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Engineers: The Rise and
Decline of a Social Myth

Harley Balzer

Half the engineers in the world work in the Soviet Union. This fact is a
source of pride for Soviet leaders, a source of alarm for some American
observers, and a source of perplexity for economists and historians.
Why, with all that skilled personnel, does the Soviet economic system
perform so poorly? Is the problem with the system or the people? For
the social scientist the question is somewhat different: Can the tremen-
dous number of engineers help explain why engineering has been the
path to political leadership in the USSR? If engineers play the sort of role

in Soviet politics that lawyers assume in America, what does this tell us
about the engineers and the society?

The tremendous number of engineers is due in part to the fact that
technical training has been a major mechanism of social mobility in Rus-
sian and Soviet society. Beginning in the second half of the nineteenth
century, and accelerating rapidly in the 1930s, engineering served as a
path for individuals from the lower social classes to move first into the
intelligentsia and then into the political elite. Social mobility was accom-
panied by a perception of engineering as a high-status profession, with
engineers portrayed accordingly in Soviet literature. But in the past few
decades the status and prestige of engineering have declined, and the
quality of Soviet engineering is now under sharp attack from internal crit-
ics. Engineers are referred to as “the gray people,” and prestigious tech-
nical institutes experience difficulty filling their freshman classes. To
understand fully the rise of engineering as both a mechanism of mobility

_and a source of prestige, we must also account for its perceived decline.

This chapter sketches the social history of engineers in Russian and

Soviet society. I have attempted to trace the same key topics in-each
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period: engineering education, the work muaaoEEw.ar vn&mmwwo.a_ EQ.T
tity and activity, social mobility, and the “cultural” image of engineers in
literature (and, in a few instances, film). While basically m&ﬁ.n:.-m to this
outline, I have diverged to stress the key aspects of mmo:. E&Sn.cm_ era.
This approach should compensate for the inevitable blurring .om historical
specificity that results from covering an extended sweep of time.

Russian Engineers

Lenin was correct when he stated that Russia onocvmmm the last place In
Europe in terms of technical cadres.! But the most serious E.ov._mB Mmm
not simply the shortage of engineers. It was .92 to noavmﬁ.o §.E o .MM
nations, Russia had to catch up with a 80.5:m Snm.mr a m_Ewﬁ._oa. .§ ;
obvious parallels to the era of the “scientific-technical 8<o_=aoJ an
Mikhail Gorbachev’s reforms. In 1890 perhaps four EE&& engineers
graduated from the half-dozen higher SnE.mB_ schools in the w=mm_m.=
Empire.2 During the period 1896-1902, mainly Eo:m.v Ew mm.onm of Fi-
nance Minister Sergei Witte, the number of ﬁ.mowﬁom_ .EmcEnmm was
doubled and the number of students more Ems tripled. This growth n.Ewﬁ
be compared, however, to a ﬁoao_wwnonowmo in the number of American
i ing students during the 1890s.? . .
mnwwwwa“mgm 1890s, advanced technical training in Russia Emaoa.:-
nantly followed a “ministerial” pattern.* ﬂm.n: department n..m the H.wm.ﬁma
government sought to train its own specialists for the mw.mo_mo. activities
under its purview, and most technical vmnmonbw_.mvma E@n entire career
within one ministry. This was true of the mining engineers, n”wbmwon
engineers, and military engineers, all of whom were 39158.9 JSSE
from the privileged classes. Exceptions were graduates of E.m.nﬁ:ﬁm.m
under the control of the ministries of education and finance. It is ﬁmm.c-
mony to the tenacity of the ministerial ethos that new, more flexible in-
stitutions were considered “gecond rank” even after they .dmm.m: to pro-
vide an education qualitatively superior to that at the older .Emﬁmn.mm.
With the development of industry and capitalist economic activity, en-
gineers increasingly played entrepreneurial and oGon. roles. H.rm eco-
nomic changes cut two ways. New econormic oa.mmanmc.oum vn.oﬁama op-
portunities for the graduates of the “practical” 5&.55& institutes .éro
were interested in production and entrepreneurship. At the same time,
experience in a ministry proved of immense value for subsequent com-
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mercial activity, and foreign firms found it essential to employ Russian
citizens with government experience to deal with the bureaucracy.®
On a small scale beginning in the 1870s, and much more decisively in

the 1890s, we see the emergence of engineering generalists. Trained at
the Petersburg Technological Institute or in a few cases at other schools,
and with experience in Europe, these engineers sought to break the con-
straints of the narrow ministerial pattern. Prototypes here were 1. A.

Vyshnegradskii and V. L. Kirpichev, two of the major figures who as-
sisted Witte in the expansion of engineering training. ¢

The anvil for forging the new engineering cadres was the polytechnical

institute. Witte established three of these institutions, as well as new
mining and transport institutes offering shorter courses and less ency-

clopedic curriculums than in the existing schools.” In 1895 only seven

technical institutes conferred engineering degrees; by 1902 there were

thirteen. The number of students increased from four thousand in 1895

to thirteen thousand in 1904 and over twenty thousand in 1914. On the

eve of the First World War more students were attending the Petersburg

Polytechnical Institute than had been enrolled at all Russian higher tech-
nical schools in 1900. Although the graduation rate declined even from
the disappointing one in ten of the 1890s, the geometric growth in num-
bers of students produced some increase in the number of graduate en-
gineers.? .

While hardly on the scale it would assume later, engineering education
provided a means of social mobility in tsarist Russia. Russian higher edu-
cation was more “democratic” in student enrollments than other Euro-
pean systems, and much of the non-noble enrollment was at institutions
other than the universities.® : .

With so much emphasis placed on training engineers to staff new rail-
roads and industrial enterprises, less attention was devoted to producing
technicians. Support personnel were usually drop-outs from higher edu-
cation or praktiki (practicals) with no formal training. Secondary special-
ized education was the weakest link in the system of technical training.
Through a complex political compromise in the 1880s, technicums wound
up occupying an intermediate place in the educational system. By the
1890s they were widely regarded as a dumping ground for poor students,
since anyone aspiring to higher education chose a more direct route.

Engineers’ professional activity grew with expanded numbers and di-
versified economic activity, but never broke out of constraints imposed

by the tsarist government. Membership in Russian technical societies



144 - Engineering and Big Technology

was narrowly circumscribed. Most were virtual alumni associations of
individual schools, since organization on broader principles was prohib-
ited. A few groups sought to become local or regional organizations, but
even these—for example, the South Russian Society of Technologists—
were based primarily on a single institute. The only organization assert-
ing a claim to universality was the Imperial Russian Technical Society,
which was too diverse in membership and, as its name implies, too
closely tied to the state to express effectively the professional intérests
of Russian engineers. *°

Engineers made sporadic attempts to establish professional associa-
tions based on geography or specialization rather than ties to a state-run -
school. When the journal Inzhener (Engineer) began publication in 1882,
it articulated the need for a nongovernment professional engineers’ or-
ganization, a call it made repeatedly until 1917.1* Other groups’ efforts to
establish independent professional associations met resistance from the
government.’

