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I. Introduction

This research note examines the employment, carnings and productivity of different sub-
sectors in the paper cycle. The study uses a cross-section of four countries (the United
States, Sweden, Chile and India) to examine this issue in order 1o have 4 reasonable sample
of developments and to place national developments in their imternational context. i looks
at both the forestry seclor and the pulp and paper sector, with the degree of disaggrepation
dependent upon the availability of data. It 15 meant to serve as a background paper for the
ITED's "Sustainable Paper” project and is not analytical 1n nature, but 15 instead simply a
general discussion of the available data.

Il. Employment and Earnings in the Paper Cyele
Employment in the Forestry and Pulp and Paper Sectors

Estimating total employment in the forestry and pulp and paper sectors is surprisingly difficult
o determine precisely. Thisis particularly true for developing countiies where those engaged
in lorestry may also be engaged in olher productive activities, and where some employment
may be informal in nature, However, rough estimares have becn oblained for sectoral
cmployment in LDC's courtesy of the FAQ. (8ee Table 1). Although the "forest product”
sector employed 7.6 million people in LDC's in 1921, sawmilling - wiich 15 not directly
‘relevant for this study - is the largest single sub-sector in terms of employment. In addition,
harvesting covers all logging and no, Just that associated with polpwoad logging,

'_Tabie 1: Employment { lﬂﬂﬂsj in Forest Product Sectors in LIDCs in 1991
Harvesting Sawmilling - Puip&Paper Tolal
J Africa 350 119 15 484
Asia [830 2687 584 5161
F_xmlericas 914 210 144 1968
All LDCs 3154 3716 743 7613
lLSDurce: Jacques Lahaussois, FAQ - Personal Comimunication

Wwith respect to forestry employment, data obtained lor the four representative countries are
listed in Table 2. Relative to the wotal size of the labour force in each country these figures
are very small. Even in the case of Sweden the figure represents only (L64% of the (otal
labour force, Moreover since pulpwood only represents a small proportien of the output of
the seclor the proportion of employment which is relevant to the pulp and paper cycle is even
lower. For instance, while 27.3% of forcstry output {by weight) in the Untted States in 1992



was pulpwood, the relevant figure in terms of employment was only 5.4% (USDOC ESA
1995)." This disercpancy in physical unit of output per unii of labour input is attributable to
the fact thal wood quality is much less important in the case of pulpwood, an issue which is
discussed below with respect to productivity. Conversely, in the case of India, non-wood
fibres are much more important than wood in the production of pulp and as such cmployment

in the paper cycle is more closely tied to other seclors, tather than forestry.

‘Table 2: Forestry Employment

Forestry Pulpwood % of Employmeni Data
Employmenl Output (by weight) | Source
Chile 39355 36.6% { INFOR ('95) I
Tndia 134000 4.8% | CSO ('94Db}
Sweden’ 25780 36.8% | SC {'95)
UsSA’ 83600 27.3% | DOC ESA ('95)

Production data FAQ (1995). All data 1992 except India 1991.

Figures for the pulp: and-paper sector:are. more: readily' available. Sumining UNIDO.(1993)
data - for empl:)}rment in pulp.and paper-(ISIC 341) in-1988, total global employment was .
approximately. 2.6. million, however. a. number -of countrics are not-included:  Most
importantly, China with-estimated-employment 0f 807,300 in- 1990.(ILG 1992), isnot: covered-
in the UNIDO. data {Get figures for.1992-1993 from TUNIDC (1993).} :

Tn most countries employment in the sector is stagnant or even decreasing. A UNIDO index
of emptoyment for pulp and paper sector reveals that in the period 1979-1990 global
employment fell by up to 5% by 1987 relative 1o 1979, before rebounding somewhat in-the
later years of the decade (UNIDG 1993). In an ILO survey of 15 countries only three
countries (China, Kenya and Mexico) experienced an increase in cmployment in the 1980s.
The study estimated overall employment in the pulp and paper scctor as 3.5 million for the
1987-19590 period. However, it is clear that the sectoral definition used is rather different
than that which was used in the FAO research cited above, since the figure for China

b1t should be noted that census data may not be accurate for sub-sectors in which firms tend to produce
fumerous products sinee a firm's enfine outpat will-be atiributed o the single sector in which it has the greatest
output.  As such logging firms which harvest pulpwood and industrial roundwoad, will have all their output
attributed 1o whichever of the bvo outputs (s larger in value ferms.

