in the OEC'D as a whole grew by only 2 per cent and that in the EU by only
1,7 per cent.

In .idditit)n, .is illustrated by Harte (iy'jS/yy), a tocus only on domestic
growth ot the Irish food nidustiy ignores the vei"̂ ' impressive international
growth of Irish-owned food companies over this period.

Within food processing. "Other tbods" grew most rapidly. It is likely that
growth in this category was driven primarily hy the high inctinie growth of Irish
consumers with increasing demand tor tood varien.' and convenience.
Development of French-t\'pe bread and in-store baking and the pioneering ot
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tiieir dfvelopniciit by local (.•oinpnnies is likely U) ha\r been an important
m lirowth ofthe bread And i;r.iin lnilling sectors.

Growth in the tlairy. meat and siiii;ar sectors li.is been constrained by EU
tjtiot.i limits on f.trm prodtiction ot the raw materials tor these sectors, in
adciition, both the dair\- and beet'sectors h;ivc especially high comniodit\- export
contents ;iiid limited exposure to the tast-growing domestic market.

It is nntbrtiiiiate that a breakdown of the "Other foods"' category is not
available, it would be ot considerable interest to be able to get a better focns on
the t '̂pes of businesses that produced snch high growth rates.

Apart trom problems of industr\' classifications, the volume of production
concept is also deficient to an extent. Volume ot production, while of interest, is
not necessarily a reliable indicator ot the more important concept of valne-added
or ofthe wealth retained by an industry and which is the focus oi this analysis.

A classitication system introduced in lyyi (NAC.E Re\. i) for the census of
industrial pniduction gives some greater breakdown of food prticessing. Values
for turnover and gross value added and for gross and net output for this
classification are available. It was argued earlier that net outjiut was the pa-terred
measure in this exercise. Since net outjiut is a "broad" measure ot value-added it
is reasonably valid to compare it with GNP.This will give sotne indication ofthe
relative size and growth ot tbod processing although the result derived using net
output will tend to overestimate the size of food processing as strictly detined.
The results ofthis comparison are presented in Table s.2. Both net oiuput And
GNP are expressed in tactor cost terms.

Table 5.2: Comparison of Net Output of Food Processing with
GNP, Both at Factor Cost*

NACE
151-158
1511.1512

153

155
1571
1572.1581

1582.
1583,1584

1585. 1586,
1587

154.156,1588,

Sector
Food processing
Meats
Fruit and veg.

Dairy products
Animal feeds
Prepared pet toods

Bread and flour confect.
Sugar, cocoa, chocolate and sugar
confectionery

Macaroni, noodles, couscous etc.
Tea. coffee
Condiments, seasonings
Vegetable and animal oils and fats

1991 1998 h998as%1991

Net output as % GNP

8.5
1.0
0.22
177

0.29
0.03
0.49

0,63

0.10

7.8
0.66
0.12

1.01
0.18
0.036

0.35
0.31

0.13

91.8
66

55
57

62
120
71

49

130
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1589 Grain mill products, starches and

starch products

Homogenised food preparations and

dietetic food

Other foods n.e.c.

3.46 4,53 131

\ i ' / c : Tlie N A C E codt's and R'l.itcil ottiL-i.il titlos of tlif i1U^Ll^trit•^ l un iod ni Tabk- s.2 are

i^ivcn in A p p e n d i x s. I

* G N P at l a f to r cost was cs t inute i i lroiii J.it.i iii " N a u o n a l lncoi i i f aiui Expf iui i t i ia ' l ')')<•}"

The iK't output ol Irish iood pnitcssiiiii in iij';S cDiiipriscd OVL'I" î o per cent ot
irs 11̂ 91 position in GNR hi view of the extraordinary growth rates achieved
by the Irish economy in the i9yos this pertorniance is quite creditable given
the demographic and income elasticit\' st.ttus tor tood ot most ot the markets
into whicli Irish processors sell.

However, some industries have failed, to a significant degree, to keep pace
witli the growth in the general economy and this includes some major sectors.
The "laggards" are "Sugar, cocoa, cliocolate and sugar confectionery". "Fruit
and vegetable processing"", "Hairy products niannfacture". "Meat processing"
and"()rain nulling and animal teeds".