Much of the impetus for growth in organization membership and activ-
ity was economic, reflecting increased numbers of engineers and em-
ployment difficulties during the economic slump after 1900. In the events
surrounding the Revolution of 1905, however, many engineering associa-
tions began to pay more attention to broader political questions. In 1904
a group of politically aggressive engineers organized one of the first pro-
fessional unions, and in 1905 the Union of Engineers played a leading role
in seeking to establish an all-Russian professional organization.”>

Despite a strong desire for unity, neither the Union of Engineers nor
any other organization could speak effectively for all Russian engineers,
much less all tectnical personnel. In the highly charged atmosphere of
1905, such an organization was impossible. Groups formed both to the
left and the right of the Union of Engineers. Not all engineers were in
sympathy with even the mildest forms of political activity. L. N. Liubi-
mov, one of the elite transport engineers, recounted having to run for his
life after angering a mob by refusing to doff his cap to the “new free-

doms.” 13 A reaction typical of many engineers was that of E. O. Paton,
who sought to immerse himself in technical problems while remaining
neutral politically. 2 For politically active engineers, a key issue was to
define their relationship to workers and employers, a question that be-
came even more pressing in 1917.

Electrical engineers played a leading role in organizational activity, re-
flecting the importance of electrical technology as Russia joined the in-
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acm.ﬁm_ revolution as well as the' influence of foreign colleagues. Their
mnnfma presaged significant contributions in the Soviet era, 15 m_mnﬁnm_
engineers were among the first to discuss engineering ethics.

Ethical dilemmas reflected new career opportunities as capitalism de-
<m_.ﬁ.€ma. Rather than remaining subject to the whims of bureaucratic su-
periors or corporate employers, engineers could work for multiple em-
u_@onm and even engage in that penultimate activity of the professional
@n&m class, consulting. The chemist V. N. Ipatieff recalls in his mem-
oirs the lucrative consulting fees he received. By 1905 engineering so-
anm.m were drafting model contracts for consulting arrangements with
wzmm_.ws and foreign firms, and Russian mnmm:mm.nm were participating in
meetings to create an international society of consulting engineers. 8

The range of engineers’ legal incomes, however, varied tremendously.
mon.. every talented and savvy expert like Ipatieff there were dozens of
engineers barely scraping by. If the rewards of success in private enter-
prise were enormous, the risks were at least as great, causing many
engineers to opt for gavernment positions that guaranteed salaries and
pensions. !°
. Young mumimwnm frequently reported difficulty finding “suitable” posi-

tions, yet w:m.mg industry remained woefully short of trained personnel.
The geometric increase in the numbers of engineering students pro-
a.:oma a surplus of engineers in some locations and in particular special-
cm.m vc..ﬁ did not begin to meet Russia’s overall need for specialists. Those
é;.r Fm:mn education often took jobs outside their field in order to re-
main in urban areas, while there were persistent shortages of personnel
in rural areas, and especially in Siberia. %

Many positions that should have been filled by engineers went by de-
fault ..8 vmov_m.iwo had to learn their skills on the job. These praktiks,
who were operating going concerns, frequently reacted with hostility :.u
Em appearance of institute graduates lacking applied skills. The metallur-
gical engineer M. A Pavlov recounted how a lab technician at his first
23@50@ fearing competition from a school-educated engineer, put
sand in .wmio{m test samples to distort the results. The problem mm the
praktiki took on a particular edge in the Stalin era, when political leaders

sought to reassert the virtues of uneducated specialists. 22 But these con-

flicts had a very long history.

. If engineers themselves managed to develop a strong sense of iden-
tity, E_m was not no.nmoﬁma.g the literature of tsarist Russia. Engineers
appear infrequently in novels and short stories, and when they do appear,
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their identity as engineers rarely carries mvmnﬁ wwmmgombmm. mmgﬁwmmﬁ
Pushkin’s Queen of Spades is a young officer; Em oumj..wogm special NE
incidental. Dostoyevskii did initially refer to Eo<. mmm ‘;M MMWMMM:&
] r s
is notebooks for Devils, but one searches in vain fo raif
”Mh_ua make his being an engineer rather than his membership in the
o e e pag teristic.

intelligentsia his distinguishing charac o
Sa%w__u\ §9m5acm5mmmmmo= do characters emerge irowm. m:mmwwomwgm
identity is i i k. N. G. Garin-Mikhailovskii's Sfu-
identity is integral to the literary wor . : e

06) are unique in featuring the .
denty (1895) and Inzhenery (19 ) que in B e
i i i rofessional activity.?® Tema Kaitashe

o mma o it d Garin chose his environ-

lausible as anything but an engineer, an n cho .
MMMMN wﬁm?_q to show the general problems of the Enm___mgﬂms_ .ww NMMM

. 13 - m

i f engineers. Another major “engmneer nov

e no:nmnMMM.oa Mswowamno<,m Engineer Menni, but here the

lutionary : ‘ &
w\ﬂmm% engineer is a foil for Bogdanov's Eov_ma.p visions mmgmw, ﬁ_wuw MM
example of any existing figures in Russian life. Mikhail Slonimski's {2

i i i was published after
ivid portrait of prerevolutionary mdemmHm. : .
MMMQ .mMoMHM A%MHE War and is really a historical novel reflecting the issues
of the later period.

. Ny
What, then, was the tsarist era’s legacy to Soviet engineering? ‘There

i ] tion system; and while technical
was an inadequate but growing education sy S e

ainin; i t, especi
was a path to social m%w:ooamm 2 :
Mﬁ _o‘wmn classes, and also for impoverished noblemen, it was one path

among many. Patterns of poor training for support personnel and uneven

distribution of specialists were well entrenched. Famﬁmnmnﬁwm MMM%%MM.

ing i i inning to take on social and professi -

ing identity was only vnm::.z:m . 4 pro : inl

i i tent core of engineering p!

cance. There did exist a highly compe re . b
i ivi liberate their economic system

sionals and educators, striving to : om tom

i i jonal life from government res
foreign control and their profession i . :
SO EMM_ they might become fuli-fledged international vnomm.mmﬂonm_w.

Revolution and Reconstruction

i i d a civil war followed by an
first decade of Soviet power @Bmwmm : .
MMBE to repair the damage resulting from seven years of oo:?mﬁ .M:o
Civil War and New Economic Policy established two memEmm of a policy
. o ince. ,
dulum that has characterized Soviet life ever since. ]
RW< the outbreak of the First World War, Russian engineers Eaw devel
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oped a sophisticated professional consciousness. Thé.main barrier to
constituting themselves as a profession on the model of their Western
colleagues remained opposition from the tsarist government. While war-
time conditions gave the government a rationale for preventing convo-
cation of an all-Russian congress of engineers, the government's handling
of the wartime economy also convinced many engineers that the autoc-
racy was a disaster in economic and technical as well as political terms.
Few engineers mourned the passing of the Romanov regime.

Following the February Revolution, engineers returned to the profes-
sional agenda they had established before the war. They convened an all-
Russian congress, sought to establish a unified engineering society, and
devoted particular attention to establishing an identity distinct from both
labor and management. Although Western experience would lead us to
expect engineers to be staunch supporters of a bourgeois regime, many
Russian engineers were quite susceptible to the Bolshevik appeal. What
there was of a technocratic movement in Russia found significant allure
in an ideology promising rapid economic growth and technical transfor-
mation. Some saw the Bolsheviks as the only group capable of protecting
their property and even their lives in an era of increasing anarchy. 2 Still
others believed the Bolsheviks represented the best chance to defeat
Russia’s enemies. ? If they did not welcome the Bolsheviks, many engi-
neers were at least willing to give them a chance.

We may never know precisely how much of a toll the war, revolution,
and civil war exacted from the technical intelligentsia. Battle casualties,
disease, and emigration reduced the number of trained engineers by per-
haps as much as half. Aftereffects continued well beyond the Civil War.
The opportunity costs of students not trained, skills not shared, and pro-
fessional communities not perpetuated made the damage far more exten-
sive. The Bolsheviks’ task was not merely to take up where the tsarist -
system had stood in 1913 but to repair massive losses.

