
3TUART฀ 0ARKINSON�฀ 3'2�฀ EXAMINES฀ HOW
TECHNOLOGICAL฀ INNOVATION฀ CONTRIBUTED฀ TO฀ ONE฀ OF
THE฀ MOST฀ DEVASTATING฀ WARS฀ IN฀ HUMAN฀ HISTORY฀ n
AND฀ASKS฀WHAT฀LESSONS฀WE฀SHOULD฀TAKE฀FROM฀THIS�

����฀IS฀THE฀CENTENARY฀OF฀TWO฀OF฀THE฀BLOODIEST฀BATTLES
OF฀7ORLD฀7AR฀ )�฀ ฀ THE฀3OMME฀AND฀6ERDUN�฀!ND฀77)
ITSELF฀ IS฀ONE฀OF฀ THE฀MOST฀DESTRUCTIVE฀WARS฀ IN฀HUMAN
HISTORY�฀!S฀AN฀EXAMPLE฀OF฀THE฀CARNAGE�฀THE฀TOTAL฀DEATH
TOLL฀OF฀THE฀WAR฀HAS฀BEEN฀ESTIMATED฀AT฀OVER฀��฀MILLION
PEOPLE฀BETWEEN฀*ULY฀����฀AND฀.OVEMBER฀����฀n฀AN
AVERAGE฀ OF฀ ABOUT฀ ���M฀ PER฀ YEAR�฀ /NLY฀ THE฀ 2USSIAN
#IVIL฀7AR฀AND฀7ORLD฀7AR฀ ))฀HAD฀HIGHER฀ANNUAL฀DEATH
RATES���� 4HE฀ CENTENARY฀ IS฀ THEREFORE฀ AN฀ IMPORTANT
OPPORTUNITY฀ TO฀ REFLECT฀ ON฀ A฀ CONFLICT฀ IN฀ WHICH฀ RAPID
DEVELOPMENTS฀IN฀TECHNOLOGY฀LED฀TO฀A฀HUGE฀INCREASE฀IN
THE฀DEVASTATION฀THAT฀COULD฀BE฀CAUSED฀BY฀WAR�฀

)N฀ THIS฀ ARTICLE�฀ )฀ EXAMINE฀ WHICH฀ TECHNOLOGICAL
DEVELOPMENTS฀ LED฀ TO฀ THE฀ MOST฀ CASUALTIES฀ AND฀ WHAT
LESSONS฀WE฀CAN฀DRAW฀ABOUT฀SCIENCE�฀TECHNOLOGY฀AND
THE฀MILITARY฀TODAY�

(ARNESSING฀THE฀)NDUSTRIAL฀2EVOLUTION
FOR฀WAR
4HE฀ LATE฀ ��TH฀ AND฀ ��TH฀ CENTURIES฀ SAW฀ A฀ RAPID
DEVELOPMENT฀IN฀TECHNOLOGY฀WHICH฀WE฀NOW�฀OF฀COURSE�
REFER฀ TO฀ AS฀ THE฀ )NDUSTRIAL฀ 2EVOLUTION�฀ 3TARTING฀ IN
%UROPE�฀ MAJOR฀ DEVELOPMENTS฀ TRANSFORMED฀ A฀ WIDE
RANGE฀OF฀INDUSTRIES�฀'ROWING฀EXPLOITATION฀OF฀MINERALS
LIKE฀COAL฀AND฀IRON฀WERE฀ESPECIALLY฀IMPORTANT�฀AS฀WAS
THE฀ADVENT฀OF฀THE฀STEAM฀ENGINE฀n฀ESPECIALLY฀IN฀SHIPS
AND฀TRAINS�฀

