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of concentration during all the day,
and lack of worker's influence on own
working situation. Pain have showed to
be caused by the combination of high
speed and repetition of simple manual
functions during all the working day.

The investigations have pointed out a
need for improving working conditions
in the Danish meat industry. Different
strategies have been discussed during
the 1980'es. The meat factories often
say that mechanization and automation
of manual functions improve working
conditions by removing heavy or
simple manual functions repeated
during the whole working day.
Contrary to this Kristensen, T. S., and
Christensen, F. L. conclude that good
working conditions in the meat
industry requires changing of the wage
system and of the work organization

in order to make the work less
monotonous, less speedy, and less
controlled by machines.

Because of this disagreement the
influence of mechanization and
automation on the working conditions
was subject to investigations in a
research project carried out during
1985-88 by Carsten Elert and Michael
Segaard Jgrgensen for the Danish Food
Workers Trade Union. The project was
funded by the Ministry of Industry
and the trade union.

MATERIALS AND METHODS
The aim of the research project was

1) to form a survey of the probable
technological, economical and
structural trends in future in the
Danish meat industry

2) to assess the possible consequences
for the working conditions and the
product quality of these probable
trends

3) to suggest strategies for the
improvement of the working
conditions.

The project concentrated on the pig
meat industri. The three aims of the
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project correspond to the three parts
of the project.

The survey of probable future trends
were formed by interviewing machine
producers, employers, and employees in
Denmark and several foreign countries.
The information obtained from the
interviews was combined with an
analysis of the probable trends in the
total work force, the working time,
and the number of pigs slaughtered in
Denmark, and an analysis of the
competition at the export markets. We
investigated not only machines and
production methods being developped
but also machines and productions that
had already been introduced into some
factories and that might be introduced
into the whole meat industry in
future.

The possible consequences for the
working conditions and the product
guality were qualitatively assessed by
job observations and interviews with
machine producers, employers, and
employees.

The strategies for improvement of the
working conditions were developped
from job observations and interviews
combined with study groups with
workers from the meat industry.

The results of the projects have
previously been published in different
publications (Elert, C., and Jgrgensen,
M. S., 1987, 1988A, 1988B). This paper
discusses three cases of mechanization
and automation: 1) deboning machines,
2) automated production of cominuted
meat products, 3) automation of
packaging. The paper contents:

- a description of the technological
changes,

- an assessment of the possible
consequences for the working
conditions,

- suggestions for improvements on the
working conditions.

In the light of these analyses a model
for the assessment of working
conditions is presented.

In order to assess changes in the
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The deboning machines have removed
one of the heavy manual functions -
the loosening of the collarbone. But
on the other hand the machines have
created new simple, manual functions -
the feeding and controlling functions.
At the factories visited by us as part
of our research project these functions
were performed by the same workers
all the day. This means that the
deboning process has been divided
further, resulting in new straining and
not varied jobs with no need for
qualifications.

If the use of deboning machines should
help to improve the working conditions
it should imply agreements on job
rotations in the deboning departments.
As part of this rotation all workers
should work a few hours a week at
the deboning machines. The remaining
working hours should be used for
manual deboning and working at other
machines in the department.

If necessary all workers should be
offered education to enable them to
the work with deboning at cutting
tables as well as operating the
deboning machines, deskinning
machines etc.

Case 2: Automated Production of
Comminuted Meat Products

The production of comminuted meat
products in Denmark today is mostly
mechanized and manual batch
production. Although the production
during the last about 15 years have
been centralized at one or two
factories within the different
companies, the production have not
been automated and made continuous.
The background for the batch
organized production is that each
factory produces a lot of different
products in quite small amounts.

The workers producing the
forcemeat/emulsion at the mincers are
working under a heavier stress than
the craftmen keeping the machines in
good repair, but under a minor stress
than the workers at the slaughter
lines and in the deboning departments.
To some extent the workers at the




mincers have influence on the planning
of their daily work and on the speed
in working. On the other hand these
workers have but little contact with
other workeres because the noise of
the mincers. Sometimes the mincers
are placed in separate rooms.

The workers making manual stuffing of
sausages are doing a work which is
more straining physically og psychicly
than the workers at the mincers. The
work is very monotonous and the
speed in working very high. The work
is straining also because the workers
have to twist and turn their bodies
hundreds of times a day. Furthermore
they have to push and pull heavy
racks with sausages to the smoking
and cooking ovens.

August 1988 the biggest Danish
slaughtering company opened a factory
with a highly automated production of
comminuted meat products. This might
make a trend within the Danish meat
industry because the centralization
within the meat industry probably will
continue and make automation
profitable for the companies.