Some of the damage after 1917 was self-inflicted. Revolutionary edu-
cational policies adopted in 1918 abolished entrance requirements,
grades, and standards in general. s Widespread public demand for higher -
education resulted in many secondary schools becoming higher educa-
tional institutions with no significant alteration other than to their title. A
report by the Ministry of Education noted that schools “developed for
the most part by anarchy, according to local initiative.” "

The educational process itself was dubious. In a situation of civil war
and general crisis, students were more likely to be at one of the various
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military or political fronts than in a classroom.? A Hmwo_:mou carried out
in the name of the working class inevitably gave rise to .vnmmwﬁmwcﬁo
reward workers. Preferential treatment moy..cno_mﬁ.m:mbm (and o#mbma a—_:
not always, peasants) and discrimination me:w«oEaHm.: from Eo.B_m Em
and upper classes were considered to be 6@8_ consequences &MHE e
Revolution. Discrimination proved much easier to enforce than a-
. e
c<m,mmwm “@8 two major obstacles to preferential .Qmwgma. for Somwﬁ.m
in education. One involved the knowledge base. Prospective ME m%ﬁw
lacked both the secondary education B.ﬁ the cultural gow.mmv_.s nee HM :
for advanced study. Even when the Emvmﬂ school curtic M_B ,me e
duced to the essentials of technical ﬁm_.nsm. most workers o:n.% e
yond their capabilities. Workers' faculties were created to %Mms. e -
medial education to prepare io%mn.m and vmwmmbﬁm. for a mmzwﬂwwﬁo
institutions of higher education. But it was not possible ﬁm Moﬂvmazom-
overnight for decades of cultural deprivation or a lack of basic
1 30 »
gﬂu.ﬁnSBEm the lack of education among workers was HME@M_ hw”
compared to the task of ascertaining just who wasa so%w.n a cm__a o
of revolutionary social flux, n ém:“uor MMOAM\SDW M”MMM“”MW mpo Howa%lmw
the difference between life an dea during th i
ents continued to receive front-line rations), .Eo individu
MMWMOmMMMEo proof of proletarian origins were often precisely EOm.M me
had the least claim to that roaﬁmmm” 32 »&mn. .55 the Zwé mOﬂ.x.VMM: b
icy (NEP) brought a period of relative stability. Mmﬁ asin mzom in Omm&w
a closer examination reveals wzvonmswmzhgwmw:wmwﬁm ﬂﬂwmemmum
rod. Debates among the leaders .
MMWMmWM_MM in the schools, including a purge of the student body in
= .
waﬁgwﬂm?\o conflict between education and Eacmﬁdm_ Eﬁmﬁmﬁw oHH
fed over from the tsarist era. During .Ew me, ﬁmo:E.om_ schoo mm &
mained under the education w&bﬁwqm&o:. The emphasis oonc%cm o
be on higher education for engineers, .sa..: short-term o.oﬁmMm ﬁ e :M
for workers. Little was accomplished in the area of specialized secon E%
training, and after 1921 expansion of nz.u oacho.s system m: wﬂ omm.wﬂ .
The new schools that had been mwﬁd__m.wma %Eb.m Em Civil War ?oh &MH
vanished or continued a precarious existence with inadequate und ﬁm
and minimal infrastructure. At the best schools the program reverte
the five-year encyclopedic curriculum prevalent before the war.
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By the late 1920s the education system appeared to be restored to
normal operation. The need for technical cadres was being met to a lim-
ited extent by a combination of old specialists, new Red Directors, and a
large number of praktiki. But the supply of specialists was not adequate,
especially if the tempo of economic development was to be increased.

An empbhasis on proletarian leadership infused Bolshevik policy toward
engineers’ professional organizations. Despite the official preference for
specialty-based unions uniting engineers, technicians, and workers,
however, existing professional organizations continued to function with
remarkable continuity during the Civil War. Government conferences in
1918 and 1919 resolved to establish Engineering-Technical Sections
(ITS) under the mass-membership trade unions that would be respon-
sible for “material” issues. But the All-Russian Association of Engineers

was permitted to continue its activities directed at economic reconstruc-
tion and technological development,* and the Russian Technical Society
continued a precarious existence.? Even during some of the darkest mo-
ments of the Civil War the government provided financial assistance for
these organizations, which suggests that they retained some patrons. 3

The ITS played a more active role in the mid-1920s. In addition to
continuing to-support engineers’ material interests as economic relation-
ships changed, the sections took on responsibilities in education and cul-
tural work, including raising. qualifications and providing training for
workers. But the direct interests of members continued to take prece-
dence. In 1923 the central bureaus of the construction and railroad work-
ers’ unions were able to set aside a specific number of places at technical
institutes for children of ITS members.*” . :

Members of the prerevolutionary Russian Technical Society sought to
continue their corporate existence and play anindependent role in eco-
nomic and technical policy. Most striking in this regard is evidence that
the influence of international technocratic ideas resonated strongly. P. 1.
Pal’chinskii considered the engmeers to be the only “reliable” group in
Soviet society, and the sole group capable of negotiating successfully
with foreign governments and corporations.* These engineers and their
technocratic musings hardly represented a significant threat to the So-
viet government. Yet their discussions and group activities were more
extensive than has previously been believed, and it is obvious what could
be made of these activities in a supercharged political environment.

Influential members of the leadership, including Lenin himself, inter-
vened repeatedly to assist engineers and scientists experiencing political
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troubles and problems with living conditions.*® These initiatives were
expanded during the NEP. But central policy frequently encountered ob-
stacles from local officials, from workers, and from Party committees.
Specialist baiting, while only a temporary government policy under War
Communism, proved very difficult to curtail. Harassment, persecution,
and even murder of specialists was not uncommon. One specialist re-
called the mid-1920s: “In one plant specialists were threatened, cursed
with the vilest language as bourgeois and “former people”; in another
plant unexpectedly doused with water; ina third trundled out of the fac-
tory in a wheelbarrow; in a fourth their apartment windows were broken;

in a fifth an engineer was struck in the face.”

Measures taken under War Communism and the NEP did little to alle-
viate the shortage of specialists. Those with education continued to pre-
fer administrative positions, while most of the jobs in production were
filled by praktiki. The majority of graduates did not actually work in their
specialties.* The major difference between the mid-1920s and late
1920s in this respect was the degree to which the situation was regarded
as a crisis.