)T฀WAS฀NOT฀LONG฀BEFORE฀THE฀MILITARY฀STARTED฀HARNESSING
SOME฀ OF฀ THESE฀ INVENTIONS�฀ -ASS฀ PRODUCTION฀ IN
FACTORIES฀ CHURNED฀ OUT฀ NOT฀ ONLY฀ LARGE฀ NUMBERS฀ OF
STANDARDISED฀ GUNS฀ AND฀ BULLETS�฀ BUT฀ ALSO฀ BOOTS�
UNIFORMS฀ AND฀ TENTS�� 4HE฀ GUNS฀ WERE฀ MORE฀ RELIABLE
AND฀ HENCE฀ MORE฀ ACCURATE�฀ !฀ BULLET฀ WAS฀ ��฀ TIMES
MORE฀ LIKELY฀ TO฀ STRIKE฀ ITS฀ TARGET�฀ $EVELOPMENTS฀ IN
TRANSPORT฀ WERE฀ ALSO฀ UTILISED�฀ WITH฀ STEEL฀ BECOMING

STANDARD฀ IN฀ BATTLESHIPS฀ AND฀ TRAINS฀ STARTING฀ TO฀ BE
USED฀TO฀QUICKLY฀FERRY฀LARGE฀NUMBERS฀OF฀TROOPS

TO฀WAR฀ZONES�฀!DVANCES฀IN฀CHEMISTRY฀LED
TO฀NEW฀HIGH฀EXPLOSIVES�฀

4HE฀ FIRST฀ WARS฀ IN฀ WHICH฀ THESE฀ NEW฀ MILITARY
TECHNOLOGIES฀WERE฀USED฀ON฀A฀LARGE฀SCALE฀INCLUDED฀THE
#RIMEAN฀7AR฀�����
��	฀AND฀THE฀!MERICAN฀#IVIL฀7AR
�����
��	�฀ "OTH฀ OF฀ THESE฀ PROVIDED฀ A฀ TASTER฀ FOR฀ THE
CARNAGE฀ OF฀ 77)�฀ BEING฀ CHARACTERISED฀ BY฀ TRENCH
WARFARE฀ IN฀ WHICH฀ FRONTAL฀ ASSAULTS฀ AGAINST฀ WELL

DEFENDED฀ POSITIONS฀ LED฀ TO฀ MASSACRES฀ OF฀ INFANTRY
SOLDIERS�฀

0RE
����฀ARMS฀RACES
)N฀THE฀YEARS฀RUNNING฀UP฀TO฀THE฀OUTBREAK฀OF฀77)�฀THERE
WERE฀ SEVERAL฀ KEY฀ DEVELOPMENTS฀ IN฀ MILITARY
TECHNOLOGIES฀ THAT฀ WOULD฀ LEAD฀ TO฀ HIGH฀ CASUALTIES
DURING฀THE฀WAR฀ITSELF�

!RGUABLY฀ THE฀ MOST฀ IMPORTANT฀ WERE฀ NEW฀ HIGH
EXPLOSIVES�฀ 'UNPOWDER฀ HAD฀ BEEN฀ THE฀ EXPLOSIVE฀ OF
CHOICE฀ IN฀ WAR฀ FOR฀ AROUND฀ ���฀ YEARS�฀ BUT฀ NEW
DEVELOPMENTS฀ IN฀ ORGANIC฀ CHEMISTRY฀ BY฀!LFRED฀ .OBEL
AND฀ OTHERS฀ LED฀ TO฀ NEW฀ MATERIALS�฀ INITIALLY฀ USED฀ IN
MINING�฀ &URTHER฀ WORK฀ IN฀ THE฀ LATE฀ ��TH฀ CENTURY
ESPECIALLY฀ IN฀ 0RUSSIA�'ERMANY�฀ "RITAIN฀ AND฀ &RANCE
REFINED฀ THE฀ MATERIALS฀ FOR฀ USE฀ IN฀ HAND
GUNS฀ AND
ARTILLERY�฀-OST฀SUCCESSFUL฀WERE฀0OUDRE฀"฀AND฀#ORDITE
-$฀ WHICH฀ BURNT฀ IN฀ SUCH฀ A฀ WAY฀ AS฀ TO฀ PROVIDE฀ THE
REQUIRED฀ DIRECTED฀ PRESSURE฀ NEEDED฀ TO฀ PROPEL฀ A
PROJECTILE�฀WITHOUT฀BLOWING฀UP฀THE฀WEAPON��

$EVELOPMENTS฀ IN฀GUN฀MANUFACTURE฀WERE฀ALSO฀CRUCIAL�
-USKETS฀ WERE฀ BEING฀ REPLACED฀ BY฀ RIFLES�฀ WHICH฀ WERE
MORE฀ACCURATE�฀-ACHINE฀GUNS฀WERE฀ALSO฀BROUGHT฀ONTO
THE฀SCENE�฀FIRST฀INVENTED฀IN฀THE฀53!�฀"Y฀�����฀THE฀MOST
WIDELY฀ USED฀ MACHINE฀ GUN฀ WAS฀ THE฀ "RITISH฀ -AXIM�
CAPABLE฀OF฀FIRING฀A฀SHOCKING฀���฀ROUNDS฀PER฀MINUTE��

.EW฀ ARTILLERY฀ WAS฀ ALSO฀ DEVELOPED฀ TO฀ USE฀ THE฀ NEW
EXPLOSIVES�฀ "Y฀ THE฀ OUTBREAK฀ OF฀ 77)�฀ A฀ SINGLE฀ SHELL
WEIGHING฀ONE฀TONNE฀COULD฀BE฀PROPELLED฀MORE฀THAN฀��
KILOMETRES�฀(OWEVER�฀SMALLER฀AND฀MORE฀MOBILE฀GUNS
WERE฀PREFERRED฀AS฀THESE฀COULD฀ACCURATELY฀FIRE฀A฀SHELL
EVERY฀THREE฀SECONDS��

4HE฀DEVELOPMENT฀OF฀WEAPONS฀USING฀POISONOUS฀GASES
WAS฀LIMITED฀BY฀THE฀(AGUE฀PEACE฀CONFERENCE฀OF฀�����
(OWEVER�฀ THIS฀ ONLY฀ LIMITED฀ THE฀ DEVELOPMENT฀ OF฀ THE
DELIVERY฀SYSTEMS฀RATHER฀THAN฀THE฀GASES฀THEMSELVES�฀IN
WHICH฀ 'ERMANY�฀ "RITAIN฀ AND฀ &RANCE฀ ALL฀ HAD฀ ACTIVE
RESEARCH฀PROGRAMMES��

4HE฀DEVELOPMENT฀OF฀ THE฀SUBMARINE฀AND฀THE฀TORPEDO
WOULD฀ALSO฀PROVE฀ TO฀BE฀CRUCIAL�฀7ORK฀ IN฀&RANCE฀AND
THE฀ 53!฀ LED฀ TO฀ THE฀ FIRST฀ SUCCESSFUL฀ MILITARY
SUBMARINES�฀WITH฀"RITAIN�฀'ERMANY฀ AND฀ )TALY฀ QUICKLY
COMMISSIONING฀ THEIR฀ OWN�฀ !T฀ THE฀ START฀ OF฀ THE฀ ��TH
CENTURY�฀ THERE฀ WERE฀ ABOUT฀ ��฀ MILITARY฀ SUBMARINES�
4HIS฀NUMBER฀WOULD฀RAPIDLY฀GROW�฀4HE฀MAIN฀WEAPON฀OF
THE฀ SUBMARINE฀ IMMEDIATELY฀ BECAME฀ THE฀ TORPEDO�
INVENTED฀ IN฀ "RITAIN�฀ !N฀ EARLY฀ DEMONSTRATION฀ OF฀ THE
EFFECTIVENESS฀ OF฀ THIS฀ WEAPON฀ WAS฀ IN฀ A฀ *APANESE
ATTACK฀ ON฀ THE฀ 2USSIAN฀ FLEET฀ IN฀ �����฀ )T฀ WAS฀ THEN
RAPIDLY฀DEPLOYED฀BY฀ALL฀THE฀MAJOR฀POWERS��

4HE฀OTHER฀MAJOR฀DEVELOPMENT฀ IN฀MILITARY฀ TECHNOLOGY
THAT฀OCCURRED฀ IN฀ THE฀YEARS฀ RUNNING฀UP฀ TO฀����฀WAS

THE฀ STEAM
DRIVEN฀ BATTLESHIP�฀ 4HE฀ FIRST฀ WAS฀ THE
$READNOUGHT�฀ LAUNCHED฀ BY฀ THE฀ "RITISH฀ IN฀ �����
(EAVILY฀ARMED฀AND฀FAST�฀IT฀HELPED฀TO฀CEMENT฀"RITAIN�S
NAVAL฀ DOMINANCE�฀ (OWEVER�฀ OTHER฀ NAVAL฀ POWERS�
ESPECIALLY฀ 'ERMANY�฀ DEVELOPED฀ THEIR฀ OWN฀ MORE
POWERFUL฀BATTLESHIPS฀DURING฀A฀RAPID฀NAVAL฀ARMS฀RACE
IN฀THE฀PRE
WAR฀YEARS��

(ELPING฀ TO฀ FUEL฀ THESE฀ ARMS฀ RACES฀ WERE฀ NOT฀ JUST
COMPETITION฀ BETWEEN฀ NATIONAL฀ MILITARIES฀ AND
TECHNOLOGICAL฀ INNOVATION�฀ BUT฀ ALSO฀ INTERNATIONAL
COMMERCE�฀ -AJOR฀ PRIVATE฀ CORPORATIONS฀ SUCH฀ AS
6ICKERS฀ AND฀ !RMSTRONG฀ IN฀ THE฀ 5+฀ AND฀ +RUPP฀ IN
'ERMANY฀ MADE฀ HUGE฀ PROFITS฀ FROM฀ ARMS฀ SALES�
INCLUDING฀ MAJOR฀ CONTRACTS฀ WITH฀ GOVERNMENTS฀ WHICH
WOULD฀LATER฀BECOME฀THE฀@ENEMY����

+EY฀TECHNOLOGICAL฀DEVELOPMENTS
DURING฀THE฀WAR
!FTER฀77)฀BROKE฀OUT�฀IN฀SUMMER฀�����฀THE฀PRESSURE
RAPIDLY฀ GREW฀ FOR฀ THE฀ WARRING฀ NATIONS฀ AND฀ THEIR
SCIENTISTS฀ AND฀ ENGINEERS฀ TO฀ TRY฀ TO฀ CREATE฀ @MILITARY
ADVANTAGE�฀THROUGH฀INNOVATION�฀4HE฀MAIN฀AREAS฀WERE
DIVERSE�฀INCLUDING฀TRENCH฀CONSTRUCTION�฀ARTILLERY฀AND฀ITS
TARGETING�฀ POISONOUS฀ GASES�฀ SUBMARINES�฀ TANKS฀ AND
PLANES�

)N฀ TERMS฀ OF฀ ARTILLERY�฀ PERHAPS฀ THE฀ MOST฀ IMPORTANT
DEVELOPMENT฀ DURING฀ THE฀ WAR฀ WAS฀ THE฀ SCALING฀ UP฀ OF
PRODUCTION฀OF฀THE฀HEAVY฀GUNS฀WHICH฀HAD฀BEGUN฀TO฀BE
DEPLOYED฀BY฀MILITARIES฀BEFORE฀�����฀-ANY฀THOUSANDS
OF฀ THESE฀ WEAPONS�฀ SUCH฀ AS฀ THE฀ "RITISH฀ ��฀ 0OUNDER
AND฀ THE฀ &RENCH฀ ��MM�฀ WERE฀ PRODUCED��� !LSO
IMPORTANT฀WAS฀THE฀DEVELOPMENT฀OF฀IMPROVED฀TARGETING
n฀SUCH฀AS฀@SOUND
RANGING��฀4HESE฀DEVELOPMENTS฀LED
TO฀ ARTILLERY฀ USE฀ ON฀ AN฀ UNPRECEDENTED฀ SCALE�฀ &OR
EXAMPLE�฀ DURING฀ THE฀ -EUSE
!RGONNE฀ CAMPAIGN฀ n
PART฀OF฀THE฀FINAL฀!LLIED฀ADVANCE฀IN฀����฀n฀53฀FORCES
WERE฀ FIRING฀ AN฀ INCREDIBLE฀ ������฀ TONNES฀ OF฀ SHELLS
EACH฀DAY���

-ASS฀PRODUCTION฀ALSO฀LED฀TO฀THE฀MACHINE฀GUN฀BEING฀A
WIDELY฀ USED฀ AND฀ DEVASTATING฀ WEAPON�฀ ESPECIALLY฀ IN
DEFENDING฀TRENCHES�฀&OR฀EXAMPLE�฀THE฀"RITISH฀FAVOURED
THE฀ ,EWIS฀ GUN฀ WHOSE฀ NUMBERS฀ INCREASED฀ NINE
FOLD
BETWEEN฀����฀AND฀�������

'ERMAN฀RESEARCH฀RESULTED฀IN฀THE฀FIRST฀USE฀OF฀LETHAL฀GAS
IN฀THE฀WAR฀n฀IN฀THIS฀CASE�฀CHLORINE฀n฀IN฀!PRIL฀�������

&URTHER฀DEVELOPMENT฀WORK฀LED฀TO฀'ERMANY฀DEPLOYING
PHOSGENE฀AND฀MUSTARD฀GAS฀LATER฀IN฀THE฀WAR�฀"RITAIN�S
FIRST฀ USE฀ OF฀ LETHAL฀ GAS฀ WAS฀ IN฀ 3EPTEMBER฀ �����
ALTHOUGH฀ IT฀NEVER฀USED฀ IT฀ON฀ THE฀SCALE฀ THAT฀'ERMANY
DID�฀(OWEVER�฀POISONOUS฀GASES฀PROVED฀TO฀HAVE฀LIMITED
MILITARY฀VALUE฀n฀DUE฀TO฀THEIR฀DEPENDENCE฀ON฀WEATHER
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CONDITIONS฀AND฀THEIR฀COUNTERING฀THROUGH�฀FOR฀EXAMPLE�
GAS฀MASKS�฀'ASES฀ALSO฀PROVED฀TO฀BE฀SIGNIFICANTLY฀LESS
LETHAL฀THAN฀MORE฀CONVENTIONAL฀WEAPONS���

4HERE฀ WAS฀ RAPID฀ DEVELOPMENT฀ OF฀ MILITARY฀ AIRCRAFT
DURING฀ 77)�฀ ALTHOUGH฀ THEIR฀ ROLE฀ IN฀ THE฀ CONFLICT
REMAINED฀ LARGELY฀ MARGINAL��� 0LANES฀ AND฀ AIRSHIPS
WERE฀ADAPTED฀TO฀DROP฀BOMBS�฀BUT฀THEIR฀MAIN฀ROLE฀WAS
RECONNAISSANCE�฀ ESPECIALLY฀ SPOTTING฀ THE฀ LOCATION฀ OF
ENEMY฀ARTILLERY�

3UBMARINE฀ DEVELOPMENT฀ ALSO฀ PROCEEDED฀ QUICKLY
DURING฀77)�฀'ERMANY�฀IN฀PARTICULAR�฀FAVOURED฀THIS฀SORT
OF฀ WEAPONS฀ SYSTEM�฀ GIVEN฀ "RITISH฀ SUPERIORITY฀ IN
SURFACE฀ WARSHIPS�฀ "Y฀ THE฀ WAR�S฀ END฀ THEY฀ HAD฀ BUILT
���฀@5
BOATS��฀AND฀USED฀THEM฀TO฀DEVASTATING฀EFFECT�
ESPECIALLY฀ FROM฀ EARLY฀ ����฀ ONWARDS฀ WHEN฀ THEY
RESORTED฀TO฀@UNRESTRICTED�฀SUBMARINE฀WARFARE฀TO฀TRY฀TO
CUT฀ OFF฀ "RITAIN�S฀ MARITIME฀ SUPPLY฀ ROUTES�฀!BOUT฀ FOUR
MILLION฀ TONNES฀ OF฀ SHIPPING฀ n฀ MUCH฀ OF฀ IT฀ CREWED฀ BY
CIVILIANS฀n฀WAS฀SUNK฀IN฀LITTLE฀OVER฀A฀YEAR���

)N฀ MILITARY฀ TERMS�฀ ARGUABLY฀ THE฀ MOST฀ DECISIVE฀ NEW
TECHNOLOGY฀OF฀THE฀WAR฀WAS฀THE฀TANK�฀&IRST฀DEPLOYED฀BY
"RITAIN฀ IN฀����฀WITH฀THE฀AIM฀OF฀OVERRUNNING฀TRENCHES
DEFENDED฀BY฀BARBED฀WIRE฀AND฀MACHINE฀GUNS�฀IT฀DID฀NOT
INITIALLY฀PROVE฀EFFECTIVE�฀(OWEVER�฀FURTHER฀INNOVATION฀AND
MASS฀ PRODUCTION฀ LED฀ TO฀ "RITAIN฀ AND฀ &RANCE฀ EACH
DEPLOYING฀SEVERAL฀HUNDRED฀FROM฀THE฀SUMMER฀OF฀�����
4HEY฀PROVED฀CRITICAL฀IN฀DRIVING฀BACK฀'ERMAN฀FORCES���

7HICH฀WEAPONS฀WERE฀THE฀BIGGEST
KILLERS�
%STIMATING฀ CASUALTY฀ RATES฀ IN฀ WAR฀ IS฀ A฀ NOTORIOUSLY
DIFFICULT฀ EXERCISE�฀ ESPECIALLY฀ WHEN฀ ANALYSING฀ DATA
FROM฀ A฀ CENTURY฀ AGO�฀ .EVERTHELESS�฀ 7ORLD฀ 7AR฀ )
HISTORIANS฀ AND฀ OTHER฀ RESEARCHERS฀ HAVE฀ UNCOVERED฀ A
RANGE฀OF฀INFORMATION฀WHICH฀ALLOWS฀SOME฀ASSESSMENT
TO฀BE฀MADE฀OF฀THE฀MOST฀LETHAL฀TECHNOLOGIES�

/VERALL�฀ BASED฀ ON฀ A฀ RANGE฀ OF฀ SOURCES�฀ RESEARCHER
-ATTHEW฀7HITE฀HAS฀ESTIMATED฀THAT฀APPROXIMATELY฀���
MILLION฀MILITARY฀PERSONNEL฀AND฀AROUND฀���M฀CIVILIANS
DIED฀ IN฀ 7ORLD฀ 7AR฀ )��� 7IKIPEDIA฀ RESEARCHERS฀ HAVE
PROVIDED฀COMPARABLE฀ESTIMATES���

7ITHIN฀THE฀MILITARY฀TOTALS�฀THE฀OVERWHELMING฀MAJORITY฀OF
DEATHS฀�AND฀INJURIES	฀WERE฀BORNE฀BY฀ARMIES�฀WITH฀NAVAL
DEATHS฀BEING฀ONLY฀A฀FEW฀PERCENT฀OF฀THE฀TOTAL��� /F฀LAND

BASED฀DEATHS�฀THE฀EVIDENCE฀POINTS฀TO฀ARTILLERY฀BEING฀BY
FAR฀THE฀LEADING฀CAUSE�฀FOLLOWED฀BY฀MACHINE฀GUNS�฀&OR
EXAMPLE�฀ HISTORIANS฀ 3TEPHEN฀ "ULL��� 'ARY฀ 3HEFFIELD���

AND฀ 3TEPHANE฀ !UDOIN
2OUZEAU�� QUOTE฀ A฀ RANGE฀ OF
OFFICIAL฀FIGURES฀THAT฀INDICATE฀BETWEEN฀���฀AND฀���฀OF
CASUALTIES฀ON฀THE฀BATTLEFIELD฀WERE฀DUE฀TO฀ARTILLERY฀FIRE�฀

