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The Structure of Labour Process®

D. Narayana

Abstract

Our object is to give a rigorous and systematic conceptualisstion of
Labour-Process which could provide a defimite view point or approach tec tic
study'of evolution of sccial technology. Cur starting point for this pursoss
is the basic Marxdien view of Labour-Process, In moving towsrds this conc.b-
ualisation, the materisl structure as alsc the social clement is clerified.
Lasbour-Frocess is conceived as @ unity of three elements: contrel, cperativa-
mechanism, and motive-force, This unity provides us with ar approach towsri:

certain issues in the evolution of technolcgy.

* Thig is a substantial revision of an sarlier draft, "The Structure c¢
Labour-Frocess and Bvolution of Sccizl Technclogy: An Exploratory Esgay'.
Content of this paper was the material for a series of lectures at the Cuntre
a few months age. I gratefully acknowledge the benefits I received fror *. ¢
discussions during the lectures.

In preparing this as wrll as the earlier draft I have drawn heavily
upon the inmumerable discussions I had with Frofessor £. Bose, Indien
Statistical Institute, over z long period. I owe a special debt of
gratituvde tc him. :
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The Structure of L-hour-Frocase

D, Varayanas

1. Intréduction and Outline

Cur basic objective in this study is = concaptual development of
Labour-Process (LF henceforth) from where Marx had left it off, therevy
teking some steps in the direction of development of a whole subject of
study with its fcundatibn in lsbour process. This gubject corresporyis
roughly to "forces of production® in the Marxian séheme. More explicitly,
and more academically, we may call this the study of ''social producticn at

+the material level,

This progrerme is clearly implicit in the way MarxlintroduCed the
cencept of LF in Capital Vol.I. But the focus of Marx's anslysis wase
centred arocund social eveolution, and for this purpose Marx useﬁ the wmach
more comprehensive notion of "modes of préduction". ThcughVSuch an
analysis hss enriched the concept of LF it has not contributed much to the
develoyrment of the cencept itself, More or less similar criticisms can be
mede against Marxists all of whom have confined themselves to the ncotion
of modes of producticn. Thus the concept of LI as intrcduced by Marx has
remained irn an “embrycnic form™ and it proviaes only a rudimentary basis
for the wrosramme envisared above. Hence it is necessary to altempt a further

fevelopment of the concept itself,

Vow any developrent of the concept is to go behind the concept, i.e

to view the concept in its proper context, in its proper background cr %o
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place the concept in its complete 'wholes' to which it belongs. Any such
placemént uwltimately has to derive its impetus from a defirite view peint
which cpens up the concept from within thereby revealing the internsl
structure of the conéept_soialsq establish defimite relations with its
.outside.‘ This essentially means bringing out definite distinctions between
compenents or aspects of the concept thereby Opéning the road for moving
inside the boundaries of the subject erected upon the concept. With this
definite problems in the subject of study may be viewed From the 'conceptus .l
frame' provided by the legical structures of the concept, &s belonging to

the internal or externsl relations of the concept. This, in a sense, seis

the methodolegy of our approach.

It is necessary at this point to qualify the above arguments with o
statement to the effect that the concrete nature of cur subject adds a
dimensicn of historicity to all our concepts. With this, all our concepts

hecome hisztorical concepts and all the relations talked about earlier come

to reprcsent historieal development. In particular, the problems within

the boundaries of ocur subject reduce to the viewing of particular

structures within the conceptual frame of lahcur process, itself g historical
and evoiutionary aotiocn. By this process, in the end; the whele of the
subject reduces to the study of evolution of labour process. This is the
prograg..c we set before ourselves, What we attempt here is merely a firet
step of the programme. (ur objective here is a co?cepﬁual development of

T #ror where Marx had left it off.

- Before 7oing 'behind! the concept, we attempt a brief exposition of
the structure of LP ae found in Marx. This forms the'subject matter of Section

Having touched upen the structure of LP in Marx we go on to attempt cre



an initial reformulatior of LP in Section 3. This is gagsentially an atte pt
at 'placing' LP in its lérger 'yhole' thereby clarifying the 'external!
relations of LP, Secticn 4 attempts te clarify- - the socisl dimenstions
of LP and Section 5 is a discufsion of the internal structure of LP, This,

i a mutshell, is what we propose to take up in this paper.

2. Structure of LP in Marx

It is well-known thet Marx's starting point, in Capital, is commodit -,
fe Ysgins by pointing out the twe aspects, viz. evchonge-value and use-viliue
cf commodities, According to Marx, commodity, f{irst of all is an cbject
cutsiae ve, a thing that satisfies human wants or a use-value. This is th:
more basic aspect of the commodity. But in the society under consideration,
he says, it 1s also an exchange value. The first is = gualitative aspect
apd the sccond a juantitative. The second, in as much es, it is & cuantit-
ztive Telation between cemmoaities ﬁoints to the fact that they have somethine
in commor, The common property of commedities according to Marx, is that

they ere products of labour. As conceived above the labour is something

sbstract, Tt is labour that is the 'substance' common to all commodities
snd conseguently the qommodities are valued by the quantity of this value
creating sibatance, Heving intrbduced labour 2s an abstract entity Marx
ipmedietoly gees or to the two fold nature of labour itself. So far =s
wabour finde an expression ir velue 1t does not possess the same character
istice *“hal beirmg to it sz o creator of use-values, Different use-values

ar. guoiitetively different and the forms of lsbour thet proiduce them are

sise Alffersct. What Marx is referring bo here is concrete lsbour, It is

concrate lshour tnat is behind the different use—values.,  This eoncrete



Lobour, then, is viewed s= & process of man working on the material
rubstratum furnished by Nature, Thus matter and labour are the two

zlements behind use-values. At this point Marx brings into focus division
of’ labour as a necessary condition for the production of commodities., Witk
this, "To all the different varieties of gse—vélues in use there correspond
=5 man& differe?t kinds of useful laﬁour, classified according to the order.
Fenus, species and variety to which they belong in the social division cf
la,bcmr'.’lj ‘It is clear that this discussion of division of labour and man-

nature separation, etc, is with reference to concrete lzbour.

Having brought cut the distinction between sbgiract arn? contrite
labour, Marx comes back to abstract labour as value creating substerce,
productive activity beccmes the expenditure of human labour in general and
commodities beceome repositories of wvalue., With these initizl clerifications
Larx goes'on to trace the developmen®t of "the expression of value implied ir
the value relstion of commodities, IZrom its simplest, almost impereeptible
cutline, to the dazzling money-form". For cur purpose it is not necessary
te go into thé details of this development. But what needs to be noted iu
that commodities are exchange-values and 'money is = crystal formed of
necessity in the course of the exchanges whereby different products of lah~ -
are practically eguated tc one another.....', With the tracing of the
crystallisation of money Marx moves on to capital, which he collc mensy in «
process, in which it changes its magnitude expanding a1l slong. Thus
capitel i1s money in process, ie. money entering circulstion snd corming cu

it all aleng preserving and multiplying itself.

The irportant question posed immediately after introducing capital is

that starting with M and carrying ocut two exchsnges, viz. M-C and C-M, how



does one come out with an expanded gquantity, for ewchanges are zlways against
equals, It is here that the circle is completed by bringing in lahour as &
commodity - a peculiar commodity - 'whose use-value possesses the peculi~-
property of being a source of value', But for labour to become & commodity
there are twc historicel preconditions. Firstly, lsbourer has to be free!,

ie. the labourer has to be free from any control over his‘life. Secondliy,

the labourer should be relieved of any basis for selling commodities, e,
labourer should be totally d18possesse&.of any right over means of productior -
raw materials and instruments of production - and consequently the nproduct,

Once these two conditions are satisfied lsbour beccmes a commodity.

It is clear that in ths discussion .so far Mary has introduced notions
of labcur-precess, life process, means of producticn and surplus valuc,
Labour process was introduced in the wvexry beginniﬁg as the substance Twehird
commodities, In the context of labour power becoming a commodity - which
also matks the introduction of the notion of surplus velue - Marx makes the
1life process - labour process separation explicit and brings in means of
production - raw materials and.instrumenté - as msterisls behinc the proiict,
These are the essential noticns needed for Marx's analysis of the extrzeticn
"of surplus value by capital. In the short discussion of labour process
proper the only attempt that seems to have been made is to reclaim thuse

same notions. Let us move on to this part of the discussion in Marz.