Little artistic literature was generated in the desperate conditions of
the Civil War. The strongest themes in this period were utopian yearning
and antiutopian critique. Representative of the numerous utopian fanta-
sies was Bogdanov’s Engineer Menni, frequently republished during the
early 1920s.42 The most famous, and best, of the antiutopian critiques
was Evgeny Zamiatin's We, published in 1922. The designer of the space-
craft in We is never described as an engineer, yet his experience mirrors
the inner conflicts between technical opportunities and spiritual qualms
experienced by many technical specialists in this period. The chaos and
devastation of their surroundings drove writers to seek sanctuary in
idealized fictional worlds. :

Katerina Clark has noted that during the NEP, literature demon-
strated an “almost perverse” preoccupation with the war and War Com-
munism. Yet we must remember that novels require time, and often are
written after reflection on personal experiences. There is an inevitable
delay between events and their recording in fiction. To write about the
present moment entails the risk of being overtaken by events—a partic-
ularly dangerous situation in the Soviet context. :

Electricity is the hero of much NEP fiction, not the engineer. There
were few models of Red engineers available, and bourgeois specialists,
even if temporarily acceptable in the economy, were not permissible role

e e g e
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Boao._m. HEm is perhaps additional evidence for the view that the com-
promise §z., bourgeois specialists was never more than a tempor
accommodation. Kleist, the old engineer in Gladkov’s Cement is rmnw:nw
a role Boam._. And Cement was perhaps the preeminent 50«0_ of the
Zm.mvv .mmSEwwE:m conventions for the entire genre of production novels
which occupies such a prominent place in Soviet literature, 2

Cultural Revolution: The Onmmm Divide

The Cultural Revolution of 19281931 was a major turning point. What-
ever the reasons for the shifts in.policy, an evaluation of Sm.ooumo-
quences must regard the events of these years as a catastrophe for edu-
cation and engineering professionalism. Successes in social engineering
have to be weighed against long-term costs in the quality of training, the
nature of institutions, and the character of the profession. _
New technical institutes and miass production of engineering cadres
were Ea&% the primary reasons for or consequences of the Cultural
Wm<.o_=co:. But generating new communist specialists was both a chief
Bo.c<m and a major result. While drafting a program of rapid industriali-
zation for the First Five-Year Plan, Soviet planners recognized that the
already severe shortage of personnel would be exacerbated. Initial pro-
posals for expansion of the higher education system took account of avail-

able resources. In 1928 the government proposed creatirig forty-seven

new imnstitutes. While not meeting all the needs for personnel, this prob-
ably represented the extent of what was realistically unEoﬁ_?m.s Typi-
om:% the plans provided for 100 percent of the projected need for en-
gineers but only one-third of the required technicians.*® Second
technical training remained an orphan. - -
It quickly became apparent that the specialists to be trained were
scarcely adequate to staff the old industrial structure, much less the vast
number of new facilities established by the industrialization program. At
the November 1929 Plenum, Stalin insisted on accelerating ﬁmB.vOm
across the board. The number of schools and students was vastly in-
creased; the term of study was cut to four years; and the curriculum was
MMMMMmM,MV cmz.w mm.wmwmm_m, with narrow specializations suited to specific
. The main method of creati it
e o hethod o ting new schools was to split off m.mnc_cmm

The student body was increased largely by _oé,mnnw standards and



152 - Engineering and Big Technology

adopting a blatant policy of class &moﬁaumaos mm<od.=m. vmm.q _uosﬂ
nees—uydvizhenie (promotion). This period rmm been ammn.ncm .MM msmw !
by others.*” But it is important to note that wogm,\.wam:nm in soci ; amo ]
ity were accompanied by negative consequences in the asw._@ ofe :%
tion and character of educational institutions that have persisted into the
GWMM.@@ with an impossible task, Stalin and his oo=m.m gues Jﬁ_mm:% o.vam.a
for a solution emphasizing quantity rather than n:m_ﬁm -Educational insti-
tutions suffered from rapid expansion and competition mo.n scarce anm.m
sources. Most of the expansion of the school system came ina nmnoc_no
about eighteen months in 1930-31. .G:ama %wmm ooseﬁ_on_m. ﬁmwn w.
equipment, classrooms, and dormitories were in scarce supply M i,
ally all schools. By 1935 —36 Soviet ma.:owco:a waaamc‘mnonm .uz<mnm .
egorizing the existing institutions as “strong @8:3& h‘m o M °
(svednye), and “dwarf” @aln.wcw_p&.s The number in the “dw.
r from inconsequential. _ .
moHH.M MMWW&% of weak institutions and uneven .mc.ama psm_mx macomﬁ.u
tion officials gave up any hope of broad training. ﬁ_m. m.om“_ mo&hﬂ o
impart basic skills to poorly prepared manEm. in a minim; Bnmﬁ“: Lo
time. The directors of one leading ZOwoo.E institute were We_ o
cluding that while broad knowledge of science Ea. ﬁor:o ogy H_M_ .
desirable and even useful in subsequent work, .Eo limited .M:oﬁw omeE
available for study made it necessary H.o _..mwozmom E.Hoé_,w \.rmm. M.. mEAmE
value and replace it with deeper mvwn_mruom education. . ti s o_ rent
stage of development the nation’s industry demanded oﬂmm.wm,wﬁ ar
rowly specialized engineers.”* A subsequent T eport Hw.o w : e
reached the point where they train narrow engmneers, on the level o
ci "o . .
xammmw commissariat sought to train its own staff in wvmﬂmE@.m S0 Eﬁmwm
that they bordered on the absurd. There was an engineering vowfﬁﬂ :
(dolzhnost) for each specific aspect of vno.acmaoz. The Commissarial *
Light Industry included engineering wvwo_m_cmw for the ooBv.nmmmMnM
each type of machinery. The OoBme.mwnmﬁ of mmmé.ga:ma Em_ﬁm e ,H,MM
separate engineers for oil-based paints and .noclo__..g.wwa paints. :
Commissariat of Agriculture trained agrononusts mo.n S&Sacm_ crops MH“
veterinarians for each type of animal. Each commissariat was afraid to
jalists trained by another.® .
ﬁamwwwmwhww nmmvosamw by using students in menial jobs, so'that E%<
never learned about production in general but merely how to perform the
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narrowly specialized tasks for which their education prepared them.,52
Since “direct production practice” was a fundamental aspect of higher
education in these years, assigning students to workers’ jobs was not
only convenient and profitable but also ideologically correct.

Mass production of poorly trained individuals with engineering creden-

tials did more than debase the currency of higher education and under-
mine professional identity. It exacerbated the already inefficient alloca-
tion of personnel. Even before the Cultural Revolution many individuals
with engineering educations preferred positions in ‘administration and
other forms of nonindustrial employment. Now this flight became an epi-
demic. Completing secondary specialized or higher education was a path
for escaping the pressures of work in production. :

At the same time that the engineering profession was flooded with
poorly trained vydvizhentsy, the atmosphere created by the show trials of
engineers in 1928 and 1930 led to the elimination of the older profes-
sional organizations. The All-Union Association of Engineers and the
Russian Technical Society could not survive the atmosphiere of the First
Five-Year Plan. Yet the supposed disloyalty of bourgeois specialists is
open to serious question. At the April 1928 plenum the Party had ap-
proved documents stating that “the great majority of the technical intel-
ligentsia has come over to genuine cooperation with Soviet power.” 5
The precise motives for Stalin’s assault on the technical intelligentsia still
require elucidation.

Despite the declining status of gmw:mmnw_ professional organizations,
the suspicion of specialists, and the extolling of practical proletarians,
this was a period in which the prestige of an engineering degree soared.
But prestige did not automatically accrue to all engineers. It is necessary
to refine our understanding of the social processes at work in the first
five-year plans. Whereas old specialists owed their prestige to their
knowledge and the quality of their work, most of the new vydvizhentsy
derived their prestige from being among the elect: they had been se-
lected for their services to the Party and were destined to occupy Impor-

tant positions after completing their specialized training. .