#IVILIAN฀DEATHS฀n฀WHICH฀ARE฀MUCH฀LESS฀CERTAIN฀n฀WERE
OVERWHELMINGLY฀CAUSED฀BY฀MALNUTRITION฀AND฀DISEASE�

AS฀ A฀ RESULT฀ OF฀ SHORTAGES฀ DUE฀ TO฀ THE฀ EFFECT฀ OF
BATTLEFIELDS�฀BLOCKADES฀AND฀DAMAGE฀TO฀INFRASTRUCTURE
CAUSED฀BY฀THE฀WAR�฀(ENCE�฀NO฀SINGLE฀WEAPONS฀SYSTEM
CAN฀ BE฀ IDENTIFIED฀ AS฀ THE฀ CAUSE฀ IN฀ THOSE฀ CASES�
.EVERTHELESS�฀ ARTILLERY฀ AND฀ MACHINE฀ GUN฀ FIRE฀ STILL
RESULTED฀IN฀LARGE฀NUMBERS฀OF฀CIVILIAN฀CASUALTIES�

$RAWING฀ ON฀ SOURCES฀ ALREADY฀ QUOTED�฀ )฀ ESTIMATE฀ THE
FOLLOWING฀OVERALL฀NUMBERS฀OF฀DEATHS฀DUE฀TO฀DIFFERENT
WEAPONS฀SYSTEMS�฀)฀MUST฀EMPHASISE฀THESE฀HAVE฀HIGH
LEVELS฀OF฀UNCERTAINTY�
s !RTILLERY�฀�M฀��M฀MILITARY฀AND฀�M฀CIVILIAN	
s -ACHINES฀GUNS�฀�M฀��M฀MILITARY฀AND฀�M฀CIVILIAN	
s 3UBMARINES�฀RIFLES�฀���M฀EACH
s 4ANKS�฀ CHEMICAL฀ WEAPONS�฀ WARSHIPS�฀ PLANES�

���M฀EACH
!฀FURTHER฀�M฀CIVILIANS฀ARE฀THOUGHT฀TO฀HAVE฀DIED฀DUE฀TO
MALNUTRITION฀AND฀DISEASE�฀

3OME฀LESSONS
,ESSONS฀FROM฀THE฀CARNAGE฀OF฀THE฀7ORLD฀7AR฀)฀CONTINUE
TO฀ BE฀ HOTLY฀ DEBATED�฀ BUT฀ )฀ WANT฀ TO฀ OFFER฀ SOME
ESPECIALLY฀RELATED฀TO฀SCIENCE฀AND฀TECHNOLOGY�

(ISTORIAN฀*OHN฀+EEGAN฀POINTS฀OUT฀THAT฀THERE฀WAS฀RAPID
TECHNOLOGICAL฀ DEVELOPMENT฀ IN฀ WEAPONS฀ SYSTEMS฀ IN
THE฀ YEARS฀ BEFORE฀ 77)�฀ IN฀ CONTRAST฀ TO฀ THAT฀ IN
COMMUNICATIONS��� !S฀SUCH�฀THE฀MEANS฀TO฀WAGE฀WAR
ON฀AN฀UNPRECEDENTED฀SCALE฀WAS฀READILY฀AT฀HAND฀WHEN
THE฀ INTERNATIONAL฀ POLITICAL฀ CRISIS฀ STRUCK฀ IN฀ SUMMER
�����฀ WHEREAS฀ TECHNOLOGIES฀ WHICH฀ POLITICAL฀ LEADERS
COULD฀USE฀TO฀CLARIFY฀AND฀DEFUSE฀THE฀SITUATION฀�E�G�฀HIGH
QUALITY฀PERSON
TO
PERSON฀PHONES	฀WERE฀NOT�฀