The production is highly planned and
controlled by EDP. A CIM-system
(Computer Integrated Manufacturing)
coordinates the receiving of orders,
production planning, process controll
and the stock for manufactured goods.
The production plan for the whole day
is made by the computer by combining
an overview of the materials with an
overview of the orders for different
products. The daily production plan is
made by updating plans made 3 weeks
and 1 week previously. The computer
also calculates the economic optimal
mix of raw materials for each product
and decides at which of the production
lines the product is to be produced.

The production of the forcemeat/
emulsion is carried out continuously by
leaving out the preliminary mixing,
mincing, and curing of the meat,
which generally take place on the day
before the forcemeat/emulsion is made.
The central computer automatically
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gives an order for sorting oY (he
necessary meat fractions from
store of raw materials, when }tljng
registers that one of the 13 B or
lines are about to finish the fl aflﬂiV‘Ql
stuffing of a product. (On the o ot
at the factory the meat fractlons
stored in plast boxes with Codea
indicating the content). The mer
filled automatically into a mlncethel” \
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to and from the autoclaves °7
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microprocessors programme® " pe
smoking, cooking, and dry”
products.
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Dailgi are automatically closed and
Cony, 1Zed and then transported on
Map, €Yor belts to the store for

aCtured goods.

Th
allteogv Orking conditions at this highly
the Wateq factory is different from
Mgq aOI“klng conditions within the
Oy Nical and manual production of
the unlt_ed meat products. A lot of
Dulhp Ysical work - pushing and
Daek.g Cooking cages and racks,
Dutti:]lg Sausages in plastic packing,
Uigg g€ cans in cardboard boxes etc. -
Negy T°8rS. This kind of work in the
So thendUStry is hard and monotonous,
Shoyyy Rechanization and automation
lmDOPt € a progress. However, it is

WAt to remember that this kind
beeo IS not straining by it self, but
di\rjdefls Straining only when it is
f”“eti » leaving the same simple
the 5.°08 to the workers through all
andi?y. That is, the working
Ql‘gan.IOHS highly depend on the
It ‘Zation of the work.
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the ;hel_‘efore necessary to look at
Ql’ganiy In which the work is
faﬁtg %ed at the highly automated
fohditio In order to assess the working
h}l_le WOPES‘ The company has divided
tghl er's into three groups with
Qnube fferent wages, conditions of

> JOb content, and education.

The
Q)

0
Wol‘kl;igatOPS. Approximately 100
I%}Oup o 3 weeks of retraining. This
mahetizj Workers survey packing lines,
aaehihegg lines, supply the different
Q{ld May With different ingredients

)Q‘P Srials, stuff sausages, clean

L
&Pkeizess Operators. Approximately 30
DX:QUD sy, Veeks of retraining. This
Dlgduetjolive.y and control machines and
T}?Qeq inh lines from control boards
Qmey are the production department.
hel%lsio . Supposed to adjust the
o) ey o ANd machines so that the
A QOOp(?-Pe followed.
bQDDPQXi Hlating operators.

tbajnhrlnately 20 workers. 8 weeks of

& This group plan, survey,

it
free groups are:
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and control the different production
departments. They are placed in
control rooms away from the
production departments. They are the
connecting link between the
production departments and the
management, purchasing departments
etc.The coordinating operators are
employed as a kind of salaried
employees in order to make the
production less vulnerable to strikes.
These operators are expected to finish
the production, if the other workers
go on strike.

The fact that the workers are divided
into groups have major consequences
for the working conditions. Different
wages, conditions of tenure, job
content will cause difficulties in
agreeing on demands to the working
conditions.

It is known from several research
projects that surveillance work and
controlling work will put the workers
under stress ((Agervold, M. and
Johansson, G.) gives a survey of these
projects). Surveillance work in control
rooms as well as in the production
departments requires high
concentration. The worker is often
waiting passivly for some kind of
problem to turn up. And then suddenly
he has to react quickly to save raw
materiale or products. It is well known
that this combination of long periods

of passivity and short periods of

hectic activity is stressing.

In order to avoid problems related to
the surveillance and controlling work
it is necessary that the worker has
surveillance and controlling jobs only
part of the working time. The dividing
of the workers into three groups,
however, prevents this as well as it
prevents all workers from having an
interesting and varied job. Apparently
the coordinating operators have the
most interesting jobs working with
problem solving and obtaining an
overview of the whole production. On
the other hand they do surveillance
and controlling work during all day
and are isolated from the production
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and from the other workers due to
their location in separate control
room. In general the operators in
group a) do not have interesting and
varied jobs. Some of the jobs are just
as monotonous and straining as the
jobs in the mechanical and manual
production. A lot of the operating jobs
do not give the workers a possibility
of improving by involving them in
problem solving or giving them an
overview of the production. On the
other hand some of these operators -
probably contrary to the coordinating
operators - are moving around in the
production departments talking with
other workers, when they supply the
machines with different ingredients
and materials. If all the workers

should have an interesting, varied, and

not stressing job, it would be
necessary to cancel the dividing into
three groups, to give all the workers
the same retraining, and to give all
workers an opportunity to mix
surveillance work, controlling work,
manual work etc.