The production ot the raw materials tor sugar and dairy processing are ver\'
severely restricted by EU supply-restricting systems and those tbr meat
processing to a lesser degree.

Prepared pet toods impn>ved their rel.itiw position by 20 per cent trom a
small base.

However, the last category in Table >.:;. namely the combination ot
"Vegetable and animal oils and tats: grain mill products, starches and starch
products; homogenised tood preparations, and dietetic tood; and other toods
n.e.c," closely followed by tiie secimd-last category, namely "inanutacture ot
macaroni, noodles, couscous etc.. tea. cotlee. condiments and seasonings'" were
the star growth performers.

There is. bowever. a major ditlerence ot scale between the second-last and
the last categories in Table v2.The manufacture of macaroni, etc.. tea. cotlee
and condiments etc. (second-last categor\'). while exhibiting liigh relative
growth remained a relatively insignificant part ot the economy and ot the total
food industry over the data period.Their gross output went from 0.67 per cent
of total food processing gross output in lyiji to 1.26 per cent in lyyS. At the
same time their net output went from 1.2 per cent to 1.7 per cent of total food
processing net output over tlie same period.

The scale figures for the last industry sector in Table 5.2, namely "Vegetable
and animal oils and fats; grain mill products, starches and starch products;
homogenised food preparations, dietetic food; and other foods n.e.c." are much
larger. The gross output of the industries represented by these classifications
was Ul per cent of total food industry in lyyi and 27 per cent in
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Correspondingly their net output î rew Irom 41 per cent ot food industry net
output in I'jyi to ;>S per cent in n î̂ S.These figures illustrate:

• the combined scale of tiie industries represented by chese classifications
• their extraordinary growth-rate pertorniance rel!ti\'e t<} tood processing

in general and relative to GNP
• the disproportionately high net output (v.ilue-.idded) per unit ot sales.

O\Ke again, it would he of grot interest if a further breakdown were available
tor these classitlcations.

ANALYSIS OF CHANGI: IN VALUF-ADDED CAPTURED BY DAIRY AND

MEAT pR(H:EssiNt;
Dairy Product Manufacturing
The rate ot change in the volume of milk produced on Irish farm's is .ipplied
to the base year net output for dairy manufacturing and a new net output
series is generated labelled "scale etVect"" net output.The ditlerence between the
CSC) N O and "scale ertect" NO is the change in NO arising for all reasons
other than change in scale ot milk production. This series is expressed as
Irp/litre of total milk supplied. These results are presented in Table .S.3.

Table 5.3: Actual and Expected Net Output in Dairy Processing

Year

1991
1992
1993
1994
1995
1996
1997

1998
Average

1992
-98

Change in
milk supply
compared
to base
1991
(%)

+0,889
-0.178
+t.146
+1.482

+1,640

+0.869

-2.3

Actual Net
Output (NO)
£000

"A"
419,851
488,944

496,741
377,782
482,022

527,306
492,564

471,930

Expected NO
(Scale effect)
£000

"E"

423,583
419,104
424,662
426,073
426,734

423,500

410,194

"A-E" NO
£000

"A-E"

+65.36
+77,64

-46.88

+55,95
+100.57

+69,06

+61,74

Rate of
change
in "A-E"
to base
year

Irp/lt.

+1.28
+1,54
-0,92
+1.09

+1.96

+1.35

+1,25

Annual rate
of change in
"A-E"

Irp/lt.

+1.28
+0.26
-2.46
+2.01

+0.87

-0,61

-0,10

+0.18
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With the exception ot" i(jy4 the chiintres in the A-E value-added bcith in
/"millions .md on .1 per-litre-tit-iuilk basis relative to the base year ot lyij 1 were
p{)sitive. On .1 yciU-oihyci.iy basis the annual increase anioiintetl to +0.1 Sp per
litre. On an intuitive basis one is inclined to say that this is a modest increase.
Since any scale ettect is excluded it necessarily represents the change in
nionetar\- return per litre .irisinji because of changes in prodnct mix.
distribiitit>n. promotions and possible chanije in producer milk price. It is
estimated at current prices and theretore includes any chans;es in the unit price
ot the services that were employed in generating the iticreased value-added ot
0. iSp per litre.