* P other sources - NRF {1955} and Skugsindustriema {19957 - give slightly higher fimures of 30,000
for total employment.  The OECD (1995) lists a figure of only 17,000 tor employess but 33,900 persons,
indicating significund casual emplayment in the seclor, '

¥ The American Forest aud Puper Asscication (1995} gives o much lower figure of 39,100 for 1990
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(807,300) exceeds thal for all LDCs listed above (743,000). Unfortunately, few
methodological details are given in the TLO study and as such it is diffieult to trace the source
of the discrepancy.

At the mationai level pulp and paper sector employment data is generally available in a
disaggregated form, Unforlunalely the nature of disaggregation differs by country, making
cross-country comparisons difficult and misleading. The only international source which
disaggregates below the 3-digit ISIC level is UNIDO s Inmternational Yearbook of Industrial
Siaristics (1995), but the only real distinction is between paperboard containers and boxes
{ISIC 3412) on the one hand and other paper and papérboard articles {ISIC 3411} on the
ather, along with another broad category which covers miscellaneous products (ISIC 3419),
{hee Table 3

Table 3: Employment in Pulp, Paper, Paperboard and Converted Products”
P.,P&PB | P& PR Other Percentage of
Articles Containers. | Articles Manufacturing
Chile 5422 2972 2102 1,7%
India 113900 24200 6200 20% ||
Sweden 33800 6900 5900 750 | -
USA 198000 - 217000 171000 ’i‘i}‘% )
Source: UNIDO (1995). - o

The manufacluring stages are, therefore, responsible for considerably more employment than
the primary commaditics scctor and tn some cases (i.e Sweden) represent a large proportion
of 1tal employment i manufacturing.

Characterisiics of Labowr in the Sector

The percentage of non-production workers in the paper and ailied sector relalive 1o
manufacturing overall is higher in Sweden and the United States and lower in Chile and India.
{See Table 4,)  The proportion of production workers in the paper and ailied sector in the
United Slates increased rapidly in the post-war years, but has been stable since approximately
1975 (USDOL 1989). This is generally true in OECD countries, with the exception of pulp,
paper and paperboard mills (ILO 1992). Little comparable data 15 available for LDCs.

1 Drata for [ndim and Unided Stdes are 0999 and Chile and Sweclen are P90,
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Table 4: % of Preduction Workers in Employment

Pulp&Paper - Manufacturing
Chile 67 : 73
Tndia T 79
Sweden | 5 . 76 69
USA 76 | & |
Sourca:.UNTDD {1993) )

Earnings in the Forestry and Puip and Paper Secfors

Limited data is available for earmings in the forestry scctor. In the case of the United States
the TSDOC ESA (1995) liste a total payroll of TIS%1 A93 billion lor the logging sector (S1C
2411) for employment of 83,600 in 1992, which yields an average annual salary of
US%$20,251, In Sweden forestry sector workers had an average hourly wage of US$13,61/hr
in 1992 (8C 1995). On the basis of industry data on the length of the work-year this can be
converted into an-annual salary of US$25,893. Relative to-other primary commodity sectors.
wages in forestry appear to be quite high, although dala has only beer obtained for Sweden,
According o 1993 figures, average hourly earnings. for. forestry. .were. 11 %: higher than-
apricultural-earnings: {SC 1993). However, -relative to the. much.less. important-mining
sector, wages i forestry:are.as much as 20% Tower in Sweden.

Labour cost figures forthe pulprand paper sector are more readily available and a comparison.
can be obtained for the cross-section of countries chosen using ILO (1995) data,  {See Table
3.} Across the four countries the variation is significant, with wages in India-being 2.3%
those in Sweden, ajthough non-wage benefits will atiect relative earnings significantly. For

instance, in the case of Indiz non-wage earnings were equal to over 18% of total earnings in
1985-1986.° :

Expressed in annual terms, a figure of USH570 is given for the paper and paper products
sector (which includes printing and publishing) in India in 1989, (C50 19943} In the United
States average annual earnings at the SIC four-digit leve] for the pulp and paper sector in
1992 varied from a high ol US43, 340 for pulp mills to only US$19,576 for setup paperboard
boxes (USDOC ESA 1995).  All milling sectors were over US340,000 while most other
manufacturing stages were between US$30,000 and US$40,000. The figure for the pulp and

¥ Ala more detailed fovet Ewing and Chalk {1988) bt lbhour costs per ten of hleached softwood kraft pulp
for five countries, thiee regions of Canada and two regions of the United States,  The vadues for Sweden and
Chile are US535 and USE25, while the Amerivan labour costs are US$46 for the Sowb and USH49 for the
Pacific Northwest. Equivalent data for aewspring reveals much move variability with figures of US43 for
Sweden, USH6 far Chile, USST4 for the US-South and 18591 For the Pacific Morhwest. The relatively lesy
signifizant vaciability than that which is revealed in the howrly labour cost dida is explained by inlernatiomal
differsnces tn fabour productividy, an issue which is discussed helow.

