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with well-boring. New equipment had not been proven i n  operation, 
and there were few sappers with knowledge of the art. 

Conclusion 
T h e  ‘lessons learned are too numerous to list here. Allst of these 

lessons are not new-they hare merely been revised. Rlany of the time- 
honoured teachings of principles of engineer employment have bccn 
proved again and again. I t  has been necessary to adapt somc of these 
principles to the peculiar circumstances which apply in Vietnam. T h e  
practice of breaking the engineer field troop down into groups sometimes 
smaller than sections may invite criticism; ho\vcver this technique prw 
d e s  better control and economy of effort, yet still cnsures adequate 
concentration of engineer effort to accomplish any tasks encountercd. 

T h e  importance of early deployment uf enginccrs has hecn 
emphasized. T h e  need for adequate planning and crrordination staff on 
engineer headquarters has been confirmed. T h e  value of heavy cnnstruc- 
tion equipment soon became apparent and whilst there werc some 
applications for lightweight, airtransportable plant, the heaoicst available 
equipment was usually preferred for  its higher output and efficiency. 
T h e  enormous tonnajies of engineer stores and material required for this 
type of war is significant. 

T h e  advantages of close alliliation between engineers and other 
arms have been apparcnt in all operations -and the ahility. versatility, 
courage, and initiative of the Australian s;~ppcr of tnday is widely 
acclaimed hy those who hare served with hiin in Vietnam. 

MONTHLY AWARD 

The nrrard of Review has am,ardcd the $10 prize for the h a  
original article published in the X‘ovrmber 1968 issue of the j w m a l  
to hlajm J .  F. Mchlalion for his contributiun ‘Some thoughts an 
the Airmnhile Concept’. 
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as the mainstays of t h r  interdiction prngramine are the 17105 'Thunder-
chi& and F-lC 'Phantom' fightcrs, with loads of six and eight 750 Ih 
bombs respectively. Therefore, thirty choke points must be hit daily by 
twclve planes i.e., 360 sorties daily on a routine basis, as a minimum 
requirement. T o  this must bc added a minimum 100 s ~ t i e sby paired 
fighter-bombers in the classic disruptive sweep-- harassing traffic, scatter- 
ing work parties, hunting out vchicle parks and marshalling areas. 

,\llowing for aircraft losses, routine maintenance and pilot fxigue, 
the LIS can launch roughly 300 of the 450 strikes rcfcrred to abwc,  and 
in the difference lies thc tonnage of war inatcriel which daily trickles 
through tu the South. To guarantcc a complete incapacitation of the 
North's logistic system the LIS \vould need to double its sortic rate, 
and pmsihly uidcn its target list with attendant heightened risk of 
civilian casualties. T h e  cost of such a step, and the political liproar 
which \vould assuredly follow such an escalation, would almost certainly 
preclude the pussibilitv of its being taken, especially in thc light of recent 
pcacc feelers. 

/\n interestinx sidcliglit on the homhing campaign is the incidencc 
of aircraft losses north of tlic DhlZ to conventional anti-aircraft fire. 
Despite ti 1962 cstimatc of surface-to-air missilc kill prohability at 50 
per cent per firing, most LIS aircraft lost over the North have fallen to 
A/\ fire, and the carlier estimate of SAhl effectiveness has fallen i n  
sympathy to 5 per cent. T h e  Sovict-made SA-2 SAM is an eflective 
high-altitude weapon, but has so f;ir not gainid a high kill-ratc. An 
CLlNT (clcctronic intelligence) ii,~r-ii,ithin-a-it,or is heing waged daily 
as hoth sides attempt to ctiuntcr the other's guidance and detection systcms: 
elrctronicall!~ crude hut effective jamming methods, which swamp ground 
radars with 'noise', distort radar cchoes, or insert extra pulses to confuse 
ground monitors, are common. In some cases EI.INT aircraft accompany 
strikc lighters o \ w  the target on jamming missions, often hraidcar;ting 
pulscs whicli coinpletelv disorder tlie timing mechnnisms of the radars 
helow. 

I Iowever, once SAhI is Iircd. h i s  purpose is oftcn aeliieved indirrctly. 
Standard evasive tactic for aircraft in the vicinity is an abrupt dive- 
if  the missile is close its radar may be unahle to track the diving aircraft 
fast enough t u  maintain effective contact. A continued dive may take 
the aircratt below the radar beams of the S A M  into a hazc of ground 
clutter and earth returns: especially whcrc the missile radar was scanning 
or tracking prior to or immediately after launch, and has in effect 
computed ;in intercept prngramnie. tlie dive inav prcclude ii re-;issessment 
of the problcni within the missile's remaining time of flight. Rut the 
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evasive dive to avoid the high-altitude SAM hrings the aircraft down 
into the operating area of the North’s conventional 85-mm, 57-mm, and 
37-mm AA artillery- highly Bexihlc, mobile, and concentrated in 
dangerous, constantly relocated pockets-and it is these which are 
daily chopping down their quota of aircraft. 

Within the current pattern of 20aircraft raids there is no provision 
for the luxury of flak-suppression aircraft-only a mass fighter sweep 
in strength could hope to alter the tactical balance of strength over any 
one target for any one raid. Should the air war continue a t  even its 
present rate it would seem that the precision strike with one wcapm 
type employed against one target will become increasingly unrewarding, 
and stiffening defences and progressive target dispersion will compel 
more and more frequent blanket attacks. 