A connnon .ippro.ich to the estimation of margins or valnes added ot'any
kind At constant prices is that ot double detiation (United Nations, lyy^).Using
that approach both the revenue and the input cost are detlated separately by
what are deemed appropriate product price indices. O'Coiuiell (lyvj) argued
that the use ot̂  product price indices in either a single or double detljtion
system is inappropriiite and may lead to misleading resnlts. The valne-;idded
entir\- represents a i\iliic ot"services and if it is to be e.\pressed in constant price
terms should be deflated by an appropriate price index of services. Such indices
are not published and wonld have to be estimated.The services Involved would
derive trom labour and capital.The capital component would, very likely, pose
severe practical ditViculties in the estimation of ,1 meaningful service price
index. The exercise is not attempted here. It is telt that, if it is to be attempted,
it is best done as a stand-alone exercise.

The data period ofthis exercise viz. nj<-j\—<jX was one ot relatively low
general Irish int^ation averaging just over .: per cent per year (Irish Statistical
Hnlletin. September 2000).

Unit labour cost in dairy product manutacture increased by a little under 3
per cent per year (Irish Statistical Bulletin ibid.). It nuiy be that the level ot
capital investment in dairy processing, while relatively low. (PersoTial
communication Irish Co-operative Organisation Societ\") gave rise to enough
prodnctivitv' gains to at least ottset this fairly modest labour cost increase and
give A position of no change in the overall iniit cost of dair\* processing
services.

It may be that there would be very little ditference between the estnnated
value-added figure whether eN:pressed in cnrrent price or constant price terms
for this particular data period. Admittedly this is a rather weak and speculative
conclusion.

The estimation ofthe A-E value figure as above provides an absolutL" figure
expressed as p/litre or in /^millions. This approach has numerous advantages
and opens up many possible avenues tt)r turther exploration and research. It a
similar exercise were done for other countries, e.g. New Zealand. Netherlands.
Denmark, one could reach some useful conclusions regarding the rate of
change in an important pertorniance measure in this country compared w'ith
our competitors. Furthermore if the total tigure could be broken down into its
components viz. those components arising from change in product mix.
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JiKtrihiicioii stnicegifs and prt)niotion.i] iictivitiL's one coiiM hi-^in to (.•\pl.iiii
tlie basis for dilterent pertoriii.niLe .is bt'twceii (.(luntries.

Thf results tor valiic-.iddcd i;.nn as oNprcsscd IKTC could, when (.onibined
with d.u.i rcLitiiis; to fxpcndiiure on such .ictivities as product development
and promotional expendirure, tacilitiitc the cju.uuificntion .md .issessnient ot"
benefit-cost outcomes.

As detnif d earlier, any measure of value-added is the ditierence between a
revenue and a cost fimire. It is possible therefore ihat the estimated î ain in value-
added hy the dairy processiiiii nidustry may be achieved by reducuiL: the price of
inputs used in dair\' processini; or that the value realised for tiiese iIain^ I*, all
retained by processors. It is also possible that tlie gain in value-added may he
greater than that retained by the sector and that the ditieience is paid out to
producers who thereby benefit from the value-adding activities ofthe processing
sector through higher prices for milk.This latter eliect w hich might be expected
to be more relevant where the processing sector is largely coiuprised ol farmer-
owned co-operatives is not captured in the present exercise.

Raw milk is by far the most important input, the production of which
provides incomes for many thousands ot dairy f.irmers. It was felt that an
analysis of the relationship hetween milk prices paid to producers and the
prices received by dairy processors o\er the data period would add ftirther to
an understanding ot the \aliie-creating and -sharing j^rocess. The position is
presented graphically in Figure s-i.

Figure 5.1: Price Movements: Dairy Products and Milk
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The data for Figure s.i were taken from the Irish Statistical ltulletin.The data
for dairy products represent price movements as experienced by Irish dairy
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processors. Those for milk represent price movements as experienced hy Irish
dairy farmers, Milk prices at farm level are determined by market prices and
by EU export retunds and product subsidies paid to processors. The price data
relating to processors are collected from processors by the (Central Statistics
C)ffice (CSC)). For those processors who sell through the Irisji Dairy Board
their "prices" are inclusive of EU refunds and product subsidies. This is not so
for those who sell outside of the Board. Because of this there is a degree of
non-comparability between producer and processor prices.