The discussion, in Marx, begins with the capitalist buying labour-
power, ie. the capacity to work, in order to use it; and labour power in use
ig lebour. The capitalist sets the lsbourer to produce a particular use-

value, a specified article. Labour power producing 2 particular use-valus
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is concrete labour and Marx goes on to touch upon the general character of
that labour in abstraction cof the social conditions, ie. the capitalist-
tapour relations., The initial statement here places before us the totslity

of man-nature interaction:

Primarily, labour is a process going on betwsen man and

nature, a process in which pan through his own activity

initistes, regulates and controls the materisl reactions

between himse=1f and naturs ..........By thus acting on the

external world and changing it, he at the same time changes

his own nature. (p 169, Everyman)

Tt is, clear that as conceived above labour process iz the totality
of man~nature interaction. After intrcducing the concept thus, Marx goes
on to elaberate man's activity in this process.. Accor&ing to Marx man's
clumbering powers are developed in this process and get stamped‘as
distinetly human.. The principles that mark labour process as exclusively

human activilty are basically two:

i) the product in the imagination of the labourer before

the process begins

According to Marx what distinguishes labour process from instinctive

activity is that in the former a certain structure is raised in imagination

hefore the cowmencemerent of the activity:

....... what distinguishes the worst architect from the best
of bees is this, that the architect raises his structure in

imagination before he erects it in reality." Thus jin labour process
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imagination precedes the act,

ii) the process directed towards the realisation of the
product in the material.
The process, ie., labour, has a very definite 'end':
"He not only effects & change of form in the material on

which he works, but he alsc realises a purpose of his own ..."

This purpose is the product 'that slready existed in the imagination
of Lhe labourer' at the commencement of the process, This purpose brings
in its trail another principle which in a sense, guides the process to

its desired end, viz. close attention:

"Desides the exerticn of the bodily organs, the process demands
that, during the whole operation, the workman's will be steadily

in consgnance with his purpose. This means close attention®.

In sum, what stamps man's activity in labour process as exclusively
human are the principles of raising the product in imagineticn, purposive-

ness and close attention,

Aftor introduecing labour process in its totality and touching upon
the principles which stemp man's activity in it as axcluéively human tar
goes on to elaborate the definite 'material environment' of men's mctivitT
in the process, Starting with man's activity and looking at its outs.de

firstrand foremost what one finds is the subjiect matter of his work, ie.

the materisl that he works on. Presumably, it is in this that the
labourer realises his-purpOSe at the end of the process. Vext come thw
instruments, which are cbjects of mature, interposed betwcer wan's oodily

limbs and the subject matter cf his work, entering the process s organs



o human activity. With this the totality cf labour process consists of
van's activity, its subject matter and instrumente of labour which are

cnlled the elementary Tactors of labour pronsss.

What are touched upon in-the above are elementary factors, Further on,

Merx brings in lebour process to make further distinctions, Starting with
nature as the universal subject matter of labour, Marx goes on to raw
materials which are products of lebour entering another lsbour process as
subject matter., OSuch a distinction provides dMarx with a basis for distin-
guishing 'extractive' producticns such as mining, hinting and fishing .,.
etc from other productions, A similar distinction is also attempled in thre
case of instruments of Labour. Here, again, starting with nature as the

universal organ of labour Marx goes on to instruments proper waich are

'made! or 'fabricated' by labour:

The use and fabrication of instruments of labour, although
existing in the germ .among certsin species of animals, is
specifically characteristic of the human labour process,

and Franklin therefore defines min as 2 tool-msiing animal,

With thess distinctions in regard to msans of productica cne can view
labour process as the totality.of man's activity, raw materisls and inshounae
proper lying behind the product. It needs to be nobed that man's activil:
is conceived on the 1life plane whereas ravw materials and instruments on tho

material plane external to it.

Having mode these distinctions Marx goes back teo the product end views
the process from the product end, Viewed thms the process disappears in tie

product, So what happens in the process, according to Marx, is thal man's
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setivity, with the help of the instrument cf labour, brings sbout an

slteration in the subiject matter of labour:

In the labeur process, therefore, man's activity, with the
help of the instruments of labour, effects an alteration,
designed irvom the commencement, in the material.worked upon.

The process disappears in the product ...

What is 'impliicit' in the above formulstion is that the subjecct metter
cltervd by man'e activity is the product itself. It is true that man's
1etivity effects an alteration in what he works on but can it be argued
that the product is identified in that cbject. There seems te be no
prop:r answer to this question in Marx. One way of doing it is by startinz
frem the product end and attempting to reach the subject watter., Some such

notion cean be identified in the principal substance of the product which

Marx tglks abcut., The notion of chanpge is used in moving from the subject
matbter to the preduct, but the same ceoncern is not te be found in moving
from product to the principel substance. Consequently, principal substance
is left 'hanging' with raw material on-one end and product on.the other.
This seems tc be an important gsp in the embryonic structure of labour

pProcess.,

It is clear that the discussion of labour process in Marx not only
reclaimed notions introduced in the discussion of commodities; but also
threw up a few more such as 'change' and principal éubstenﬁe. These
notions might have been adequete for viewing the valorization cof cavital
which was his central concern, but these are not adeguate for o major

tosk implicit in Marx:
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e little our written histories upto this time notice the
development of material production, which is the basis of all
social life and therefore of =11 real histery, yst pre-historic
times (elone) have been classifisd in accordance with the results,
not of so-called historical but of material investigetions.
Since cur own central concern is the study of 'social production at the
material level" we need to attempt a conceptual develcopment of labour

precess from where Marx had left it off.

3. Initial Reformilation of 1P

3.1 Man-Nature Interaction

This section attempts an initial reformulation of LF as inmtroduced
Ty Marx. i% already menticnefl LF as introduced by Marx enCOmbasses the
totality of MNI. We begin ﬁith an glaboration of.the MNL and then make
distinctions and scparations prior to the development of the internal

structure of LF itself,

Initial Reformulation: We begin with a view of the fundamental Marxian

Formuletion of LF:

Primarily, labour is a process going on between man and noture,

a process in which man through his own activity initiates,

repulates and controls the material reactions bebween himself

and nature ...... . By thus agcting on the siternal world and
changing it, he at the ssme time changes his cwn nature,

(p.169 Bveryman)
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Already here we see s separation being made betwean man's activity
»nd the material enviromment of that activity, What we attempt in our

cwn restatement of the above totality is o clear separation of the

aé£ivity'§nd its environment. We begin with the fundamental life-
dtiure relation.

Life is fundamentally nature. As a natural being it is equipped
with natural powers and is also bound by natural powers. Granting ihis,
we Speak of nature &5 man's physical enviromment, the 'sum' total of
'objects' outside man locking at it from the stand point of man, His life
ie sustained in this enviromment cnly on the basis of defirite man-nature
interactions seburing the appropriate material‘conditions.of life. Ve

ceonceive man's labour process at _the broadest as what he dees in, and for,

securing these material conditions. It is thus equivalent to his part in

the man-nature interaction lying at the QFSis of sustenance of 1life.

It is clear that the reformulation begins with a clear ssparation
cf man's 1ife plane from its 'envircrment' so that-we can view the ocutside
cf man's 1life as nature, the sum of 'objects!'. The initial man-nature

separation facilitates further distinctions., The first ard foremost beinc

Ireformulation of LP itself as man's activity in the men-nature inter-cticn
which secures man's naterial conditions of life. With this core can *:ik aboot
the processeS‘in nature outside LP within the +gtality'of Vil =5 pature
processes. Note here that starting with a man-nature separstion or life-
nature separation lezbour procecs has been viewed azs thet psrt of life proces:
severed by the mrn nature interaction which secures manr's subsistenance. Thus

the twe externels of LP are clearly deliensted: Life as a larger whcle of
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which labour is a part and nature as the domain of his activity. With
this we can conceive production jtself et the matcrial level, ie. at the
level of man's enviromment or 'objects' outside man, ac Zietinct from thret -
of his life process to which LP belongs. With such a reformulation prod-

uction turns out to be s process in nature securing materizl conditions cf

life based on man's activity. Such a notion of production has LP and

material conditicms of life as its ‘external' determinants. In sum
with an initial life-nature separation we gst three distinct elevents in ¢
totality of MNI, viz. man's activity or LP, material conditicns of 1ife,

and the process in nature or production. .let us elaborate each of these,

3.2 LP as man‘s activity

In our initial reformulation above LP has been conceived as man's
activity in the man-nature interaction. WNow, to go into man's activity
3 :
in the interacticn w= have to begin with the broed spectrum of tuman

acticns in general,

By man's activity one mezns the movement of his bodily limbs. At

one end of this broad spectrum of human actions we heve actions devoid

of any objects, These may properly be called "pure acticns", which fall
ocutside the purview of LF as these fall outside the actions in man-nature
interaction. Humen actions in MNI are always connected to objects, whether
as 'tools' or =8 'materials'. Let us begin the discussion of such acticns

with 2 few sxammples:

(1) Consider man carrying water in a btucket or some other cbject. The
obhject is connected te the hodily limbs and the body as such moves from ore

nlace to another, So also is the object convected. This is motion in the
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zehseaéf&l@Caiidnal;dhange of “the object; but note That there is no
" relative motion within the pair cdotisisting of the cbject and the connected
limb. = AT1 thet we cobserve is the motion of the tuman body or the bedily

Timbs and the lotaticnal change of the obiect connected to the limbs,

(ii) Consider the act of writing., Suppose that the paper iz kept or
ﬁhentable and is held by the left hend. The pen is held by the finger-tho-i
combination of the right hand. Cbserve that a definite-relati§e'mctic tekos
place within the pen-paper palr in the act of writing, Faper is the obi ¢
conﬁected to the 'exténded limb' where pen is the extended limb or tocl,

The definité ;elati;e motien iﬁ the pon—péper pair, thus 1s & determivste

motion within the limb or extendsd-limb - object pair.

(iii} Consider actions like throwing, szy throwing = stone. The stonz
is connected tc the hand; In throwing, till the stone‘is relessed the 231-b
is hclding the stoﬂe‘and the motion of the shtone is concurrentrwith the pee-
menf cf thé limb. In releasing the stone.thc‘grip ie opened, which moang the
finger-thumb cembination moﬁes in relation to the stone. It is clear th. -
acticns like throwing are combinations of actions falling under type '3 oo
type (ii). Tor the present we concern curselves with the pure types

(1) and (ii).

Among the sctions where oh:jects are comnected to limbs, we observe
that in the first typs there is no relative ﬁoticn within the cobiect-Iirmp
palir, We csll the first type of scticns locomobicon owire Lt the locsficr -
change of the object and the second type of =cticns o éxntions, the Sistire-
gishing feature oi which is the relative determinate moticn within the

object-limb pair. It may be noted that the second does ncot rule ocut the
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p088ibility of the simultencous locatiocnal change of the pair itsels. Witk
thig, the only sctions which fall within the purview of LF are locomotions

nnd cperations.

So far in the discussion of LF purely cbservational distinctions have
tisen made with regard to the actions. Now we attempt to carry these
istincticns to a more besic level. For this purpose we begin with the
“undamental forcs-moticn relation in mechanics. This places locomotion
Lihhin the are: of intzraction of forces. In this, certain objects are

iiher woved o0 certain forces or are prevented from moving. This falls
~ithin the eres of interaction of forces simply because what is called fer
rere is the rorce asprct of the object. The role of mman beings in
lorometion is pe 8 Torce - supplier. The human action =long with the neture

rrocesses isterniine the motion of the ebject.

In the case of the oper=tion not oniy that these ohjects =re moved
rut also-that there is =a definite relation hetwesn motions of the objects
involved. The motion of the chisel in relagjon to the wood or the motion
>f the ?éper in relation to the peﬁ are instences. In all these caswé we nct
“hly ohserve mction cf the objects but also a definite relation between the
different motions of the objects inveolved. This calls for the noticn of a

gysten which egtablishes or determines relsticons bebtwsen motions of its

constituents. The operation as compared to locomotion not only recuires

forces determining actusal motions but slsc a system. We call such a system

whe operstive mechonism of LP and the force the mptive—force of IP, Thus

speration emerges as a unity of operative mechanism and motive-force whersa.
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3 compariscn, In toe above LF w2z oonoatend g ooo-ert of TRl mrocess
; ; _
severed by MNI, Similazly hers operchiom s copeed red ir She _re=3 area

of locomotion severed by the system whrch nakes for the determirate

motien,

In sum, LP viewed as man's activity in MMI has been reduced to
operationg and locomotions. ‘Both these are conceived in the area of force-
irteractions where one of them is distinguished by the system which
establiches scome definite relation among the motions of the elements, Having
reformilated LF as man's activity and having developed an initisl structure

let us go on to meterial conditions of life and production.

3.3 Material conditions of life as products

As elaborated earlier, in Marx, the starting point for the discussion

cf LF was the use-value or product. The use~value, i.e an cbject outside man

satisfying human wants, was called the qualitative aspect of the commodity,
We attempt s broadening of this view of Marx. Any broadening needs to go

behind the existing conception. Thus cur task is te go behind the use-value

and begin with the fundamentsl life-nature relation,

As mentioned above life is a process going on in nesture and is

The sum of 'cbjects! outside it are essential objects

sustained by nature.

being indispensable for its sustenance. Thus locked from life's stand

point rnature forms the defirite 'needs' of life defining the material

conditions of life, Starting with such a2 view of the life-nature relaticn

the task before us now is to move from nature as material conditions of

life to some definite 'object' which is a 'need' of life, This imrliesz
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an initisl object-envircrment sepzration. It is only with such ar initiel
separatiorn that one can conceive of product as an obiect. Haviné separated
che 'object'! and identified the 'meed' in it let us attewpt a further
distinction, WNow the 'need' may be satisfied by objects or 'events'. Tc
take an example, say the 'need' is the moving of an oﬂject from leocation

L to location B. Here object in motion, i.e an event, is what sastisfies

the need. Thus product may take an 'cbject'! f-1m or an ‘event'! form.

2,4 Material Production

So much regarding products., DNow, let us move on to what Varx called
the different varieties of use-values, Here our attempt ie confined.tc
basic structural division within the domain of products. fur starting
point for this purpose is production. As conceived above it is & procecs
in nature securing products based op man's activity. As i* i& a process
it underiies some definite éhangesm.sz use the notion of change o drouw

distinctions within the domain of products., Let us begin with two primiti-

notions of change, viz. growth and motion.

Growth or Growing is the primitiﬁe nction of change asscciated with
all Hfe, Our understanding of these transformations are in the nature of
biologicel laws. Life, as already menticned, is a naturasl process merkes
by birth and deesth which define the boundaries of liIE—proces;. Perpetus* -
of life is achieved through reproducticn, another netursl process withir
life, In some species both way be identical, in the sense thet the end of
the reproductive cycle marks the endrof life-cyele, In some other species
reproductive—cycle may be a sub-cycle of the larger life-cycle, To take

some examples, in cereals reproductive cycle is co-terminous with life-cye.e

-
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whersas in arimals it iz a sub-cycle within the larger life-cycle.

5
.
s

As viewed zbove life has a defimite enviromment in the 'sum' of oo jects
‘and events cutside it. Thié.enﬂironment conditions the growth of life in
many ways. For iﬁstance, in some species the two cycles mentioned above
are.seasonal where the stages of growth beginning with birth follow e definite
time pattern, In other.Species_no'Such geasonal influence on_staées of
growth m*y te ohservecle, % the whoele, it clearly points to growth being
conditior o .y tbhe eﬁvirﬂrment, In ~uch & irmmeformetion the preduct i

id nhifi- . 2% » defini7e stage of che proczss.

How let uo consider the otler primitive notion of change commonly lmown
as lecomotion, Locometion is the monement ¢t =n object from location'L11to
Lecation Lﬁ_ No changeé in the object duowit iz contemplated, the change ic

essentially i its relation withbtihe cutgide. Here product is identdified in =

the movomrne Lhzelf,

Having touched upon the twe primitive noticne of ¢he

farge, let us go or.
to "malking'. 'Mawing' comnot he comprehended wiliin the above frame. Thio
is sopething 'now' wnd owes its exustsice to man's doings, Take for

imbmmetMeyimﬁﬁmﬂ@dfmﬁﬁm. ﬂ@\ﬁmmcié:mumawdatGrﬂmﬂémd
shaped sporoprirtsly abt the otheor evd for a grip. lThe cubshares remaine

stone throughout ordly ite form is differeﬁ&. These forwy, here tThs 'teal!,
owe bhakr ¢xistence to bumorn conception., Thus the wroduet a1z corceived ‘end

ther reslised ru the matarizl plans.