4



paper sector tn Sweden in 1992 was calculated to be just under U15$30,000 (SC 1995), but
in this case the data includes printing and publishing.

Table 5: Wages :«Lnd Earnings in the Pulp and Paper Sector
¥ Wages (US$/hr) | Labour Cost (USS/hr)
Chile | 158 | NA -
| india 0.34 .64
Sweden [4.99 20).48
USA | | 13.42 19,42
Souree: TLO (1995). 1993 cxeept India 1959, Data converied from original units on husis of 1LO data,

W&gés in the sector relative. to other manufaciuring wages appear to be quite high. Tai{ing
the ratio of wages in the sector over wages in manufacturing - see Table 6 - it 13 found that
wages are higher in three of the four countries, with only Chile 11awng lower wages for puEp
and paper than for I'I‘iﬂ]'tLIFd(Tllﬂ[]“ in general.

The existence of relatively high wages in the sector seems to have been increasing. &Taking
US historical data obtained . from another source the ratio between real averagezhourly
earnings of production workers in the paper and allied sector and non-durable manufacturing
in general has increased from 1.117 in 1970 10 1.235 in 1988 {USDOL 1991}, indwcating that
wages have increased at approximaiely (wice the rate as in non-durable manufactusng. -

Table &; Pulp and Paper Sector Wages Relative to Average Manufacturing Wages
' Ratio '

Chile ' ; 0.61

Tndia | | 1.26

Sweden : ' | 1.03

USA .14

| Souscs: 1L (19923, 1997 except India 10RO,

Relative wages in the forestry and pulp and paper sectors differ by region. Tn the case of
Sweden in 1992, the pulp and paper sector had earnings 11.7% higher than forestry, (SC
1995), In the United States, forestry had higher average carnings than two sub-sectors
associated with manufacturing stapes of the pulp and paper cycle (die-cut paper and
paperboard and setup paperboard boxes), but considerably lower than ail milling stages and
most other manufacluring stages.



[T, . Labour Productivity Levels and Technological Change in the Sector

Unlike most other sectors productivity levels can be discussed in both value terms and
physical terms since data is kept in both forms, However, it should be cmphasized that the
more heterogeneous production is for a given sector the less valuable will be productivity
levels expressed strictly in physical terms, Thus cross-scctional comparisons of productivity
expressed in metric tonnes or cubic metres may be grossly misleading if some countries
specialize in low-weight high-value goods to a greater extent than others. The same may be
true of time-series comparisons if a country changes its composition of production within the -
agprepgated sub-sector. For this reason, discussions of productivity should be carried out at
the greatest degree of disaggregation possible,

Forextry

Reliahle nroductivity data in the forestry sector are not readily available, but on the basis of
national sources Table 7 gives a general indication of relative productivity - in both value
terms and physical terms - for the tour countries. However, it should be emphasized that the
use of value of shipments as the measure of output may be misleading 1f vaiue added and the
valug of shipments differ significantly by country.  For instance, countries in which
companies tend 10 source most of their intermediate inputs from elsewhere will have & much
higher. ratio of value of shipments to value added than countries in which: the companies usc
more fully integrated production processes.

Productivily: in pulpwood production may, be rather different than-in logging-in general:
American data casts light on the relative productivity of pulpwood logging. - Not surprisingly.
labour in pulpwood -logeing-is considerably more-productive [in physical terms. More
surprisingly 1t is also somewhat. more productive in.value terms. .. -(See Table-8.)- This-
indicates that the lower value of the product relative to other logging -is- more than
compensated for by the ease of exploitation. Unfortunately comparabte data is not available

for other countries.