However, since the data are expressed in index number form and thus
represent only movement in prices, they are likely to exhibit less error than
absolute price data, hi any case the graphs in Figure S-1 behave quite \\ell and
in the hrm belief ot not tixing it unless it is broken the data are not subjected
to turther scrutiny.

Conceptualiy tiie graphs in Figure s.l are a diagrammatic method of
presenting the story relating to valtie-added in the dairy industry.

The nature ot the relationship between processcir and producer prices
provides some insights into the source ot processor price gains.

If the dairy processing sector were increasing value-added because of
activities on its part \\ hich require the allocation of resource-̂  at processing
level, it would be expected that at least a proportion ot any price mcrease thus
earned would go to processors only. While Mich acti\-it\- could liave the eftect
of increasing producer prices it would certaiiiK- entail a widening gap between
the price as received hy processors and that receiwd by producers.

It', however, a price increase is of a general market nature requiring no
particular resource allocation on the part ofthe processing sector then it would
be expected that a greater proportion ot such price increase would he rejected
in an increase in producer milk price. This latter etfect is dependent on the
processing margin being more ot an absolute ratlier than a percentage margin
in nature."

On the basis ot the movement ot processor and producer prices as shown
ahove it appears that processor price increases have largely heen ofthe general
market nature rather rhan ha\'ing been earned hy particular actions of Irish
dairy processors.

This result is also consistent with the relatively low rate of increase in value-
added {NO per litre) .is estimated separately in Tahle 5.3.

Notwithstanding a low rate of growth in value-added, it may nevertheless
he somewliat re-assuring from a dairy farmer perspective, to observe in Figure
S.I, that in general terms at least, there is quite a close correlation hetween
price movements as experienced hy Irish dairy processors and those
experienced by Irish dairy farmers for their milk.

Finally, it is worth noting that with one exception the price changes in
Figure .s.i are all positive.The tairly substantial price drop from lyyfi to 1997
coincides with a significant fall in A-E N O in iyy7 as estimated in Tahle 5.3.
The lyyS NO in Tahle s.3 shows a further small reduction while Figure 5.1
shows both prices increasing. However, the small reduction in processing NO
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coLiki hiivv hccn brought ahout hy the f.KC ch.ir rhc milk priti- iiica'.isc-J
th.in rhi' proicssoJ prodiKC price in

Meats
.\ Miuil.ir (.'XLTcî e is uiidtTC.ikcn hi.'!o\v tbr moats .is w.is imdort.ikfii lor J.iiry
products. D.it.i Arc presented in T.ihlc s.4.

Table 5.4: Rate of Change in Slaughterings. Actual NO, Expected
NO, Actual-Expected NO

Year

1991
1992
1993
1994
1995
1996
1997
1998
Av. for period

Change in
slaughterings:
all compared
to base 1991

(%)
....

+2.9
-0.7

-6.7
-2.4

+4.5

+8.5
+13.4

+2.79

Actual net
output (NO)

£000
238.785

247.501
255.817

248.053
288,122

309.829
305.514
307.999

275.203

Expected NO
(Scale effect)

£000
...

245.710
237.114

222.786
233.054

249.530

259.082
270.782

245.437

"A-E" NO

£m
0

+1.79

+18.70
+25.27
+55.07

+60.30
+46,43
+37.22
+34.97

The rate of change in coiiniii;c of slaughterings is applied to the h.ise year net
output therehy generating a new series of expected net output which is jn
estijuate of what net output would have been if nothing else had changed
other than the tonnage slaughtered.The ditVorence between this and actual net
output (A-E Nt)) is the amount of net output arising for all other reasons,
e.g. new product developinetit. price gains of a general market or specific Irish
iiidustr\- nature etc.This averaged +IR/ 'u-y7 million/year in the data period.
It reached a peak ot +[R//'O..^o million in 1996 and declined thereafter.