Thesz are sorme of the structural domains corresponding to ths products.

-

The treatuent of these structurel domains has no 2lsims Lo comprehansion.
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The atfempt was only to touch upon some types so as te facilitate the

exposition of lahour process later on,

5.5 Role of Man's Activity in Material Transformation

Jtarting with nature as material conditions of life we moved on to
o-jects as products. After some clarificatipﬁs certain structursl domains
cerrespending to these products were touched upon, Now let us come back to
wen's activity which is at the base of these processes and see what 'role’
wen' s activity playe in these transformetions. The starting point for this
lliscuesion is man's activity in the MNI. As elsborated earlier theée fell
ints two types: locomotion and operation, Ip locomotion the movement of the
~biect is concurrent with the movement of the limbs comnected to it as there
is nc relative mcetion within the object limb pair., Thus locomotion cof the
¢bject is fully determined by thé human locomction; consequently man's

activity plays a determining role in locomotion.

Now let us go on tc operation, In operation, as elre»ly mentioned there
exisls a definite relation hetween the cbject and the 1limk which 1s the
“eterminate motion., To clerify the role of operations in material transfor-
metions let us take an example. Consider the primitive tool-meking. Say, =
wooden pilece is taken. The axe, an exgended 1imb, at every hit removes a churk
snd gives a sharp edge at one end of the piece. Similar actions at the other
end give a proper grip. The cperations thus transform the wooden pisce into
¢ tocl where the transformation is 'making'. The transformation is coincident
with the opersticn and hence the.operatioﬁ fully determines the transformeticr,

The role of operations in 'making' is one of determining, Thus locomotion and

operation are the only twc types of actions in LF znd locational change and



—-19-

meking are {21ly determined by %them, With this, we can move on to tae

role. of man's gctivity in 'growing'.

ﬁﬁ%ﬁmﬁﬂas already mentioned, is the essential transformation ir lifs
and 1ife process is an interaction with nature. As life ia a process in
nature men’s activity in groﬁing is limited-to only those poinbs where the
1life unit concerned interrcti with its environment. For example, in plant
life such objects of interactioch are soil, mutrients, water .,.. etc.
Men's.activities then, are clearly confined to the preparation of the scil,
manuring, wetering ......., ete., each of which involves either locomotion or
operation by man. Growth in itself is an internal property of life and it
cap, orly be conditioned by man through these activities, Activities may be
performed but that in itself does not ensure the necessary growth of life.
The determining rocle played by man's activity in the dase of locomotion ang
making does not exist here. Thst is why we call the role of man's activity

in growing as conditicning.

Conditioning, as introduced zbove, adds a new dimension to the
Aigeussion. In the 'enviromment! of life we have not only identified human
actions but alsc material transfermations determined by them, These materisl
transformations may be called guxiliary processég and the objects which are
involved in these processes may be called guxiliary materials. Thus at one
level we have the transformation corresponding to the product and at another
level auxiliary transformaticns which are validated in the former. This
cells for a proper identification of the objects involved in the rmoduction

process,

3.6 Identification of obiects in the vroduction progess

So frr in our discussion we have identified only products in the
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"zgrviromment' of mants activity. 'Tocls' are termed as mere exterded limbs
rnd we leeve 1t at thet for the present, Contimuing along the chjects in the
"environment' ocur digcussion hés mainly been in terms of 'change'. Now change
t:iies plece on definite materiad planes and consequently it is conceivable te

o 'backward! from the peedpet along such planes bo identify rew materials whick

in some sense form the pateyisl base of the produet., This is one approach for
identifying cbjects starting with proeduct and whange, There is another approszch
for identifying ¢bieets starting with hwmean actions. We hegan cur discussion
cf human .ctions in MNI by distinguishing actions where limbs are connected to
woiscts,  Thesc objects may be called’ﬁbrk-pieqes; Thus in the material
eavironment of men leaving aslde the ‘extendéd' limbs, we have identified
products s 'objects! satisfying definite 'needst of iife. Then, starting from
products and going tack along the plané,of trangformation we identified raw
materials as the 'base' of the proéucts. Lookipglfrcm another angle, viz. that

¢ LP w2 identified workspieces, as objechs. on which man works,

Having aede a2 digdinction befwéeh raw materials and work-pieces we can
7o on to answer a queation posed earlier in the‘discussion of Marx's subject
rmatter and principal substance, The work-piece may be the material base of
the préduct or not depending upon $he role played by human actions in the
'change' correspondipg t¢ the products., If the role is one of determining
then the work-piece 18 the raw materigl; whereas if it is ocne ¢f conditicning
the work-piece may as well fall in the category of auxiliar& materials, So
far in ocur discussion we have been eble to provide a view of the totality of
nmen-nature interaction. As conceived above this totality has men's activity
on cne side; moterial transformation and product appropriastion cn the cther.

In this totality LP has been conceived on man's life plene as his doings in
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man-nature interactiop. Now, in order to move tcwards any structure of LF w:
nay approach.it through its 'core', i.e. man's doings in man-nature interaction
and attempt its 'completion' on the 1ife plane. Any completion on the 15
plane is essentially a process.of 'bringing' the totality of MNI on to the

life plane. This 'bringing' means viewing the totality from within the plane
of the core, i.e¢ the life plane, DNow, this viewing is an activity on the
Shought level, i.e & certaiﬁ conCeﬁtion of the totality prior to the actions

where actions themselves are termed execution. With this LP becomes a unity

cf conception and execution,

3.7 Marx: Points of Peparture

Having introduced the structure of LP, it may be pertinent here to go
back to Marx in order to mark our points of departure. It needs to be noted
hé£e that Marx's object identification, viz, subject matter, principal sub-
stance aﬁd product, and production as change of the subject matder are all
conéistent with the structyral domein of 'meking' or memufacture in his terns.
As Merx's main concern, in Capital, had been the capitalist manufactﬁre it is
understandable that his conceptualisstion was basically that of 'making'. As
one moves outside such concsrns into wider areas one realises the inadequaci s
of Marx's conceptionlof‘LP. It is in this light that the reformulation was

attempted,

As an initiel reformulation hss been made above it may e pertinent to
touch upon the points of differences and departure. First of all, in Marx
human activity is viewed as one of the factors of LP where the emphasis
was on the principles which stamﬁt the activity =23 exclusively human, The

bodily movement of the limbs was not gone into. We have mede an initial
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sttempt in geing <dnto it. As to the product, it was introduced in Marx

ag use-value which satisfies a definite 'need! of life. In our formulation
the attempt has been to begin at the level of nature as materizl conditicns
of 1ife and then go down to objects, hy making definite object-environment
separations, Further distinctions were made between ébjects as wproducts and
objects in processes, i.e events, as products, Further on, in Marx the
notion of 'change! has been introduced but this has not been used in arriving
st & proper conception of production, In our formulation material transform-
ation at the level of man's physical enviromment based on man's sctivity has
been viewed as production. With these distinctions not only has it been meds
poseible to identify 'objects! in the production process cbjectively bul alsc
the whole gquestion of the 'role' of man's activity in producticn has been

posited. These in a mutshell are the points of departure as compared to

© Marx,

L. Labour Preocess - Technique Relaticn

LP as introduced in Section 2 is a part of life process marked off
by man-nature interaction. As conceived sbove it refers to the 'individus!
life unit and the social character of it is missing. It is our purpose

here to go into the social dimensicn of LP in some detail,

LP, as conceived sbove, 1s a componentt of life activity. Any component
of life shares in all general characteristics of life, like 'vart' sharing
in the general characteristics of a 'whole'. tow, man is born heir teo =
sccial tradition which stampé his life with certain scocial determinancies o
determinancies of social tradition., His sctivities which are concrete

expressions of this social tradition and owe their definiteness to this



-23~

tradition may then be called social activities. Labour process, as an

ecxpression of some component of socizl tradition, is thus a social activity.