The quality of vydvizhentsy education was questionable at best. De-
spite their inadequate preparation for advanced study, they were ex-
pected to take on tremendous amounts of political, agitational, and social
activity at their schools.® The attrition rate was tremendous, but the
survivors formed a fraternity of leaders with special traits—political acu-
men, blue-collar credentials, and superb networks.
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The prestige of engineering resulted m”oa its no_m. in woﬂ:#nbm wﬁﬂ
mobility and political advancement, not its economic significance.
this social sea change carried over through the Brezhnev era. In 1980,
80 percent of the members of the Politburo m.ca 65 vwnmmzﬁ oh Central
Committee members had received an engineering education. In the case
of the Politburo, most of them were S&eﬁw@@. S8 :
The fiction of the First Five-Year Plan in many .H.mmvoo.a .F.&Sm up
where Cement leaves off. Rapid qmbmmod:waoum. utopian aspirations, .mba
. accelerated tempos dominated the era. This was not a cwo_&nov mmmEmM
which an engineer could feel comfortable. C_,.ﬂm Kleist in 0m§§m§ an
Nalbandov in Time Forward, engineers are dubious heroes at best. hey
manifest an outmoded inability to believe in the great _.mmm. Hrm vOmﬂ__nwm
character is the practical man who overcomes Em.EEﬁm _Bummmr M
technical rationality. Katerina Clark has =o~.8a &wﬁ qh.nom qumno :B‘m om
writers who got their technology wrong in this vwn.oa.. At namvmm:wa
time, there was an emphasis on overcoming the limits imposed by o

and rational technology.

Stalinism

The era of Stalinism following the OEEJ& Wm<o_1mou consists _MM Q.MMM
discrete periods: the second and (abbreviated) z,Ed m<m-<oﬂa % qm_ the
war, and postwar reconstruction. Although the v.mnoa w:o_..; Mm " Mw od
as a whole to emphasize commonalities, we must recognize t e
important differences. _
s.mmw M_MMH_M:%N even Stalin recognized Em.a.wamm.m that had been %mam:mg
by the Cultural Revolution. A new m&d.::wﬁ‘mgm body, the U- Aﬁow
Committee for Higher Technical Education (VKVTO), rmmqm%@ xa %
Krzhizhanovskii, sought to restore a sense of standards. . It provided a
central administration but did not have the power to moﬂn.m Sacﬁ.dm_ M:E-
istries to comply with its suggestions. wnozmn.s.w .& ncw__g vmam_wwm , as
indicated by repetition of most of the 1932 criticisms E,E.,o.&mn A_onM
reorganizing the committee in 1936. The narrow m@mem_.cmw deve o%m
during the Cultural Revolution manifested tenacious staying power. M
specialty list was cut from nine hundred to three EEQS.Q n.mﬂmmonmm, an
in technical fields it was reduced even ?ﬁ:mngwﬁ within three years
ow specialties had reappeared. . ‘
Bmmw MMMT M<Mm“ the Moooza World War, Pravda noted that in the Soviet
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Union there were five times as 'many higher school students per one
thousand population as in Europe. The quantitative problem had been
solved. Quality was another matter. Recognition of the need for a smaller
number of better-qualified specialists led to reduced admissions begin-
ning in 1939, along with cuts in student stipends. 5® But the war changed
everyone's orientation. Once again a crash campaign for more specialists
was instituted. In part this was a response to perceived wartime needs,
but it was also what the system did best.

Many of the emergency measures adopted during the first two years
of the war resembled policies of the Cultural Revolution. Graduations
were speeded up, courses were shortened, education was combined
with regular work in production, and students were required to add polit-
ical and military studies while also participating in extensive “social la-
bor.” The rapidity with which these measures were abandoned—in most
cases beginning as early as 1942—provides a trenchant commentary on
how they were evaluated. By 1944 the emphasis on quality was genuine
and widespread. 5 .

The war also accelerated geographical change in the school network.
Educational opportunities were expanded in Siberia and Central Asia,
laying the foundations for later development of new scientific centers. 6!

During postwar reconstruction there was again a serious shortage of
cadres, and quantitative growth again took precedence. In the first post-
war decade the number of higher schools more than doubled—in part a
restoration of the prewar institutions, but also reflecting the rise of new

institutes and continued geographical expansion. The number of higher

schools in the east quadrupled. But once again quantitative expansion
took place without adequate provision for teaching cadres, equipment,
and housing. Local officials did not always attach the same importance to
education as central authorities. The infrastructure of educational insti-
tutions was frequently appropriated for other purposes, and even several
years after the war, schools were struggling to reacquire scarce building
space occupied by local administrative bodies. 62 C

Social mobility was a less pressing issue after the First Five-Year
Plan. While workers’ faculties and preparatory divisions continued to ex-
ist, most students came from secondary schools, where academic merit
usually counted for more than proletarian origins. Yet one crucial episode
of social mobility deserves mention. During and after the war an influx of
demobilized veterans into technical schools had a major influence on the
student body and subsequent engineering cadres. .
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Working conditions improved only marginally through the Stalin era,
and massive turnover of personnel persisted. During the early five-year
plans, engineers frequently “volunteered” to sign pledges that they
would remain in their jobs for a fixed period, usually until the end of the
current five-year plan. Technical institutes could have a new director four
or more times in the course of a year, a pattern that might be repeated
year after year.®

Technical competence was scarce in the 1930s. Old specialists were
under a cloud, and they had acquired their skills on outmoded technology.
Many of the new Communist managers lacked adequate training. Com-
missar of Heavy Industry Sergo Ordzhonikidze complained that the fac-
tories had outgrown the managers.® One gets the sense that no one was
competent, while all were being pushed to the wall by demands for an
increased tempo of growth. :

The Second Five-Year Plan was supposed to be the plan of “fuality,”
but by the fall of 1935 this began to be undermined by a new campaign
for a faster pace. The Stakhanovite movement placed engineetrs in an
almost impossible position, not very different from what they had expe-
rienced during the First Five-Year Plan. The pressure was soon com-
pounded by more intrusive police activity, as the inevitable errors and
accidents of speed-up were attributed to espionage and sabotage. %

The engineer-manager in theory benefited from one-man manage-
ment (edinonachalie). But in reality he was under constant pressure from
bureaucrats above and workers below to revise plans upward. Managers
lost control over wages, rations, housing, and other incentives, and even
a loyal apparatchik who supported the increased tempo was not in a po-
sition to be a dictator. Some shock workers (participants in accelerated
work) elected their own managers. Engineers were able to participate
only tangentially in the informal shop-floor networks that became crucial
to success in production.s® While these factory-floor systems allowed
workers to feel a sense of group identity and solidarity, and to protect
their interests, engineers were always at the edges. And no efforts to

unite engineering or Supervisory personnel were tolerated.

After the assault on bourgeois specialists during the Cultural Revolu-
tion, old specialists no longer figured prominently in campaigns directed
from the center.s” At the local levels, however, they often suffered from
specialist baiting and a general climate of mistrust. At some technical
institutes old professors were dismissed in the late 1930s.¢8