Table 7; Productivity in Forestry tn 1992

YOS (USS) / Worker Production (m™ ! Worker
Chile 1865 539 -
India® NA 179 |
United States 165604 4815
Sweden » 113654 2344

FProclaction Data from FAG (1995), Other duta from C5O (94h), INFOR {"03), USDOC ESA ("95) and
SC ('95), Chile sonverled from WA on basis of hostorical data.

8 Data for India refers o 1966,




Table 8: Quiput per Worker in US Logging in 1992

VA (1000 US$) | VOS (1000 US$) | Production (m"
Logging 6l 166 4815
Pulpwood o 75 266 13173
Source: USDOC ESA (1995)

Pufp and Paper

In the pulp and paper sector (ISTC 341) productivity across Lhe representative countries can
be documented using UNIDO (1995} and FAQ (1995) data. {See Table 2.} In physical terms
(1000 MTs) there is substantial variation across countries with Tndia being an outlicr. The
figure for Chile is surprisingly close to Swedish and American levels. Tn value terms, India
remains a significant outlier, while Chile is somewhat less productive relative to Sweden and
the United States than the physical mcasurement indicated.

The high level of productivity in the sector means that despite the relatively high wages in
the sector {with the notable exccption of Chile), the total wage/salary bill relative to output
" {expressed in factor values) is quite low, Table 10 indicates thar across countries with very
different structural characteristics of production (i.e. scale of plant, nature of primary mpul
etc....) the pulp and paper seclor (ISTC ’Ml) is ]E:ss fabour- m[enswe exprmsed ﬁl:’ va]ue

.....

observation that thc scator 15 part{cularl}r CEI]]i’[Eﬂ-i]'ltBl‘lSi‘-.’ﬁ.

Table 9: Labour Productivity in the Pulp, Paper, Board and Converted Product
Sector in 1991

Qutput*/ Worker Product/Warker

(JSF million) (1000 MT)
Chile 118980 : .15
India 14340 0.02
Sweden 237810 0.25
USA ' 211092 (.22

Source: UNIDHD (1995) and FAC ([9495), *Fuctor Values except Chile Producer Prices, All duta refers
ta 199 except Chile 1994,




Table 10: Earnings as a % of Total Output®

_ Pulp&Paper Manufacturing
Chile {'21} 5.6% 7.3%
India ('90) 6.8% 6.9%
Sweden ('92) . 12.8% 15.4%
JUSA ("91) 14.9% 160.5%

= Factor values. Chile in Producer Prices. UNIDC (19957

Given the heterogeneous nature of production within the sector it is necessary to disaggregate
thiz forthar, Tlnfortinately it i not oossihle 1o doosnoin a consistent wav across conntries,
Howewver, in he case of the United States productivily {in value-of-shipments, valug added
and Dy weight) by sub-sector is listed in Table 11. It is surprising to find that paperboard
miils have lower physical output per worker than more processed stages which include
manifacturing of paperboard boxes.

However, this could be due to differences in product/industry classificauons for-the data
sources. Value-added per employee, which is the most useful guide to productivity, varies
widely, with:the milling stages being- very -high:: This is probably duve to- their capilal- -
intensity. Similarly, sanitary paper is also high, which may be due.to the fact that itis a -
higher value product.

The difference between relative productivity. in-value terms and mass terms for the different
sub-sectors in Table |1 illustrates the dangers involved in measuring productivity in physical
terms at aggregated levels, such as isin the ILO study. Changes in apgregate output per unit. -
of labour input may more accurately retlect the composition of output in terms of products
than labour productivity itself.




Table 11: Sub-Sectoral Labour Input Coefficients for the United States tn 1992
' VOS ($) / Empt | VA (§) / Empl | Prod/Empl (1ns)
Pulp Mills 343748 160672 3649
Paper Mills 251044 113688 543
Paperboard Mills 313398 159132 | 82
Paperboard Boxes - 141119 21789
Corr'd & S Fibre Boxes 177170 60323
Sanitary Feod Containers 161740 68298
Fibre Cans, Drums etc 155008 63153
Coated & L.am'd Paper 225277 100173 193
Die-Cut Paper & Board 128916 54192
Sanitary Paper Products 385745 | . 202972
Envelopes & Swationery | Y24354 ST
Other Converted Prod's . 145083 63585 ;
Source: USDOC ESA (1995). Production from PPI {1995} % Paper Mill Production is Residua] nmni )
(| Pulp & Board Production.