While the data refer to all meats the predominant meat is beef. \\ hich on a
volume basis accounted tor 6S per cent ofall slaughterings in lyyi and 63 per
cent in lyyS (.-l)n»iij/ Production, aooo). Subsequent to the USE crisis of ^o
March i(jy6. the proportion ot Irish beef marketed in the EU as a whole
dropped trom its peak figure of almost 60 per cent in lyy.s to 40 per cent in
lyyCi (Trade Statistics). In addition, consequent on re-nationalisation of EU
markets the Irish industry suffered .1 severe loss of better paying accounts
within the EU for those sales still being made within tlie EU (Personal
comimmication, Bord Bia).
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In T.ihle s.s the A-E NC") estimates are expressed relative tci tonnage of

Table 5.5: A-E Expressed Relative to Tonnes (ewe) Slaughterings

Year

1991
1992
1993
1994
1995
1996
1997
1998
1992-98 av.

"A-E"NO/Kg slaughterings.
All compared with base yr
IRP/kg
0
+0.19

+2.0
+2.9
+6.1

+6.3
+4.6

+3.6

"A-E" NO/kg slaughterings.
Year-on-year comparison
IRP/kg

+0.19

+1.78
+0.91
+3.3
+0.54
-1.39

-0.88

+0.64p/kg

As ciin be seen in Table s.>. gains in valLie-addcd per kg of nie<it were made
from lyiji through lyyf'i, although the tigures are somewhat erratie.The gain'i
spilled over from the peak ot 1995 into n//) albeit in a modest way while
thereatter there was ,wi actual loss in value-added per kg. The average year-to-
year cliangc tor che period was +o.ft4p/kg.This compares with an awrage tarm
price of lRj(^2.1 >/kg carcass weight tor IKMVT steers. The annual growth in
value-added amounts to 0.3 per cent ofthe <i\'erage farm price for the period.

As discussed in the context of dairy processing above, the results for meats
would he of greater utilitv' if similar results were available for other countries.
Likewise it would be of interest and benefit if rhe individual components of
the gains and losses in value-added shown above were estimated .md related
back to actions and costs incurred by the Irish industn' in the achifvenient of
gams.

As was done for dairying, an examination of the relationship between ex-
factory product prices and tarm-level raw material (livestock) prices is carried
out to test the possibilir\" that processors might be increasing their value-added
"at the expense" of Irish farmers.

It might be considered thac this is more of a possibility in the meat industry
tlian in the dairy industry- given the long-held suspicions of farmers and their
associations in relation to Irish beef processors, culminating in a blockade of
beef factories in January 2000.

In addition, the Irish meat processing sector is predominantly in private
ownership. The beef processing sector is over ys per cejit privately owned with
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less than > per cent in farmer ownership, w hich might be tlnmght by some to
be more likely to give rise to "rip-ort'" farmer prices tiian would occur in the
d;nr\- sector. Fignre S.2 shows prices as received by Irish meat processors and
by Irish iiwstock producers. Hoth price series are published in the Irish
Statistical liullctin.

Figure 5.2: Irish Industrial Producer Meat Prices and Irish
Livestock Prices

Index
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As can be seen the relationship between movi-ment in ex-factory meat prices
and Irisli livestock prices is quite close from nj'ji through iyy>. coinciding
approximately with the period of growth in the A-E NO, but diverges
progressively trom then onwards. At first sight this is puzzling and. especially if
yon are a livestock farmer, even alarming. However, there are some further
facrors to be considered which can shed some light on this.

Firstly, because ofthe fact that there is no centr.ilised marketing agency akin
to the Irish Dair\' Board openiting in the meat sector, prices as received by
meat pn)cessors and as recorded by the CSC) are totally exclusive of EU export
rctuuds (Personal communication CSO). On the other hand, prices as received
by livestock farmers retlect EU retnnds for both meat and livestock exports to
non-EU destinations. The level of export refund per tonne of meat and meat
equivalent ot li\'e exports declined significantly in 1997 and I'jgS in the data
period.

To make the comparison more ViUid therefore one must either take changes
in rcdmds out of livestock price changes or add them to meat price changes
and also allow tbr live exports.The latter was attempted here.