Another problem is that a lot of the
workers at the factory are working
separated from other workers. This
makes it difficult to discuss problems
and decisions. In addition to this it is
possible for them to talk with other
persons only during lunches or coffee
breaks. This is often a problem in
highly automated factories. In order to
prevent these problems it will be
necessary to arrange the work place,
so that the worker will never be
working alone and will always have
the possibility of discussing and
talking with other workers. In fact
many things can be done, e.g.:

- the noise should be reduced as much
as possible

- the control boards in a department
should be placed side by side

- the conveyor belts should be formed
as an "U" (in stead of being straight
lines where the workers have to work
alone between the lines).

These guidelines were used, when a
new dairy was built in Malmoé, Sweden,

704

K

5 years ago (Steen, J. and Ullmar®’ |
). B
d
commihes 5
oncé

When the new factory for
meat products was established
guidelines were not used. Only
the workers succeeded in gettm,ge'
control boards placed side by S~ ipe
A last problem to be mentioned. _1Se the |
working hours. In order to utill? |
new factory as much as possible g
workers work in two shifts. It me ,
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wives having different working

Case 3: Automation of packing ied
Packing of meat products is ¢ .,
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product and on the quantity 0 "
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vacuum or filling packages with
controlled atmosphere, putting 4
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Depending on the product the
different packing functions are
mechanical or automated.
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- the work is monotonous an
speed in working is high g
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conveyor belts.
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by D cardboard boxes by automats or

Mye Utomatic wrap-around packing
< hlnes
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Day,
Daeiiaut()mation of the work in the
the fng departments removes some of
to ¢ Unections, where the worker has
top eow the speed of a machine or
fungtiyor' belt and some of the
SQVQPSHS, where the worker lift

tonnes every day.

eltiZe?iIid boxes are automatically

Hoy
lgg e\;epa this automation does not
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ey vt JObs in the packing
"“inua Ments. The work changes from
:’hepe Work to surveillance work,
t}?me kine worker passivly wait for
oA d of problems to occur and
mQP e ito react quickly. If the same
aae ing 88 to survey several packing
Ddditions 1t will be a stressing job. In
fzfoba to this the workers will
hom oth, ave to work so far away
1116 able fr workers that they will only
Wneh timo talk to other people at
]-0137 to epe and coffee break. The only
th in theate interesting and varied
Daange the packing departments is to
okl o de dividing of work in
nghkel‘s €partments and give the
t tieg New functions, where they are
o the packing lines.
Cw
’ngu O’Pk‘srs should be organized in
ﬁnspohsiblhere in common they are
fud Totgy € for a number of functions
thionSe between the different
* A group might have the
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following functions:

1) Preparation of packing, packing,
price marking, taking part in sending
of products to customers;

2) transport of products to and from
the packing lines;

3) changes of tools etc. at the
machines, when another product is
going to be packed;

4) taking part in maintenance and
reparation of the machines;

5) Planning of the production within
the group. Taking part in the planning
for the whole packing department.
Cooperation with other departments;
6) planning of job rotation within the
group

7) calculations of productivity,

8) education and training in order to
learn new functions

9) introduction of new workers in the
group;

10) stock-taking, ordering of price
marks etc.

11) electing a representative of the
group to take part in long term
planning of investments, education,
training etc.:

12) holding group meetings.

CONCLUSIONS

The three cases have shown that
mechanization and automation do not
necessarily improve the working
conditions. New problems might even
be created. Mechanization and
automation are able to remove simple
manual functions, but it is not enough
to assess the functions that are
mechanized or automated. It is
necessary to assess the new jobs in
full. The cases have shown that the
following aspects have to be assessed:
Production equipment, work
organization, arrangement (lay out) of
the work place, wage system,
education, and working hours.

The three cases have shown that the
working conditions might be improved
by for instance

- changing the work organization so

the workers get new functions, where
they do not get tied to the machines
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or conveyor belts and by job rotation
- changing the arrangement (lay out)
of the productions, so the workers are
working closer to each other

- giving the workers similar wages,
job content, conditions of tenure,
education and retraining etc.

However, these changes have to be
made as part of the mechanization and
automation and should not be carried
through afterwards. When the machines
have been chosen and installed, the
possibilities for improving the working
conditions have been limited very
much.

The main problem to day is that
normally the working conditions are
not considered, while investments in
new technology or other changes in
the production are planned. The
working conditions should be planned
as an intergrated part of the planning
and designing process. It is important
that objectives for the future working
conditions are formulated from the
beginning of the planning of any
changes. Afterwards these objectives
should be used as one of the
guidelines for the choice of production
equipment, work organization,
arrangement (lay out) of the work
place, wage system, education, and
working hours.
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