Employment patterns reflected the pressures on specialists and their

i
:
w
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Emmw&:m.ﬁm .Unmvmhmaoa. Engineers with diplomas continued to work in
mgm.qmnoz. while production was overwhelmingly the E.oi:oo. of
?ﬁw.n\s and wvydvizhentsy without higher education. Soviet enterpris
oos.EEma to be heavily overstaffed with administrators in com| et
their European and American counterparts, % pesonto
o On the eve of n.:m war in Hwﬁ there were 214,000 specialists with
gher educations in the industrial commissariats, of whom only 68,000
(less Emn 32 percent) worked in production.” The situation in re mn,n to
ﬂmogo_mnm was slightly better, with perhaps 50 percent Son_c.bmmb ro-
duction. At 5&.&&:& enterprises the situation varied widely. F omvmx-
mninw at Em Kiselevsk mechanical plant all twelve engineers occupied
administrative posts. But this may have been an exception. The Trud
plant .Ea. seven of twelve engineers and twelve of seventeen technicians
MonwSm in Em shops; but the plant also had thirty-eight praktiki occupy-
ing engineering positions.” S
The nrmm.QOw of professional life is demonstrated by the fate of the
new E.CEo: O.o:=o= of Scientific-Technical Societies, Established in
.Howw. this wnmmENmﬂo: was not able to convene its first congress until
.meo. The “transmission belt” image of organizational activity reached
its fullest development in this period. 2
. Despite—or perhaps because of—crash education initiatives, the ma-
jor woﬁ.ow of new cadres for production during the war was Em_ transfer
of specialists from administrative positions.” A second major influx was
of mmam_mw,. whose proportion in the student body increased significantly
under wartime .non&mozm. In the Soviet cultural context feminization has
had a _A.Em-ﬂmn: negative impact on the prestige of engineering. 4
Ucn.:m En. war attention was devoted to rationalization and invention
m.aa to improving the organization and productivity of labor. 7 Under SE‘H
time oo.na:.._o:m genuine scientific research and innovation were even
more &mn:# than previously, and were focused on activities directly
oonzmoﬁ.ma with military products. Methods used to solve logistical and
production problems often required little in the way of research and de-
<¢~ouﬂmwr Army quartermaster A. V. Khrulev described the 5396-
ments in n.nmumvon derived from using horses, reindeer, and camels—all
v.mgmn. suited to the unpaved roads of the Esﬁon_mna..n:m: modern
Eo_mm., which were in any case unavailable. : <m-
It is not m:nwammum that the war encouraged extensive militarization
w:.a E.m expansion of political involvement in science and technology. Po
litical involvement in Soviet science has always been two-edged, Mwsmmu
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tuting both a disturbing intrusion into the creative process and a means
to expedite the realization of high-priority goals.™ The apparent lack of
administrative control before the war was due as much to “undergovern-
ment” as to assertions of independence. The Party simply did not have
sufficient trained personnel to exercise close control over scientists and
engineers engaged in research and development. To some extent this
can also be attributable to a basic respect for natural science in Russian-
Soviet culture. Political problems in the Academy of Sciences in the
1920s affected mostly the social sciences, and it is likely that a detailed
history of the purge era would show a similar picture.™

The political treatment of scientists has generally differed from the
treatment of technical specialists. The specialists appear to have been
regarded as a greater threat, particularly at the end of the 1920s. It also
seems, however, that engineers were sufficiently intimidated by the
measures taken against them in 19281930 that there was little need for
special purges among them in the late 1930s. But their docility was pur-
chased at an enormous cost to the economy. Disincentives to innovation
and to work in production contributed to serious technological backward-
ness in Soviet industry, a condition that has still not been alleviated.”™

We still know far too little about the identity and collective biography
of the victims of the purges, and these questions will remain unanswered
until further archive materials become available (if they exist). We do
know that virtually the entire group of activists in the engineering-
technical section of the metallists’ union was purged, suggesting that the
terror frequently struck the most active and professionally conscious
among the technical cadres.® -

The capacity to focus talent and resources on high-priority areas of
research and development, as opposed to specific construction projects,
was mainly a product of the postwar era. Following the war, however,
the Party remained desperately short of technically competent mem-
bers. A solution to both shortages was sought in co-opting the scientific-
technical intelligentsia into the Party and fostering a greater Party role in
local-level R&D organizations. !

The wartime experience helped to change the attitudes of a large por-
tion of the scientific-technical intelligentsia. Many who would not even
have considered joining the Communist Party before 1941 became mem-
bers under wartime conditions.? The proportion of Party members with
higher and specialized secondary educations increased during the war
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menw Wwa ww.m.mwnnmnﬂ to 57.4 percent. By 1945 over one-third of the
cmnmn.m“:_ou specialists with a professional education were Party mem-
The voﬁémn decade is the least-studied period in Soviet history, and
one a.um" requires much more investigation. It was not a time mon.zms
mitiatives in professional organizations. But, as Vera Dunham has dem-
o.umﬁmﬁma in her book In Stalin’s Time, it was a period when the E.gmow-
sional ethos and reliance on scientific professionalism that had emerged
before and during the war became part of the Soviet social contract. Dun-
ham has amwoacaa this as the “Big Deal” betweer the S@.B.m and
the new, largely .professional middle class. Its wartime origins Amwm
seen clearly in Korneichuk’s novel The Front. Following the war a pleth-
ora .om popular novels conveyed the same message. The maurmmmm was
o.:Em style and ethos rather than on engineering, but even the produc-
,MMM Mwé_m of the period feature an acceptance of the mzmﬁmm&:m, profes-
. Srmnm. En regime had declared war on neutrality and apoliticism dur-
ing the First Five-Year Plan, it now accepted a much more modest .mom_
It was more important to say the right things in public than to live E,.w
credo 8. the fullest. Inner emigration might even be acceptable, provided
one denied it publicly. The basis for the pervasive apathy of the Brezhnev
era was already being laid. o .
wﬁ the significant changes initiated during the postwar period took
Hoo‘.n A.un_w gradually: While Azhaev’s Daleko ot Moskvy expresses a certain
woﬂwﬁ mnnﬂcao.ﬁoéma knowledge, there are still echoes of specialist
ai . o . ) .
vmnw.mzmw e pipeline is cE.: in one-third the time projected 3, ex-
CESEE is also our major source regarding the work environment
@EEm a.um period. Despite the demands of reconstruction, one gets .mwo
impression of a much less overwrought tone in industry. Serious, stable
m:ﬁ consistent work are valued, rather than the increased SS.gm m:m
stunts of ﬂ.sm nmi% five-year plans. An engineer who meets the plan and
fulfills basic social norms can expect to enjoy the rewards in relative
peace. And fulfilling a plan is itself a relatively peaceful process, in 8.8-
parison to the prewar environment. _
.wﬁ this was still the Stalin era. Even a decorated military engineer
might find it impossible to live where he wished, and many oo:ﬁ::ma.ﬁo
labor in the netherworld of special camps. #
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De-Stalinization and Stagnation