Trends and Determinanis of Labour Productiviey

Increased output per unit of labour input can be broken down into two issues: the scale of
other Tactor inputs and the efficiency of 1abour. The former wowld arise from an increase in
the amount of other factor inputs {principally capual) that each unit of labour has available
to work with. The latter arises from changes in the qualitative characteristics of other factor
inputs or of labour itself, Thus, increases in labour productivity arc derived principally from
investment in larger capital stock {technological scale), in more efficient capital equipment
{technological progress) and from investment in the labour Torce (human capital
improvements). Tt is not always possible to determine which of these factors is primarity
responsible for changes in labour productivity.

Using American data soime lipht can be cast on the issue of trends in relativé productivity for
the forestry sector. Between 1977 and 1992 cmployment in \he lopging sector (S1C 24110
increased by less than 0.5%, while the real value of shipments increased by 39.8% (USDOC
ESA 1995 and USDOC BEA 1994), Real value added increased by 33.1% over the same
period, In the case of Sweden the number of labour-hours worked in forestry and logging
decreased by 3.1% per-annum between the years 1981 and 1992, while real domestic product
mereased by 1.1% per anoum, (OBCD 1995).



Productivity in the pulp and paper sector has also been increasing considerably over the
course of tecent years, particularly in the manufacturing stages of production. In their survey
the ILO (1992 found that productivity increases have becn highest in France over the period
1980-1989, wherc paperand board mills experienced annual productivity increases of 6% and
pulp milis 7%, Other developed countrics also had high rates, with Finland reaching 10%
in recent years., More generally, according UNIDO (1993) indices of preduction (in real
value terms) and employment {in labour imput terms) for OECD, LDC and former
COMECON countrics for the period 1979-1990, productivity in the ISIC 341 sector has
increased by between 3.4% and 4.9% per year, with the LICs hawng the largest increase
in productivity. {(Sec Table 12).

Table 12: Change (%) in Productivity in the Pulp and Paper Sector - 1979-90

1L.DCs

s

C'omecon

Total

69.2

46.6

44.4

Annual

4.9

3.5

Soiree: UNIDO (1993).

Few studies have been conducted on the determinants of labour productivily increases in the .-
sector, and-most of those have:concentrated on the issue of technological progress. Tn his

study of the American pulp and paper sector, Stier (1985) found that technological chiange-: -

was labour-saving. and capital-using.- i.e. new:.investment lended to employ relatively: less:
fabour and-more. capital per unit of output than older investment; -even when the effects of
factor substitition. arising from-changes in relative facior costs: had been subtracted. The.
estimated annual bias was -0.009, indicating that ceferis paribus there was an annual increase-
in labour productivity of just under 19 per year {i.€. a fall in labour inputs per unit of cutput
of slightly less than 1%) due to technological progress.

In a more recent study of the Canadian wood and pulp and paper industrics, Mohnen er &
(1993) examined the determinants of changes in total factor productivity in closer detail.

They found positive contributions from research and development, which might be considered

. a proxy for technological progress. However, the effect was slight, being much less than the

- effect of seale of production. Moreover, since the dependent variable s fofaf factor
productivity and not just Jabour productivity, the effect of technological progress on fabour
efficiency would be correspondingly smaller,

in & more gencral study, the [1.O (1992) found that there was no disceraible pattern in
changes in productivity across sub-sectors, with different countries exhibiting different relative
changes in productivity growth for the principal sub-sectors (i.e. pulp and paper mills,
converting, paperboard manufacturing, ete....). For instance in France, productivity growth
in pulp manufacturing was greater than for paper and board n the 19805, while the Teverse
was true in the case of Japan. :




The potential importance of changes in the technological characteristics of the capital stock
can be illustrated in & concrete manner through a discussion of the parameters employed in
the NAPAP modcl (Ince 1993). Variance in the amount of labour (hours) required per unit
of output (tonnes) illustrates the potential importarce of different sypes of capital cquipment
employed in North America. In the case of newsprint, labour inputs range from .30 hours
per ton of output to 0.49 hours, depending on capital employed and material inputs uscd. Tn
the case of coaled free sheet paper, the range is 0.19 hours to 0.28 hours. Market pulp
production ranges the most widely, from (1,06 hours to 0.40 hours. Thus, even with presently
existing technology the potential increase in labour productivity is large if there is increased
penetration of the more efficient capital equipment 1n the market.

| e . cs
Table 13: Labour Productivity in North America {hrs per ton of finished product)