It is necessary here to point out an aspect of the definiteness of
social tradition itself. All definitenesses of sccial tradition are subject
to transmission of the acquired tradition by older generaticns to younger
generations. That is, these traditions are subject to the 'vagaries' of
social reproduction and their determinancies are governed by the modes
of reproduction. This applies to LP as w;ll. Hence LP, as an expression of
some component of social tradition is also governed by the rules of social

repreduction,

Having touched upon the definiteness let us go on to the components of
sociel tradition of which social activities are expressions, Any activity,
ag conceived above, is simply movement of bodily limbe, tow, if the compoﬁent
of social tradition is what 'carries' these activities then there must exist
comething corresponding to the bodily limbs at the sccial level. This is
exactly what one finds in the 'extended' limbs er 'tocls'. Let us elaborate

the notion of tools.,

We begin with human actions and in particular operations., It needs tc
be noted that at the very base of all operations lie the prehensile hands
of human beings. The hend assumes various positions while holding objects
and reaching for objects. These actions of the hand are of two types: the
power Jrip and the precision grip; the power grip produces stability when an
object i held in a kind cof clamp and it is in this pesition that the hand
exerts maximum pressure on the object., The precision grip is the positicn
when the cbject is pinched hétween the flexed fingers and the opposing thumb.

This position profvces maximum accuracy of control, It is owing to thase
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grips that human hands can not only 'use! tcols, which all higher primstes
do, but also 'make' tools, These tcols conform to patterns governed by a

“tool tradition which is a social tradition:

The tools that distinguishes the genus Homo from other primate
taxa is not the ssre tool that the chimﬁanzee uses. Thers is

no svidence that there is 2 tool tradition among chimpanzees {(a
cumilative body of knowledge which chimpanzees pass on by means
of-cymbolic communication from individual to individual), The
tools of non-human primates are not made according to a plan,
they do not conform to a style ftradition, they are ohjects which
are picksd up and used on the spur of the moment.(p 188, Origins

of Man, Buetiner - Jamuschi )

It is clear that 'tools' are objects playing definite roles in human
zeticns, With the above formulation the component of social tradition referred

becomes the tocl tradition and the sociel activity, which is an expression of

this tradition, becomes mere 'tecl-using'. But, as mentioned earlier, the
definiteness of the activity does not lie in the 'use' oi the tools by the
human beings, it lies in the definitensss of teol governed by the tradition.
This definiteness is the definiteness governed by the 'plan' according tc
which the tool is made. Thus "tool'! 'making' -emerges as a repository of all

definiteness of social activity.

So much regarding the tocl-activity relation. fow, let us go on to th-
purposiveness of social activities, A1l social activities are purposive, is.
the activities serve definite 'ends' in 1life, We may call these acti~ity~-uinc

unities practice. But that in itself does not tell anything about the
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tends!', Now, we shall try to bring in distinctions in practice through
"3ifferences in ends”. This cannot be done without elaborating on the
tonds', For this, let us go back to the notions regarding product introduc:s

earlier,

We began our restatement of LP with the fundamental life-nature relatio:.
There it was mentionea that the sustenance of 1life depends on the appropriazt-
ién of nature as materisl conditions of life or as products through definite
man-nature interactioﬁs. Tﬁus these 'objects' in the maﬁerial enviroqment
of man may be viewed as definite "needs' of life. To put it differently,
these 'objects' which are appropriated through man’s activity in nature may b=
locked uﬁon as embodying = purpose, viz. the satisfaction of the 'needs' of

life, In brief, we may say that product embodies a purpose..

With this Qe can move on to the ;end' of LF., LP like every social
sotivity is valideted in life. Now labour process is validated in 1ife-
process only in the sense that it is an activity with nature as its domain
and some objéct in nature satisfies a definite need of life, Thus the
validation of the activity in iife is through the product, consequently the
labour-life relation hay be cut into two, viz labour-product relstion and
product-life relation. The ultimate validation of labour in 1life is to bhe
seen in the product-life relation. But abstracting from that rélation one woy

sazy that the 'end' of labour process is the product,

Raving elaborated upon the material plane on which the 'end' of labour
process is realised, let us gp back to practice. As conceived above =11

sractices are activity-end unities. With the identificaticn cf products as



—26-

objects satisfying definite needs in life, ends can be certsin objects teyr:
and beside the activities., With this, we can use the precducts as ends to
draw distihctioris in the broad area of practice. The activities where the

is identified in the produéts'may, then, be called technigues. It is cles.
that it is production which provides a definite basis for distinguishing

- techniques in the wider area of practice.

It may not be impertirent, at this stage, to point tc a rich tragiticr
which had attempted to grapple with some of these issues regarding techrion
anc production. Many of the points elaborated above are comprable tc the
means-ends view of activity and product gnd the more comprehensive thecry of

causes attempted by Aristotle. (Ref. Appdx).

To continue along techniques, we brought in differences in the end, the
difference being product as the end, to distinguish technique in the wider
area of practice. But &1l along, the 'core'! of technigue hes remained 'toel!
and 'ttol-using'. This is because, though we have talked abcut a certain
externzl plene, i.e the material plane, we have done nothing to 'bring' it «
to the plane on which the activity is conceived, viz. life-plane, This is

vhat we attempt here,

The totaiity of men-nature interaction consists of mar's activity which
iz Ttool-using', and materisl transformations corresponding to products. "o
rut 1t differently nature is the domain of man's activity as well as.the
anvirvonmernt in which man identifies the material conditions of 1life. Our
ur 'erstending or' these processes in nature is in the form of 'laws of maturs'.

1t ie through trese 'laws' that the totality of man-nature interaction is
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"translated' on to the life vlane as knowledge of the tctality. This
knowledge at the level of social tradition is what is at the base of
the realisation of yroduct as the 'end' of.the activity in labcur
process, As in the case of tpols'above knowledge of the totality is
put te 'use! in the interacticn, In the case of the tool the 'use!
was governed by the 'make' so also here the 'making' of knowledge is
through language, Yith this technique emerges as a unity of toolv
and knowledge of £he totality conceived at the level of social

tradition.

Before geoing any further z few words need be said about the
structure of kncwledge cerresponding te the structurel domains for
the saks of completion. In going into the structure of knowledge we
-2y make use of the distinction as regards man's role in preduction
drawn earlier, viz, determining and conditioning. #As elabcerated
zarlier, in the determirming cases the materisl transformetion is
coincident with man's actions and as such the knowledge which is

coinecident with man's deings may be called practical knowledge.

Scientific knowledge, then can be juxtaposed with the sbove as know-

ledge of the material transformation independent of man's actions.

Let us take an example, say growth., As already menticned abstract noticns

natural
such &8 'time' are called for in coming to grips with growth which is a/
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process, To bring cut this distinction ciearly it may be useful to refer

to the appropriation of plent and animel products prior to agriculture

proper,

Already, at the stage prior to agriculture proper, primitive man comes
to build an abstract frame for viewing the different life processes cutside
him., This is amply illustrated by the “seasonal wanderings" of ahorigines,

Ye qucte Grahame Clark on fustralian aborigines:

eerea... @lthough compelled to move more or less widely over their
traditional territories, their seascnal wanderings are anything

but haphzzard, being based on a remarkably exact understanding

of the life-cycles of the various plants, insects and animals

on which they depend. (p 106, Prehistoric Societies)

Same 1s true of Eskimos:

The more one looks at the culturs of Eskimos,
the more closely one sees how closely it depends
on exact knowledge both of seascnal changes

énd of the lives and habits of the various
animals on which they directly depend for

their very lives, {(p 119)

It is clear that primitive sgriculture wss bepun on the fcundations
of such ¥mowledge, It needs 1ittle lahourins to point out tThot the
structure of knowledge is different lependire upon tﬁe strictural comairs,
Any comprehensive account of the structure of knoyledge would reouilres o

comprehensive account of the structural domains itself which ig n~t ar

ccncern here. Vhat is of interest to us is the evoluticon of the structure
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of knowledpe in 'making', especially 'tocl-meking' which attempts to answr
e few questions regarding the so-called science based technicue of Industris)
Revolution,

Now let us mcove on te labour process, Labour process, as already ment-
ioned, is conceivea azs an expression of technique. This essentially means
that the technique is translated on to the individual life plane as LF.
Technicue, ss developed above 1s a unity of tool and knowledge of the
totelity and as such LP ‘may be viewed as a unity of conception and
sxecuticn corresponding to the unity in technique, Here conception ig &f
a certain 'whole' and execution is the 'carrying cut' of the same, This is
the initisl uwnity in LF, In going inside executicn one can view it as a
unity of action, which is tool-using and the reslisation of thé nroduct.
ietion has been elaborated =sarlier. Now, moving on tc reslisation, it is a
process through which the actions and the 'goings on' in nsture correspending
to the actions are cbserved, compared with the norm conceived, and
dacisions are teken so as to correct deviaticns from the nerm, Correction
itself is action thereby completing the circle: action - obseryation of the
Toinss on in nature - compgrisons with the ncrm - decisions te correct - amdi
_ction, The essence of this process is control, Tt is essentially n pracass

v.f roing from action to conception and then from conception to action which

in a sense brings the essence of conception on to the level of exscutien.
With this, one has moved from +the conception - execution unity to the acticn -

centrol unity of LP.