The Khrushchev era witnessed an attempt to escape from the amvmm..n-
mentalism that dominated Soviet administration, g:. the _mwmmumgv
never found the means to end this condition. In ma:om..noa the Big Deal
came under attack, as Khrushchev’s policies made it clear that n.-m
middle-class status acquired by those with macowmon was 5.3 necessarily
hereditary. New rules for higher education required a period Om. employ-
ment before admission to higher school, and called for m&omﬂo: &o:.m
with full-time work in production. The result was moEoFEm of a new
vydvizhente, with admission preferences given to ﬁomm with .M; _mmmm Eo
years’ work experience and those §=5m to continue working Sw__ons :
school. Fraud was once again rampant. Since that time class-base wm_ﬂ_u-
cation policies have not been wwﬂzmgma. although they have generally
i mphasis since 1960.
a@nMMMMMWanMMOWBw resulted in fluctuations in the J:Bco.n of mosoo_m wMg
students, but overly rapid changes frequently had little or no impact. By
the time local education authorities geared up for Hmmoa.um, .&.m% .rma co.m:
superseded. After 1960 consistent expansion H.mmc_ﬂm.a ina m_msmmnm:n Ms-
crease in the number of graduates, along ,Sa.u a oo:gcs.m .ﬂmn ency om
engineering graduates to find va._oS:ma in voﬁqmgmﬁmﬁ_ﬁb mba
blue-collar positions. Many still avoided production.®” Growth con E:M
at gradually declining rates until me.w.. And the preference was still for
i ucation, not technician’s training. . .
EMMMMMM%% strained resources, demoralized the ﬁmmngbm mamm.m.mﬂa HMM
creasingly undermined the credibility of the oa:mm.no: m%.m.SS. Ye A
plan had to be fulfilled. This resulted in the pervasive E.wocnm. of n.gmo an-
ically awarding passing grades to students merely for attending n_mMmMMm
Faculty whose jobs depended on the n:Bcwn.om mﬁ.&mﬂw enrolle .
little desire to jeopardize their positions by giving mm__S.m grades, and the
students understood this game only too well. ﬁ_m. w.on_m_ 5%.9 of access
to higher education for all was maintained E providing evening and cor-
respondence programs. Today these vwﬁuE.ﬁo programs continue to ac-
count for about 40 percent of Soviet engineering graduates and are
i riticized for their poor quality. o
§AWMM%8 persistent problems with cadre m:onm@o? E.m belief in EN.S-
ning was thoroughly imagmoswmsna. It cwowam _Ewomm&_o to conceive
of a solution to personnel problems involving anything other than more
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or better planning. Planning had to be more scientific, based on better
data, or conducted according to new formulas. It was unthinkable to
question the idea of planning itself. 8
The Khrushchev period did witness the beginning of two trends with
long-term import for technical specialists. One was a reorientation in
specialty preferences and planning that increased the proportion of stu-
dents in automation and computing. This was the sole significant statisti-
cal shift in specialty distribution in the post-Stalin period. 8
The other major change was a shift in the ratio of wages for engineers
and workers. In contrast to the rapid change in specialty distribution,
wage leveling was a gradual but consistent process over more than two
decades. By the 1970s it had reached absurd proportions. In construc-
tion the average wage for engineers actually fell below the rate for work-
ers. Wage leveling reflected the regime’s social policy, as well as the fact
that many engineers were trained in narrow specialties more suitable for
technicians. .

As was the case through much of the period under study, the retarded
technical base of Soviet industry meant that workers moving from village
to city were simply exchanging one form of physical labor for another. %
For specialists, technical backwardness had a similar impact on prestige.
“Rationalizers and automators” had little to do in an industrial environ-
ment where physical labor predominated. As recently as the 1980s pro-
duction lines with robots used the modern equipment for only limited
aspects of the production process, while workers hand-carried products
from ordinary lines to the automated sections and back again.

Employment trends reflected the continued fragmentation of special-
ties, and their debasement. Not only did most institutes, following in-
structions from their ministerial patrons, continue to train specialists in
accord with precise, narrow needs. They also spewed forth an absurd
plethora of pseudotechnical specialists such as “engineers for wage and
norm setting” and (my favorite) “engineers for socialist competition.”

It is hardly surprising that under these conditions the prestige of en-
gineers declined sharply.® In part this was a process seen in all industrial
societies in the postwar decades. Technocracy and rationalization were
not bruited about after the Second World War as they had been in the
1920s. It was also a function of changes in the structure and character of
scientific and technical activity. The decline in prestige of engineers and
scientists has been a nearly universal phenomenon in the age of the in-
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dustrial research lab. Technical improvements have always been the
product of multiple input, but now this phenomenon has often effaced the
individual inventor completely. .

In the Soviet Union the global trend has been accentuated by the eco-
nomic system’s abysmal performance in technological innovation.® In-
centives for scientific research and invention are weak, but creativity has
not been stamped out. Incentives to diffuse innovations, however, are
almost nonexistent. Of the new technological processes introduced
in the Soviet Union, 80 percent are introduced at a single enterprise.
Of the remainder, almost all are introduced at fewer than five enter-
prises. An appalling .6 percent of new processes reach more than five en-
terprises.* _ ;

The decline in engineers’ prestige and status has combined with

changes in the Soviet social structure to make engineering a less desir- g

able career. Competition to enter technical institutes began to decrease
in the 1970s and dropped precipitously in the 1980s, despite an overall
increase in the number of applicants to institutions of higher education.
Not only are salary and employment possibilities in engineering consid-
ered to be bleak, but it is not the career of choice for second-generation
students. The applicants to technical institutes come mainly from worker
and peasant families, or else desperate students for whom any higher
school is preferable to the potential loss of intelligentsia or middle-class
status. As the Soviet Union becomes increasingly a middle-class society,
the difficulty of filling the engineering schools will increase. %

Conditions in professional life have reinforced the decline in prestige.
Shortly after Stalin’s death the government introduced a new form of
engineering organization. Once again engineers and workers were com-
bined in a single union. The inevitable effect was to reduce the status of
engineers. % Without a professional society, it remained very difficult for
Soviet engineers to develop group cohesiveness or links with the inter-
national community. :

Emigrés speak of a palpable increase in the Party’s role in science and
technology after roughly 1967 or 1968 (the exact timing varies in differ-
ent geographical areas and specialties, and even among individuat insti-
tutes). Increased Party activity manifested itself in vetting of personnel,
declaring the Party’s right of control over research and development in-
stitutions, and in the growing number of specialists and managers holding

Party membership.®” Once again political involvement was double-
edged. It could result in priority for particular institutions and guarantee
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Mnmc_m_ ?:&:m for significant projects like the space program. But per-
%MMM&M@QQonm were often made n.S political rather than scientific
Ironically, it was precisely when engineerin
among the public that it achieved full mnomm%mznm W WWNMM:”M _mwonmwm _MMM
1950s the Big Deal was consummated, and expert w:os_m&.um became a
mark of Sm. rmno. In this context scientists and engineers could finally
become Uom._nsw protagonists. The temptation persisted to portray them
as proletarians or gadflies, as somehow not typical, but specialized
knowledge itself was no longer a stigma. . .
. Cultural images of the engineer in the Brezhnev period came predom-
mantly from two genres: village prose and production novels. In the
Brezhnev-era production novel there is some ambivalence about the Ho_.m
and status of engineers. The genuine hero is an m:mmammw who rises from
the .€o~w. force rather than one who is a second-generation member of
the _.bnmEm“oammm. In Kolesnikov’s School for Ministers trilogy, the aca-
demic engineer Wﬁnﬁoﬁmﬁ the upwardly mobile worker >._E=E are
able to talk frankly about the greater chances for a new invention’s bein
accepted if the worker is involved in its development. And it is EW
worker Altunin who moves on to the heights of power after strugglin;
through amrﬁ school. On the very day he receives his engineering de-
gree, Altunin is shifted from production work to management, demon-
strating both the promise of education and the shortage of S&mw
. In contrast to the production novel, village prose reflects the decline
In status of the entire scientific-technical ethos, In works of the S.:mmm
school :.wogmom_ specialists appear infrequently, and when they do Emm
are harbingers of destruction, corrupters of values, or at best providers
of Hobson's choices, as in Rasputin’s “Farewell to Matera,” or the tre-
Eo:mocm_.w popular film Siberiade. Films provide a significant source of
.n:mawnaoﬁummoum of engineers in the Brezhnev era. Pena s a farce Qmu_..
ing EE the threat posed to old-style managers by the scientific-technical
revolution. The hero of Moscow Does Not Believe in Tears is a practical
chap <<.so @Ea-n.mm the apparatus many of his institute’s engineers use
for their dissertations. While still retaining older ideological elements,

Emmﬁmnmﬁﬁmmzam:so:r.own@ggmgHos.a . .
i eab full in -
tion of the middle class. P abasis for tegra;
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Gorbachevshchina

Mikhail Gorbachev inherited a situation in which the quantitative aspect
of the technical cadre problem had already been solved. In 1975 the
USSR employed three times as many engineers as the United States,
and the number was continuing to increase at double the American rate.
Not until 1983 was there some indication that the expansion had
ceased.® Inertia and continuing excess demand for higher education,
however, make it difficult to curtail enrollments.