Recycled Virgin
Newsprint 0.16-0.18 1.55-0.59
Uncoated Free Sheet .43 | .32
Unbleached Krafl Paper | 0.45 0.52

Source: lnev {1953}, * Virgin fibre techanlopy is thal which is used most commonoly in e industry.

g

In environmenial terms it is interesting to note that there is significant variation in théilahour
productivity for the manufacture of pulp and paper products when recycled inputs die used
relative to virgin fibre inputs. (Sec Table 13). Tn some cascs productivity is mucl#higher.
(i.e. newsprint) when production processes are such as to enable he use of recyclcdinpuls -
and in other cases the converse is true (i.e. uncoated free sheet). It should, however, be -
emphasized that these figures relate only 40 the actual manufacturing process involved and nol
the entire life cycle. For instance, the relative labour-intensily of wastepaper collection, efc. ..
must be compared with virgin fibre harvesting 1o obtain a picture of the relative labour
productivity of the whole production process. '

IV. International Employment Trends in the Pulp and Paper Sector

The pulp and paper seclor - along with many other manufacturing sectors - is sub-dividing
into firms and regions which specialize in the production of high value-added and
differentiated products which are manufactured using specialized capital equipment, and firms
and regions which specialize in lower value-added commodity-grade products which are
manufactured using standardized capital equipment. (See HED Sub-Study 17.) This has
significant repercussions for the level, characteristics and distribution of employment in the
sector, some of which can be llustrated with reference to the notion of the “product cyele, "
as developed by Vernon {1966). :

In the early stages of the industry's life research and development and agglomeration
gcononies are such that the geographical concentration of production is likely. In the sceond

1]



stage, increased economics of scale 10 production are realized as the market for its product
expands. In the third stage the product has been standardized and thus less skifled labour
hecomes a relatively more important factor of” pmductmn and intra-firm wieraction becomes
less important. In the final stage there is declining demand andt increased prme competition
as thc industry declines.

To a great exfent, the pulp and paper sector has characteristics of all stages due to the
increasingly helerogeneous nature of its outputs. On the one hand markeis for commodily-
grade production are clearly in the third or fourth stage of the cycle, while on the other hand
the markels for many of the more specialized products are more accurately characterized in
terms of the first or second stages. Thus, some studies (i.e. ILO 1992) have predicied that
the OECD economies will tend to specialize in the latter markets, while non-OECD will
specialize in the former. Some regions {i.e. Scandinavia and North America) may be in a
position 1o exploit both markets if they are able to remain competitive in commedity-grade
product tiarkets. However, this may become increasingly difficult. There are two principal
reasons why this is the case,

s Compelilivenegss in commodity-grade production in these regions will depend
upon the introduction of labour-saving technological inprovements which
mitigate the relatively higher labour costs than elsewhere, However, given that

demand for such products is likely to be stagnant relative to higher value-added - |

markets, the incentives for such technological. innovation are not likely to be
great.

. Commodity-grade production is relatively "mature,” with most of the potential -
gains in productivity -afready having -been: realized: - As such,-even if there:.
were significanteconomic incentives for increased productivity gains, realizing-.
such gaing may be much moré dilficult:than i newer sub-seclors,

In order fo see how these trends are rellecred in national employment levels, Lhe sources of
changes of employment in the sector in the four countries chosen were examined for the
period 1985-1993. Changes in employment are aributed to three factors:

. - Demand effects, which arise from changes in the s1z¢ of the domestic market.

. Trade effects, which arise from changes m the country's sectoral trade
balance.

e~ Technology effects, which arise from increases in labour productivity in the

sector. -

The results are presenied in ‘Tables 14-17. All four countries have experienced increases in
employment due (o ingreases in the size of the domestic market, although the relative
importance of this factor varies greatly with the Umited States and India, the two large
markets, having much larger increases than Chile and Sweden.  Sweden, the United States
and Chile have all had increases in employment attributable to improved sectoral trade
balances, while India has lost employment due to a net deterioration in the (rade balance. .
Ard finally, all four countries expenenced mereases in labour productivity. However, only
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some of this would be attributable to lechnological progress within commodity classes, while

the rest would be attributable to changing sectoral composition of output.