L8 developed abeve actions are of twe types: locomobion and cperation.

Further it was shown that the.essentisl principles underlying these actions
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.wre motive-force, operative-mechanism and control. DNow the structure of LF
say be viewed from two angles: from the angle' of components or parts'LF is
& 'whole! containing many action-cortrol unities; from the angle of aspects
T is a structure having the three basic processes of motive force, operative-

nechanism and control,

Now, these processes, in as much as they are processes in life cannot ro
thuught of without respective 'tools' of the processes. Then, in as much »3
LP has a structure in terms cof these processes the 'tools' alsc have &
structure, This struéture has its 'pase' in the human body unit itself, Th.
evelution of these processes, as already mentiomed, is coterminus with tle
evelution of these 'bases' in the human body unit. Our next task ther, is
that of tracing certain systems in the bedy unit which are at the bass of

these processes and 'roct' them in these appropriate systems of the he - urid

5. The Internal Structure of Labour Process

The structure of LP developed so far is the operative/loccmoticJ -
control unity at one level and the unity of operafive mechanism,‘motive~;
and control at & more basic level, In as much as these cre processesz s
they are activities which have toihavé their 'tools'. The tools, in 1.7
case, are certain systems of the body wnit. Our, first task, in thic s °-
then, is tc trage the evolution of these systems corvesponding te the
operation/locomotion - control unity or to trace the "meking' of the taumer
tody undt, so to say. Once this is done we go on to ‘reout' ths besic
proceeses of LP in these systems in the body unit which are then views?® «s

the 'teols' of these precesses.
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A convenient starting point for viewing the evolution of the body umit

a8 'meking', of the tcols of labour may be found in Engels: "....... the
hand is not only the organ of labcur, it is also the product of labour®
(Dialectics of Nature)., The story of the production of hand by labour is
the story of human evolution for.in this production "hand did not exist alone,
it was only one memhar of an integral, highly complex organism", Engels'
discussion of the 'production! was short and it ties other developments
around that of hand. He views the development of speech along with the
levelopment of the hand and views these two developments as stimidi for the
development of train and "its most immediate instruments - the senses",

But the discussion in Engels is rudimentary mainly because labour process
itself is left at a rudimentary 1¢ve1. Since we have developed the
structure of LP it is possible for us to talk about the producticn of the
differé;t‘systems of the body unit as 'tools' of these processes. This is
axacily what we attempt now. Our starting pgint for this purpose is primate
evolution. We do not propose to get into the controvercies surrcunding the
evolution of man, but only prepose to keep to the basics, so to say.

Pirst of all, in primate eveolution the bod& plan of the animal cﬁanged from
= pronograde quadrupedal to bipedal. "In this a number of muscles and boncs
changed their structure and relation with cther muscles and bones. It zlsa
required the reorganisation of nerve paths, internal organs and blood
-vessels. Brect posture was a kind of preédaptation for the develorment

and selection for efficient bipedal lccomotion. Quadrupedal's vertebral
column is shaped like s bow, The change from pronograde to the orthcgfaﬂc

posifion of the trunk shifted the position of the vertebral column which in

turn led to changes in the functions of the column particularly supportive
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and weight bearing., The nelvis changed more than the vertébral column
during the evolution of habitvel erect posture and the binolal gait depending
upoﬁ the various deménﬂs placed on it. Among the three bones that make up
the pelvie - ischium, iiium 5nd pubis, the ilium has changed the most. The
broadeﬁing of the ilium and the reductiorn of the angle between ilium and
ischium brought the glufeus meximus behind the hip—joint which emerged as a
powerful extensor of the leg. The”pelvis functions sc as te hold the trunk

erect ard stable in kipedal walking.

Along with the vertebral column and pelvis the foot also changed.

Man's foot is not pfehensile. The big toe is parallel to the long avis of
the foot, The other tces are shorter and much less mobile. The bass of the
big toe is one of the principal supports of the foot. 2And the foot itself
may be considcri} sg & twe srmed levar, IQ the foot the force of contractien
of the calf-muselc is transmitted thrcug}?ths Achiller tendon afttached to the

talue, This force 1lifits the heel and the ankle when man walks,

The erect posture brings zbout chenges in the anatowmical complex

consisting of arms, should.r girile and thorax. It freed the forelimbs by

tying locomoter functicns to the hin® limbs, But all the primates except
man, use their ha:’s és major organs of lecomctiorn. VMan alene has freed iz
hands for manipulation through erect poesture and bipedal locomction, Thue,
we see that the vertebral column, pelvis and feet together providelthe
necegsary structure for locomoticn in men and these have evolve! zs orgons

in the evolution of tipedal locomction

Now, ‘let us mrve on to the evelution of handes of man. All privates acve
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prehensile hands and they vary enormously. They demenstrate no trends
frem lower to higher p;imates. But in all primates prehensive actions can
te observed, Prehansioh in man evelved through the development of wvoluntery
con%rol over each digit of the hand. This reguired major advances in the
anatomy of the hands which can be classified as the convergence of the
fingers, divergence of the thumbs and true opposability of the thumb, This
not only require& a variety of bone and muscle changes but slsc muerc-
anatomical changes. The centres in the brain cencerned with association anc
coptrol became highly developed., £An encrmously complex cerabral cortex ard
the nervous system developed. The developments in the hentd went hant in
hand with the developments in brain and crgans of vision. Thougﬁ hand can
be used in many pféhensile actions it emerged basically as an corgan of

mechanical skill, It dis this 'organ' of mechanicel skill which is at the ver-

'buse! of operation,

Note that in the above discussion evelution of two complexes are openc
- T

up but not gone into, viz., the anatomical complex consisting of arms,

y I gheih 3

shoulder girdie and thorax, end the complex consisting of sense organs
raths and bfain. We now go into the latter, The evolution of erect hiper '
ism and mechenical skill made for changes in the brain and sense orgsn:,
Most dmportant in this is the eye. The primitive mammalian eye ie changed
in two directicns: forward rotation of the orbits and sorting of the optic
nerve fibres at the optic chiasma in the brain, With the development of
visual zcuity the area in the brain.associated with it, the occcipital lobe.
expanded, The eye-hand coordinaticn made for the increased comnlexity and

size of the precentral cortex, Thus the evolution of the primate brain can
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he described as the extra-ordinary drvelopment of voluntary control as wel

ae the retention of basic featurss of.the mammalian cortex. In the ceretr-l

cortex of mammels there is differentiation of senscly areas which receive

impulses from varicus sense organs such as the eye, ezr and the hand, Thur.

is a mctor area which emits impulses that initiate and control voluntary

movements., There are-assoclation arcas between the sensory and motor

areas wkich inter-relate the two. Thus it is clear that the unity of sensc

nrgans and brain is an organ of voluntary control.

In humen eveolution cne cther noticeable developmept 1s the sharp break
hetwesn the sccial behaviour of non-humen primates and man. The difference
seems to be built arocund the symbeolic vocal communication in the homindid
lire, The evolution of vocal expressions hasiét its base‘the evolution of
man's larynx, Man's larynx is lower in the throat and farther away from the
sol't palate than it is in other primstes. The descent cof the larynx erested
e long resonabing cavity. This tubular cevity made possible the Jlcw-pitched

speecch of man., This, in brief, provides the selicnt features of human

=voluticn.