The new leadership has demonstrated a willingness to confront the
plethora of difficulties in engineers’ training and employment. The Basic
Directions for Restructuring of Higher and Specialized Secondary Edu-
cation, approved in 1987, cite a long list of problems, most of which are
familiar from the 1932 decree on the same subject. The State Committee
on Education has stated its intention to deal with uninterrupted and un-
warranted increases in numbers; a level of education that does not meet
contemporary demands; fragmentation of specialties; overloaded curric-
ulums; overcrowded classrooms; poor knowledge of new technology;
failure to appreciate the role and value of secondary specialized educa-
tion; lack of teaching cadres and basic infrastructure; low pay for.teach-
ing: serious shortcomings in employment of specialists; .and anarchy in
plans for the number of specialists developed by departments with no
accountability for the figures.® Boris Eltsin even noted the constant rep-
etition of the same problems over several decades (although he did not
look back to 1932).1%

Thus far the major accomplishment has been a Confucian one: things
are finally being called by their proper names. This is a crucial first step,
but the next moves will be more difficult. The February 1988 plenum of
the Central Committee adopted a resolution consolidating the several
strands of education reform and placing all education under a single bu-
reaucratic agency for the first time since the 1920s. It remains to be
seen, however, how the new State Committee for Education will handle
relations with the industrial ministries which are being called on to fi-
nance much of the projected improvement in educational facilities.

Aside from the education reforms, there have been other imtiatives,
including measures to increase salaries for some engineers. This will not
affect all engineers but rather will be limited to those with important jobs
in productive enterprises or sectors. It reflects the new regime’s accept-
ance of major income differentials, and has already had a positive impact
in a limited number of instances. .
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A significant development in a number of professions has been public
appeal for new professional organizations, including inventors design-
ers, m:.a education workers. There has even been a call to mm.Svmmr a
new union of n:%:manm and scientists—quite a claim in a society that has
Gemnn.soma purges of supposed technocrats. It is striking that Soviet
professionals frequently tend to pick up the threads of the professional
E‘omS.Bw articulated by their prerevolutionary predecessors. 10t

It will be interesting to see how these changes are manifested in liter-
mEH.m. Thus far we have not really seen the full cultural results of pere-
w_ﬁ.xwm, only those of glasnost. The novels, plays, and films released
during the first few years of Gorbachev's term of office represent the
nEEmm_ product of earlier periods that had been denied public release.
..H.:m literature of perestroika is only beginning to appear and is still lim-
ited to memoirs and journalism. 2 Perhaps in the 1990s we will see lit-
erature reflecting the changes of the 1980s.

The mBEmEnom. surrounding engineers’ status, numbers, and varied
roles in Soviet society become less challenging when we separate out
the component parts of the scientific-technical intelligentsia and refine
our Eama.mg&nm of the term engineer. A great many of the individuals
called engineers in the Soviet Union would not have that title in Europe
or America. The criteria for membership in the engineering elite are of
m.ﬂ least two types: technical and social-political. Since the 1920s profes-
mmosm_ _mwamnm:,% has not been in the hands of those selected by the en-
gineers themselves, or those who have the greatest claim to interna-
tional professional recognition. C

wo.S.Q higher education perpetuated many attributes remaining from
the nineteenth century, including departmental orientation, encyclopedic
Edm.mm.am.opq study, and poor success rates. Neither tsarist nor Soviet
mnauzmﬂ.nmﬂonm were able to resolve whether technical training should be
the province of educational or industrial administrators. The problem of
supply was resolved not so much by vuos.aim adequate numbers of
S&.mm as by debasing the meaning of an engineering degree. Formal
Bcoam:aw pervaded the system from 1929 to the mid-1980s, and the
poor quality of many of the cadres graduated during that half-century was
the result. o

A corollary of the problems in engineering training is the persistent
orphan m.nme of secondary technical training, with the related shortage
of _“mn.g._n_mnm. In this respect Soviet education and industry reflect char-
acteristics of their Russian precursors, exacerbated by the emphases of
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the Soviet educational and economic systems and individual preferences.
A shortage of auxiliary personnel, the tendency of educated specialists
to avoid production, and an excess of supervisory personnel have per-
sisted for over a century. ’ .

Providing second-rate higher education to a large number of people
and calling them engineers might not in itself constitute a major problem.
But the practice brought with it a decline in professional standards,
wages, and identity that has been devastating. Recent measures to raise
wages and status for some engineers constitute a plausible corrective. It
does not matter if everyone is called an engineer, as long as the “real”
engineers are given genuine incentives and the opportunity to perform.

There are, of course, superb specialists in the Soviet Union. Even
during the Cultural Revolution skilled engineers graduated from the top
institutes. But there have never been enough of them. To this day all but
a few of the elite institutions can trace their lineage to prerevolutionary
higher schools. Resources are scarce, and engineering has consistently
been called on to play multiple roles, providing technical specialists and
managers as well as the political elite.

Throughout the period under study engineering has served as a means
of social mobility. Before the Revolution this was a gradual process. Dur-
ing the Civil War, the Cultural Revolution, and again under Nikita Khru-

shchev, efforts were made to force the pace. Since the mid-1960s the
principle of advancing workers and peasants has remained, although it
has not been applied on a mass scale. The constant in this story is engi-
neering as a first étep up the social ladder: it continues to represent
social mobility for individuals from peasant and proletarian backgrounds.
In the 1920s and again-in the 1930s, engineers sought to provide privi-
leged access to technical institutes for their children. Only scattered ef-
forts of this sort have been evident since the Second World War. -

Thus technical training emerges as the transitional stage between
worker and intelligentsia, or between working-class and middle-class
status. As we have seen, as the Soviet Union becomes a largely middle-
class society, the difficulty of finding qualified candidates to enter engi-
neering schools will increase.*® This is another modern problem hardly
unique to the Soviet Union. But it is more alarming in a society that
prides itself on planning.

Here again the Soviets appear trapped by their own formal rationality.
For a century praktiki have occupied important positions in the shops,
while a majority of technical specialists have been employed in adminis-
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tration or other positions outside direct production. Many other engi
neers have cm.ma employed as technicians and production workers mmm
S0 .n._ono continues to be a very poor correlation between Easm:m_m.
.c,B.Eam and m.SEm. The real issue here is that the Soviet authorities
insist on .Bw_n:m it an issue. Planners and bureaucrats become upset
when E.o_n mrmﬁm of positions and responsibilities are contravened vaa
when scientific planning of people’s education and career patterms aw_w to
mos.mmvoma to actual behavior Yet the genuine problems in education and
industry lie elsewhere. The solution has always been cast in terms of
more or better planning, rather than a sense that the labor market might
need to operate with a degree of freedom similar to what some have
unovowom for the entire economy. 1 It is time to consider the returns on
general investment in human capital, but new financing mechanisms
gmwa on contractual relationships point in the opposite direction.
m,Sm__s a nnnE..: to the tantalizing question of the political role of engi-
neers is appropriate. Technical training in the USSR has led more often
to political leadership than to political dissidence. The scientific rather
Em.n .Sm technical intelligentsia has been the more vocal force in dissident
mn_,._sg Despite a shift in preferred elite career patterns from engineer-
ing to economics, law, and international studies, and young people’s
mS.H.a E&mﬁbnmm for careers in science and the humanities, technical
HBESN remains a major route to high party positions. Yet the myth is in
mmn::mﬁ. and we may be witnessing a struggle between engineers and
economists m_on the soul of the Soviet system.