The methodolog)' involved splicing an index number for export retiuids
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onto the published CSO meat price index to give an index of returns
incorporating both market price and EU retunds.Two weightings were used -
a base or lyyi weighting and .1 current or iy<J7 (lyyi^ not available at time ot
writing) weighting where the weightings represented the proportion of carcass
weight eL]uivalent of combined meat and live exports exported to EU and
iu)n-EU destinations. The tbriner was applied to the published CSO price
index whik' the latter was applied to an index ot export refunds.

In turn, the index of export refunds was estimated by taking total meat and
live exports retunds (IMFRD) received by Ireland. di\'iding by the carcass
weight equivalent ot Irish meat and live expt)rts to non-EU destinations
(Animal Productit)n. 2000) and expressing the result in index number torm.

There appeared to be some problem with the export retiintl data tor the
years njyi and h^v- N\'hich was not resolved .it time ot writing. .Accordingly
the exercise is contmed to the years njy^-iy^S. which is reasonably satisfactory'
tor present purposes since the divergence in Figure S.2 which it is hoped to
explain commenced in i99''>.

Figure 5.3' compares tbe estimated movement in processor/live exporter
returns with tln)se in the Ĉ SO published livestock price (more correctly
"•returns"') using iy<ji weightings as described .ibo\-e. In I'ji;!. 7C) per cent of
Irisli meat and meat L'tjuivalfiit ot live exports went t».) EU markets and 24 per
cent went to non-EU markets.

Figure 5.3: Meat Processor/Live Exporter (A) and Livestock
Farmer (B) Returns

It can be seen in Figure s.3 that when export refunds are taken into account the
movements in processor/live exporter returns and those ot livestock producers
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are much closer than when the comparison is made simply bet\\'een ex-tactory
processor market prices and producer returns as was done in Figure s.2.

It is also relevant to point out that a charge tor the disposal of specified risk
material w.is introduced in lyyCi which is not dealt with here but \\'oiild have
the etlect ot turther closing the gap between the two graphs.

The eilect of changing the weighting trom a base weighting ot lyyi to a
more current weighting ot igi;7 can be seen in Figure v4.

Figure 5.4: Returns of Meat Processors/Live Exporters (A) and
Livestock Farmers (B)
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In njijj. a higher proportion of combined meat and livestock exports went to
non-EU destinations EJi.iii in MJMI. In lyyi. 24 per cent went to non-EU; in
iyy7 the corresponding figure was 32 per cent.The intiuence ofthe greater
importance of non-EU trade in the ii;y7 weighting would have the eftect of
giving greater impact to the retlind cuts which occurred in i (J(J7 and 1 yyS.The
graphs in Figure s.4 using this v\-eighting system show processor/live exporter
returns falling faster trom iy<;7 to lyyS than those for livestock fanners while
that was not the case when the lyyi weighting was used.

While the exercise attempted here is undoubtedly crude and capable ot
retmement. the authors are reasonably satistied that the evidence is consistent
with the thesis that, in the data period, the chaiiije in value-added in the Irish
meat processing sector wjs noc brought about .it the expense of Irish livestock
producers.

However, it is an area of much interest and importance, especially to
producers, and further work could profitably be done to develop it
conceptually, to refnie the data and niethodo!og\; and to bring the exercise
more up to date if possible.
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SUMMARY AND CONCI USIONS

While not keeping up with the extraordinary' growth of the Irish economy
throughout the lyyos. Irish food processing nevertheless has grown at what, in
other periods, wotild be regarded as a relatively high growth rate. This growth
has not come from the large traditional sectors such as dairy processing, meat
processing or sugar and related contectionery but ti"oin an assortment of newer
type sectors. These include macaroni, noodles, couscous, tea, coffee,
condiments, seasonings. \'egetable and animal oils and fats, grain mill products,
starches and starch products, homogenised tood preparations, dietetic tood and
other foods n.e.c.

A new approach to the meastirement of value-added was developed in this
paper and applied to two relati\'ely large processing sectors that are large scale
purchasers of major products ot Irish agriculture. The concept chosen was that
of net output ratiier than gross value added. Figures for both are published by
the C'entra! Statistics Ottice.Thc net output measure was chosen because it is
a wider and more complete nieasmv ot the total level ot prticessing services
attached to raw materials than is gross value added.