In sum, locomotion, cperation and voluntary control evolved as definite
processes along with the evolution cf the anatomical complex of vertical

cclumn, pelvic girdle and feet, the hand, and the unity of sense-crgans,

nerve paths and brain respeectively. The evolution of these processes cannt

be thought cof in abstrsction of the evolution cf these crgans,

Now, let us ge on to the sec'nd task mentioned szbeve, viz. that of
trooting! the basic processes of LF in proper systems or complexss of hum .

body uhit. Let us begin with control. Centrcl, es develcped sarlier, is the
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'forward and backward movémenf' from acticon te conception and then back to
sction, The action is reflscted on its dcmain - the material plane - which

i8 observed and compared with the norm:concelved. Any deviation needs Le be
corrected. Correction as such is an action, i.e some locomoticn or cperat-
ion, but the decision to correct is taken only after comparing the actual

with the "norm'. Thus contrcol is basically a sequence of cbservaticns,
comparisors and correction decisicn, Eéch,ona‘of these are rrocesses within
control with their own organs. - The senses are the 'organs' of obsarvatihn

and brain is the orgén'of compariscn and decision-making. Between cbservaticn
and comparison - correction decisions on the cne hand and between correcticn
decisions and zctions on the cther lie twe other preocesses, viz. the trans-
misgion of information from the sense organs to thé brain and from the brair
t¢ the orgens of operation, This is done by the nerveus system. Thus, on the
whole, control has many gub-processes each of which are 'rooted! in definit:
crgang of the body. The sub—pchesses are observatior, transmilssion,‘-=
comparison arnd decision meking' 'rocted' in the sense-crgans, pervcus systar.

and brain,

Having attempted the 'rocting' of comtrol, we go on to the orerstion.
barlier in ecing intc the operation we had begin with the fundameptal notiin
of metion in mechanics, viz. that moébion has £he:interation of forces 'behirt!
it. Then we intreduced = system hehind the deMerminate relation of the mctien
in the tool—matefial pair. This system was called the operativé mechanism,

The essence of the system, it wae shown, was the establishment of definite

relotions between motions introduced in the system where the intreduction oo
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motion itself was accounted fer by some force external to the system whint
we celled the motive-force. Note that motion talked about all alon? ref . o~
éd-to locational change and thus it turns out that the interaction of
forces is what governs it, ow, operation is conceived within this largex
area of interaction of forces and the severing as such is done &Ly intred o
ing the ﬁotion of the system. Once such a view is taken bthe distinguishins
element of oyeratién turns out to be the system. So fer nothing has been

said about the system itself which is the task of the "rocting'.

Before going into the details of the system let us just touch upoen =
consequence of introducing the system in the 1érger area of interaction of
forces, With the system, we can talk sbout forces outside the system and
forces inside.the system, the only difference being that their roles will

be different. So much for the initisl clarificaticns. Now let us move on

to the 'reootings!',

We begin with the operation of writing. Writing as such is a deter-
minate motion within the pen-paper pair. In tﬁis the movement of the
ren 1s made possible by the aétivity of the muscles, ligaments and hones
of the hand, The finger-thumb comination holds the pen and the rmuscles
of the hand move the pen. The paper is held by the left harnd and sny
motion of the paper is prevented by the left hand. UNow, if we ccnsicer
the ectivity of the muscles in moving the pen as the intrciuction of
wotieon in the pen-paper pair, then what is left is the finger-thumb conl-
ination in which the pen is held and the han--eper combination which
prevents the motion of the paper together with the frame of human = oly.

Note that there is no relative motion in the hand-raper pair or per-hand 173
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while writing, Any relative motion in these two pairs would disturb the
determinant motion., Thus what the system essantielly deoes is to eliminate
a1l the disturbing motions by constrainment of metion, Thus in the
operation all disturbing motions are eliminated arnd the desired motion is
introduced by the ocutside fo;ce. With this, it can be said that the

ezsence of the system is constrainment of moetion., Thus operative-mechanisr
can be viewed as én arrangement of material bedies which establishes deter-
mwinate relaticns between motions of the eonstituents by constrainment of
motion. Our next task, then, is to see how constraimment is attained in the

coperative mechanism,

As already merticned processes cennct be thought of witheut their
organs. The organs of cperation are the limbs, The working of the limbs
is no different from the working of the general skeletél and mzscular systers
of the body. These two systews are a complex of bones, fibrous tissues on?
muscles, VWhen two bones come into contact a jeint is formed and the area of
contact of each bone is called the joint surface, Bones may articulate in
such surfaces in many wzys depending uren the structure of these joint-
curfaces. These bones are struck together by fibrous tissues and fibrous
cortilages; The bones joined by fibrous cartilages are allowed a limited
jzgree of movement. Boﬁes with other typeé of joints are 'freely' movablc.
"nese may resemble a ball in a sécket or may simply be two éurfacas sliding
sn each cther or may meve like a-door on a.hinge. Note that in all the
'free' movements the joints or the contacting surfaces arec spanned by
ilefinite geometric forms, which govern the movements, Thus the constrain-

went of meticns is partly atteined because of the geometric forms of the
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bones at the joints.

Tc thess bones are atbached muscles tc span joinbs. Depending upon
the part of the b-ody and the functions the. attachments vary. Th;se
ﬁuscles serve two different purpcses consequent upcn their flexion and
extension properties, They introduce motion inlthe system and sqcon@ly
by forming definite combinations with boneé and ligaments they éonstrqin
motions in.the-Sysfem. But the way eonstrainment is trought about by
miscles is; in & sense, different from the way congtrainment is bronght
grout by bones, Muscles bring_ébout restrictigns by bolancing the fores
applied and benss by their geometric forms. Thus constrainment of moticn
in tﬁe cperative-mechanisp is a@taifcd by the arrangéﬁent of Thones and
muscles, bones previding a frame and constfainiﬂg motion by their gesometric

forms and museles by vgryiné'the force applied at different pointe.

We end cur discussion of cierdtive mechonism by dﬁfining a system
parallel fo the operative mecharism ocutside the buman hely unit. It is
clear that operative mechenism is a system situated within the human bo’y
' 4 -
unit and comes into exdistenc: only st the flux of the creraticn. We can
conceive a similar arrangement of meterial bolies cutsidz th- humean bery.
Corresponding to the jeints in human skeletal systen we can think cof linke
in this' arrangement which sre jumcticns of two material bedics. The arrange-
ment itself can be thoﬁght of as a :oﬁbinaticndof pairs of elements which
we may ca2ll & chain, Chains can e constrainedl bto execute Jdeterminate
mcticne by making one 1ink of the chain stetionary. Such a chain may be

called on cbijective-mechanism,




In the objective-mechanism constrainment can be attained in very many
ways, Similar to the geometric forms of the contascting surface of hones hers
the material bodies forming the link may constrain mction by their geometriesl
forms. Take the caée.of a wheel fitted with an sxle fixed in a grecove, The
axle-groove link with théir geometric forms eliminstes all motions of the
wheel other than that about an axis. No externsl feree can disturb this
motion., Now ecnsider ﬂhe same axle kept on twe poles, If any force greater
than the force of gravity is applied from below the motion of the wheel on
a horizental axdis will be disturbed. The only way te ¢liminate ﬁhis Aigtur-
bing mction is by applying an equal force from abcove. 1In one case nc
oxternal force was needed to constrain motion wherses in another case con-
gtrainment ig attaired becavse of th= externel force. Bubt whatever mzs ko o7
method applied and,whatéver maﬁ be the 'rootings! of the mechenisms ccntrair—
ment remains tﬁé essence of the system. In the cesse of the orerative-
mecharism ééntrainment is behind the determinate-mcticn in the tgol—m&teriql
reir. In thé ease of the objective-mecharism what purpcse it serves will
lepend on the processes in whick it takes part. .These dctails as tr the
ch jective-mechanisms in procczses will be ﬁaken,upzin the . discussicn of

evolubtion ef technicues.

In the above discussion we dealt with the system which established
relations between the motiens introduced intoc the systgm. S0 far notning

has been seid about the force introducing motion in the system, we now tur

to the discussion of this force., A4S slready menticned, muscles serve tuwc
1ifferent purpcses depending upcn the processes in which they . particip-te.

(ne of them, the constrainment of motion by the muscles has heen touc’ e
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upcn earlier. Ceming to the motion introducing aspect of muscles, to

~ begin with, it neceds to be noted that muscle. activity is a grour activity
to which cne normally associatis such quelities as pewer, speed and range of
mevements, What is basic to the misculsar activity'is the material transfor-
mation that goes on in the cells and the energy releaszd in the yprocess. Our
concern 1is with.the muscular activity in intrcducing motions relative to
some system and as such the physiclegical and biochemical processes in human

cells and the conseguent enefgy release do not bcther us.