Table 14; Employment Change {1000s) in the P&F Sector i the USA
Dremand | Trade Productivity Total

[985-86 35.82 2.59 42.41 -4.00
1986-87 32.21 -1.93 -23.26 7.00
1957-88 18.43 3.16 -8.59 15.00
1988-89 177 N : 4.70 7.00
1989-90 12.06 1.77 12,83 1.00
199491 . (.88 11.07 -20.95 -8.00
1991-92 5.25 .11 -10.37 2,00
1992-93 19.10 -10.05 -7.05 2.00

|| Total 121.98 19.78 120,76 21.00

I Average 15.25 2.47 -15.10 2.63
Sources; FAO 1995, PP1 1996 and 1LO 1995
Table 15: Employment Change {1000s} in the P&P Sector in Sweden ﬁﬂ

Pemand Trade Productivity Total =

1985-86 2.40 -1.25 -2.51 -0.36
1986-87 0.41 2.15 -2.71 0,15 -
1987-88 D._Sﬁ (174 -1.99 -0.37
1988-39 (.95 (.33 (.49 1.11
1989-90 -0.62 0.19 -0.95 -1.76

[ 1990-91 0.19 0.23 .45 2.87
1991-92 -).64 .33 -2.42 -2.72
1992-93 0.55 {3.90 4,97 -3.52
Toral 375 3.11 -{7.50 -10.604
Averape 0.47 0.39 2,19 -1.33
Sources: FAQ 1995, PP1 1996 and 1.0 1995 l
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Table 16: Employment Ciiange (10005} in the PA&P Sector in Chile

Demand Trade | Productivity Tolal Change
1985-36 NA NA 'NA NA
1986-87 - NA NA NA NA
1987-88 NA NA NA NA
1938-89 NA NA NA _NA |
1989-90 NA NA NA NA
1990-91 1.82 0.03 -0.97 0.87
1991-92 0.07 3.10 2.67 0.50
1652-93 61 1.57 -1.28 (.52
Todal |28 4.50 4.93 0.5 |
Average 0.43 1.30 -1.64 .28
Sources: FAO 1995, INFOR 1995, PPI 1996 and ILO 1995 |
Table 17: Employment Chﬂngc (1000s)in the P&P Sector in India —_
| Demand Trade - f—‘mductivit}r Total Change |
1985-86 61.13 -10.07 -47.06 4.00
1986-87 605 | 253 -13.52 0.00
1987-88 11.54 4.86 -8.40 8.00
1988-89 1{.5] 0.59 4.92 6.00
1989-90 27.27 - -9.83 -7.44 10.00
1990-91 43.69 23,74 -5.95 14.00
1991.92 CONA NA NA NA
1992.93 - NA | NA NA NA
“f Total 43,69 -23.74 «2.95 14.@_ _
Average 128 -3.96 -0.99 2,33
Sources: FAQ 1995, India-CSO 19942, PP 1996 and 1LO 1995 R
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However, it should be emphasized that the mcthedelogy employed means that the results are
at best illustrative.” It is not possible to conclude the demand, trade and productivity cansed
employment losses or increases of the magnitudes listed. The results merely cast some light
on the rclative importance of different inffuences on sectoral employment levels in different
countries. Moreover, the effects of the three determinants are interdependent. For instance,
an increase in productivity wiil tend to result in an improved trade balance, and thus, perhaps
increased apgregaie employment, even if labour mmputs per unit of culput fall.

V., Conelusion

The paper cycle has undergone significant transformation in recent years. Most countries
have experienced a drop in employment levels, although some LDCs and a smaller number
of QECD countries have experienced increased sectoral employment. Those workers who
have managed to hold onto their jobs tend to be relalively well compensated in most
countries, particularly in the milling and conversion stages of production. Productivity in the
sector tends to be high and the rale of increase has been last, although this varies significantly
by region. And finally, it is clear that changes within the sector in individual countries must
be understood in an international context since countries seem to be specializing in different
commadity classes, and are thus faced by different influences on cmployment levels.

T See appentlix for a hricl discussion af the methodologey,
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Appendix: Methadolegy for Pecomposition of Determinants of C]laﬁges in Employment®

The change in employment from period (, to period 1, is defined as:

3)5L=£§-£_E_P*L

P, P, F

)
f

Where L is employment; C is consumption, T is the trade balance {imports minus exports),
and P is productivtity (output over employment). The first ternt captures demand effects,
the second trade effects and the third productivity effects. However, as pointed oul in the
text such a decomposition should be seen as a general approximation of the influence of
~ difference factors and should not be interpreted as actual estimates the rclative importance of
different causes of changes in employment levels,

* See Clark (1985).
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