Changes in Net Output arising tbr reasons associated with changes in scale
ofthe main agricultLnal r.iw material input were estimated .u\d excluded thus
giving a residual net output which arose tor all other reasons. C'liangf in this
residual Net Output was expressed on a per-litre-ot-niilk and per-kilogram-ot
meat basis. If it were expressed in constant price terms it could be termed a
measure oi change in the intensity' of processing. An increase in this ratio
wotild indicate an increase in processing intensity' and a decrease would
indicate a decline in processing intensit\'.

Both dairy and meat processing showed an increase, on average, in the ratio
at current prices in the period lyyi-yN. In the absence of standards for
comparison it is not possible to evaluate the significance of these increases
rigorously, but on .in intuiti\'e basis they appear small. The average annual gain
ranged from approximately 4/5 of 1 per cent ofthe average price tbr milk over
the period to approximately 1/3 ot 1 per cent ot the average price tbr meats.

The figure tbr dair\' products was positive iu I9y2, lyy.l, lyyS, lyyf)
(reaching a peak in iyy_s. decli[iing bm positive in iyy6) and negative in iyy7
and lyyS. For meats it was positive in iyy2. I9y3. iyy4. lyys. iyy6 {reaching
a peak in lyys. declining but still positive in iyyf>) and w-as negative in iyy7
and lyyS.

With the exception of !yy4 the pattern of results is similar tbr dairy and
meat products. For both dairy and meat processing a reasonably close
relationship was tbund as between changes in ex-factory prices and farni-level
prices for milk and livestock respectively.

Further work could usefully be done in relation to measuring changes in
processing intensity at constant rather than at current prices; making inter-
country comparisons; evaluation of the extent to which gains are general
market gains or specifically Irish; decomposition of changes in processing
iiiteiisit\- (either in constant or current price terms) into its components; and
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e\'aluating the rettirn to Irish expenditure designed to increase those
components. However, the data and conceptual and methodological dill-iculties
of doini: this are formidable.

Al'I'l NDIX _S. i

NACE Codes and Official Titles of Food Industries

NACE Code
1511.1512

153
155
1571

1572
1581,1582

1583.1584

1585,1586.1587

154.156,1588,1589

Title
Production and preserving of meat and poultrymeat
Processing and preserving of fruil and vegetables
Manutacture of dairy products
Manufacture of prepared feeds for farm animals
Manufacture of prepared pet foods

Manufacture ot bread, fresh pastry goods and cakes, rusks and biscuits,
preserved pastry goods and cakes

Manufacture of sugar, cocoa, chocolate and sugar contectionery

Manufacture of macaroni, noodles, couscous and similar farinaceous

products, condiments and seasonings: processing of tea and coftee

Manufacture of vegetable and animal oils and fats; manufacture ot grain
mill products, starcties and starch products: manufacture of
homogenized food preparations and dietic tood and other food products

The authors .ire t;ratetul tor assistant'c trom pt'rsoiiiic'l in .i widt' range ot
aro gufii 111 the RetLTemd .u che end ofthe paper. In parrRul.ir.Mich.icI Lmey ot'the
Ct'iitr.il Starisrifs tl thce \v.is o{ immense help buth personally .ind in directing rhe authon.
to other personnel .md to relevant jniblications. In this piei'o ot>t"iL'drch. as in others, the
jiersonnel ot' the Clentral Statistics OtHcc hjvf beeu outstaiuiing. Errors are che
re?ponsilnlit\- of the authors.
The price movements in Fignre s.i ,irc. on rhe whole, suppoiciw ot'this idea. With an
absolute processing margin, then iricn.-< piUtbiif when processor prices increase, producer
prices should increase at a greater rate and when processor prices decline, producer prices
should decline at a taster rate.This is true tbr 4 out ot'7 ofthe price changes in Figure s. ' .
It is not the ease for one, namfly that from lyys to iyijf> while there appears to be no
difl'ereiice in two athers namely, those trom lyy.l to iyy4 and lyg^ to ryys.
B.ise year tbr Fignres 5.^ and s,4 is 191J3 iwA not n/ji .is in previous tigures.
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