As already mentioned, muscles serve two differemt purposes. Let us
begin with the distinction between the two types of forces. The conception
in one case is with respect to scme 'system'. The force which censtrains
moticn is really part =f the system being internal to it, The force which
intreduces motion, on the ether han&, must stand external to the system,
Clearly the force introducing moticn takes one to the genersl force - mct e
relaticn, which the 6ther kind cf force does not, in as much as it hes to e
comprehended through the system, Further, at the zerersl v1lanc forces
introduecing mction and forces preventing motion are on par. Thus cur distir-
cticn between foree:s '$ntroducing' motion and forces 'canstreining' metic:

relative to a systc:n &8 not to be confused with the forces 'inbroducing' e

'preventing' moticr. at & general plane.

We shall call. the foree introducing moticn in the systenm the metive-
force of the systizm, Begimming with force as the structural elorent of

locomotion this distinctien is brought sbout by introdueing the concept o -

system, With thi.s both the force as well as the system arec 'roobted! in bl
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muscular systen and a unity of musculer and skeletal systems respectively.

Having ‘rooted' the precesses in arpropriate systems of the “ody unit
cvolution ¢f the techniques may be viewed as improvement cof tools at one
lavel and as suhetitutlon of 'rootings! of the processes at ancther level,
ilzre hy substitution we mean the 'rooting' of one of the constituents of
¥, which is rocted in scme complex of the body unit, in something ocutside
ir, i.¢ in noture, Note that the strucfufe and.contenﬁ of LP itself remain-

intact, cnly ite 'rooting' changes.

It may not be cut of plece, he;e, to touch upon a censeguence cof the
substitutieﬁ. With it, thcough the 'content'! of LP remains the same unity
man's doings in man-nature interaction chemgess, en? man's dcings before
substituticn =nd after substitution are not the seme. In one case it is =»

unity and in zncther only pert of that unity.

Tc. give an example let us go back to the operation. Operatién is
sencelved as o unity of op. rative mechanism and force beth of which are
reoted in the human bedy unity, When the‘operétive;meChanism is comrletely
replrced by an cobjective-mechanism the ‘coqﬁent‘ cf LP remaine ths same onlw
the rocting of the system in,operatign is chﬂnged, In the formsr cnse it is
reoted in the human bedy unit whereas %ﬁ the‘1ater case it is rootoed in
nature, With the emergence of cbjective-mechaniem in operation we ern riefing

~ process, viz., the Machine Precéss, a process in which b jective-mechanisr

substitutes the operative-mechanism of-LF, The cther tws processes are stil.
. : N

rooted in the humen bedy unit an? cemseguentiy man's Jeoincs are reduce? ©

active-force and contrcl, Further dévelcpment of this ddea shall he toien



up in the discussion of evelution of Sceial Technclogy.
6. _Cenclusion

Cur object was to give a rigorcus and systematic. conceptualisatiocn £
LI' which could previde a definite view peint or appro-~ch to the study of
vvolution of Sceial Technolcgf. Starting with Marx's LI we have heen able
te develop & structure cof LP, In the procesé; noticns regearding pféﬂuct
and producticn were tcuched upon trereby clarifying the life-process,
product and labcurhproéess relaticns. Further cn, efforts were-made te vt
the whele conception of LP cn an objective footing by bringing in tle
noticn of social trediticn in genersl end practice #n? technigue in
particular. Then LF was viewed ss an expression of tecﬁnique pfeparaﬁcrv
to the mapping out of its structure. In mapping cut this structure to be.ig
with it was viewed as a ccnception - execution unity ahd in successive stery
it was reduced to operation/loccmeticn-contrel unity aﬁd orerative-mecinricd
metive ferece and control unity. We ended cur discussicn of LF by maprin -
vut the basic principles of LF as operative-mechanism, motive-force and
contrel, opening out inte the study of evolution of techniques, 3Such =
conception, we believe, prcvides an adeguate freame for the study of evrluts

of techniques,
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Aristotle on Man'sg Activity and Production

The practice-technigue distinction as well as notions regarding
productioh and'change_have a long history with their rocts tracesble to
early Greek thought. We propose to: touch upen éﬁme elements of such a
discuésion in Aristctle, without in any way going intc the evoluticn of
these ideas to Aristotle ﬁhrough the different gtreams of Greck thought,
The reasons for choosing Aristotle is that it was only in LAristotle that

we see a comprehensive account of the above which has some relevance tc

our own diseussion .

Aristotle's discussion is spread over his Ai®fqrent books and may
broadly be brought under three heads:
1. activity-end relaticn; 2. change and causes; 3, purpcse and {orm

relation, We propose to touch upon all three, although very briefly.

Aristotle in his 'Ethics' raises the question of 'ends' of activities,
He bégins by saying that every activity by man is thought to aim at some
good, This 'aiming at' clearly pcinis to some end, These 'enils' are

rmumerous ardd there are differences in ends. Immediately after this he

introduces the important distinction between human activity as the end an!

.=

seme tangible résult beside ard beyond the activity as the end, In fact, he
ic very explicit about the tangible result and puts it as the proeduct:
a certain difference is found among end;
" some sre activities and others are proeducts

apart from the activities that produce them, (p 935)
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Such a formulation immediately adds a new dimension to the yroblem. The
rbove distinction between ends ceuld only be made by bringing in the
'tlane' of nature as the domain of man{s activity on which the tangible
resuit'is realised. It is thr@ugh‘such a Jogical séparation that Aristotle
could télﬁlaboﬁf 'pFoduet' as the end éf mén's activity which essentially
meaﬁs man' s éétivity itsélf is viewed as a means towards that erd. So

much  for the discussion of the distinctien betweeﬁ,activity as end and

products beside and beyond as the end,

Now that product is brought in, let us move on to the discussion of
the ‘pléa.né1 of nature, Aristotle's discuésién of this ylane hegins with
the 'thingé in,ﬁature’ and then goes to the processes 'behind' them, The
impor%ant distinction made here is betweenlthings which have an innate
impulse‘fo change.énd things which are products of art (there are Qver-
lappingé which are recognisedrbj Aristotle but irte the complevities of
which he does not go). The key nobien here is 'changei or 'metion'., From
hore Aristotle‘goes on to the,'canses' of changs and develops a.theory‘of
causas, He reduces the number of dauseg to four, The first réféfsatd fhe
"what'! of things which are not changing or whichrhaVe_come.off.chahge arv!
the 'what' reférs to the definiteness of thingé as Sﬁch, Tﬁis he calls ths

naterial cause. The third refers to the initiator of change. In the cese

of products of art it is man who is the indtiator. This initiater of chen «

he calls the efficient cause. The fourth refers to 'for the sake of what!',

i.e the purpess or 'end' of change. In the case of products of art, purrcs.
"8 not difficult to conceive hut there are problems regerding the conceptic:

of the purpose of 'naturel' productions. But, Aristctle, by comparing the
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'form' and stages of 'production' of the natural with the artificial says,
"If therefore artificial products are for the sake of an end, so clearly

also are natural products®, This 'purpose' he calls the final cause.

Note here that the first two, viz. fommal and material are defined w'th
respect to the plane of nature and the last twe, viz. efficient and finsl
with respect to the plane of life., Coming tc the links between the ifferer-
planes one link was already touched upon, viz that between activity ar' the
substratum where the substratum forms the domain of men's activity. MNow let

us pass on to the other link,

The 1ink between the purpcse and nature is posited threugh the formal
or essential cause. The formael is ultimstely related to the function, The
argument seems thus : irrespective of tﬂe efficient cause, this fem is for
that ‘end! or if this end then that fcrm, Whatever is "hehind' the formal
is for the sake of the formal.and since formal is for some 'final' =211
fermal, irrespective of the processes behind, are endowed with some purpose.
Interestingly encugh this last is e trail of thought which has come into

prominence ir the recent past. Observe Charles Moncd,

"..........?.. how arbitrary and pointless it would

be to deny that the naturel organ, the eye, represents

the materialization of a 'purpcse' -~ that of picking up
images - ﬁhile this is indisputably alsc the origin of

the Camera" (p 20, Chance & Necessity)

One does not see tha materialization of the 'purpcse' gone into in

any rletail in Moncd whereas Aristotle does raise a few questions about it.
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In the case of man the meterielization can be traced to the intelligent

agtion wheress one does not have such a process in the case of animals and

nature in general.

It is clear that Aristotle tried to graple with the different aspects
of the.cenception of man's 'making'. Surprisingly enough these rich traiis
do not. seem to have been taken up in the recent discussion on production

and technology.
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