4ODAY�฀ THE฀ RAPID฀ PACE฀ OF฀ DEVELOPMENT฀ IN
COMMUNICATIONS฀TECHNOLOGIES฀IS฀OUTPACING฀MUCH฀IN฀THE
MILITARY฀ FIELD฀ n฀ INDICATING฀ THAT฀ PERHAPS฀ SOME฀ LESSONS
HAVE฀ BEEN฀ LEARNED฀ ABOUT฀ THE฀ IMPORTANCE฀ OF
COMMUNICATION฀IN฀HELPING฀DIFFERENT฀PEOPLES฀UNDERSTAND
AND฀ TRUST฀ ONE฀ ANOTHER�฀ (OWEVER�฀ MILITARIES฀ ARE
HARNESSING฀SOME฀OF฀THOSE฀COMMUNICATIONS฀TECHNOLOGIES
TO฀HELP฀REVOLUTIONISE฀WARFARE�฀AN฀OBVIOUS฀EXAMPLE฀BEING
THE฀REMOTE฀PILOTING฀OF฀@DRONES��฀.EW฀INTERNATIONAL฀ARMS
CONTROLS฀ARE฀URGENTLY฀NEEDED฀IN฀THIS฀AREA�

4HIS฀BRINGS฀ME฀TO฀ANOTHER฀KEY฀LESSON�฀���฀YEARS฀ON
FROM฀THE฀"ATTLE฀OF฀ THE฀3OMME�฀ARTILLERY฀ IS฀STILL฀BEING
USED฀TO฀DEVASTATING฀EFFECT฀IN฀MANY฀PARTS฀OF฀THE฀WORLD
n฀ WITH฀ THE฀ CARNAGE฀ OF฀ THE฀ 3YRIAN฀ WAR฀ BEING฀ AN
OBVIOUS฀EXAMPLE�฀#AMPAIGNERS฀ARE฀ATTEMPTING฀TO฀GET
THEIR฀ USE฀ RESTRICTED฀ UNDER฀ EXISTING฀ INTERNATIONAL
DISARMAMENT฀TREATIES�฀BUT฀GOVERNMENTS฀ARE฀CURRENTLY
SHOWING฀LITTLE฀INTEREST���

!฀ FURTHER฀ LESSON฀ CONCERNS฀ THE฀ INTERNATIONAL฀ ARMS
TRADE�฀ !฀ LACK฀ OF฀ CONTROLS฀ IN฀ THE฀ YEARS฀ BEFORE฀ 77)
ALLOWED฀ PRIVATE฀ CORPORATIONS฀ TO฀ PROFIT฀ FROM฀ ARMING
BOTH฀ SIDES�฀ 7HILE฀ A฀ NEW฀ INTERNATIONAL฀ !RMS฀ 4RADE

4REATY฀ WAS฀ AGREED฀ IN฀ �����฀ ITS฀ CURRENTLY฀ WEAK
PROVISIONS฀ STILL฀ ALLOW฀ A฀MAJOR฀ TRADE฀WHICH฀ FUELS฀WAR
AND฀REPRESSION฀ACROSS฀THE฀WORLD���

4HE฀OVERARCHING฀CONCLUSION฀IS฀THAT฀ALLOWING฀MILITARIES
TO฀ PLAY฀ A฀ SIGNIFICANT฀ ROLE฀ IN฀ SCIENTIFIC฀ RESEARCH฀ AND
TECHNOLOGICAL฀ DEVELOPMENT฀ WAS฀ A฀ MAJOR฀ DRIVER฀ OF
WORLD฀WAR฀���฀YEARS฀AGO�฀ AND฀ IT฀ STILL฀ CREATES฀MAJOR
DANGERS฀ TODAY�฀7E฀ NEED฀ TO฀ PRIORITISE฀ USING฀ SCIENCE
AND฀ TECHNOLOGY฀ TO฀ SUPPORT฀ AND฀ STRENGTHEN
DISARMAMENT฀ PROCESSES฀ ACROSS฀ THE฀ WORLD฀ n฀ THAT
WOULD฀BE฀THE฀BEST฀WAY฀OF฀COMMEMORATING฀THE฀FALLEN
FROM฀THE฀CENTURY฀PAST�
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WRITTEN฀WIDELY฀ON฀THE฀LINKS฀BETWEEN฀SCIENCE�
TECHNOLOGY฀AND฀MILITARISM�
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