The March 1968 appearance of SP AA guns in the South also 
raises the possibility of an increased loss rate in the ‘safer’ theatre of 
operations. T h e  effect of an SU-57-2 twin SP 57-mm AA gun ‘ambushing’ 
a Bight of helicopters is not pleasant to contemplatc. 

Note: Since this was written, Viet Cong heavy machine-guns have 
knocked down thirty US helicopters in just such an ambush a t  Au 
Shau on 30 April 1968. 

Fighter Ground Attacks 
The armed helicopter has emerged as a prime ground support 

aircraft for close-in operations hut so much has been said and writtcn 
of its features (both in the Army Jwrrnnl and clsewhcrc) that further 
treatment here would be superfluous. 

Perhaps the only aircraft worthy of individual mention would be 
the F-4 ‘Phantom’, which has captured service imaginations as thc 
‘glamour aircraft’ of the war to date. In  the attack role, ‘Phantom’ can 
dcliver, in any chosen combination, a selection of the following loads: 

18 x 750 Ib or 11 x loo0 Ib bombs 
15 x 680 Ib landmines (‘Denese’)
11 x 125 gal tanks of napalm.
4 x AGM-I2 ‘Bull up’ air;toground missiles 
12 x ME1 or 82  ‘ ! h e y e  retarded bombs. 
Walleye’ homing/ lide rueapms. 
‘Sadeye’ low drag L m b  clusters. 

All-up ordnance load capacity is an awesome 13,320 Ih, 2 i  times 
that of the wartime B-17. Against such statistics must he weighed the 
two principal drawbacks of the armed helicopter under the ‘Air Cavalry’ 
concept -the individual helicopter has limited firepower, and even a 
Bight of them can influence only a small unit action. For effective 
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coverage, large and potentially uneconomical numhers arc required. 
Despite the improved mobility inherent in helicopter usage, gunship 
support is usually not suffcient to bring the VC to battle on the ground 
troops’ terms. T h e  wider use of the ‘Huey Cobra’ and Lockheeds AAFSS 
(Advanced Air Fire Support System) will do much to redress this 
imbalance. 

For the harassed ground commander, the most pressing Iwnhlcm 
is how to get that air support down where he xvants it. A Centralized 
Cunimand and Control System has bcen devised especially lor usc in 
this regard in South Vietnam. 

All strike aircraft (USAF, USN, USMC, RAAF, VNAF) are 
controlled by a Tactical Air Control Centre (TACC) located near 
Saigon. The TACC maintains a constantly updated sitrcp on aircraft 
availability and priority of targets throughout the theatre, assigning 
aircraft to targek as support requests are fed in by cornnianders in the 
four corps areas via their Direct Air Support Centres CDASC‘s). Most 
targets are preplanned at least 21 hours ahead for ground support 
operations. 

Prime objective of the TACC-despite the requirement for pre- 
planning-is fast support for ambushed or suddenly-attacked elements 
in emergency situations. T h e  response time is short (sometimes 15 
minutes) as the TACC system i s  sufliciently Hcxihlc to enable rapid 
diversion of already-committed aircraft from louw priority targets. I n  
the 111 Corps area, where distances are short and air traffic heavy, response 
time averages five minutes minus. T h e  keystone of the TACC system is 
superlatively good communications. Close control of strikes i s  given by 
Forward Air Controllers. Strikes are planned and executed subject to 
the advice of ARVN forces (usually the relevant province chief) and 
US/Viet staffs at Corps level. 

Air ReconnaissancelBaIIlefield Surveillance 
T h e  mobility- both strategic and tactical -of the VC/PAVN 

forces has imposcd on the Allied armies a rcquiremcnt for constant 
alertness and an unparalleled emphasis on anticipating enemy activity. 
T h e  inter-related arts of aerial reconnaissance and surveillance have come 
into their own. T h e  need for shorter and shorter reaction times, plus 
the tactical mobility given hy techniques of aerial envelopment, create a 
need for an immediate source of combat intelligence-‘real time’ 
intelligence- to ensure economical and timely use of the striking force, 

Air recce in South Vietnam has been mainly of the ‘eyeball’ type 
performed by the Cessna 01 ‘Bird Dog’, and in the case of our own 
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aviation corps, the Cessna 180. l h e  h v f l y i n g  'Rird Dng' has prohably 
done more to enhance the stature of army miation than any nther 
aircraft type. T h e  duties of these aircraft fall almost evenly between simple 
reconnaissance and Fonvard Air Control, for when the 'Bird Dog' finds 
a target, it plays an active part in its destruction. Programmed use of 
the 0-1 flights has two functions: 

(a) continuous surveillance and recce of VC movement and 
operations. 

(h) direct control of air strikcs, plus radio relay for ground fnrccs. 
artillery adjustment, psy nps, courier flights and similar semi- 
offensive tasks. 

Pilots are assigned specific areas of search for daily patrnls and 
quickly gain enough local knowledge for etfective coverage (althoug11 
the area is usually too large to confnrm to the legends of pilots M'I1<1 

'know every tree in their zone'). T h e  little silver aircraft (painted con-
spicuously to enable strike aircraft to hrmic on them) zig-zag at treetop 
hcight over their arca of search, unarmed, hut seldom drawing gruund 
fire as the VC havc learned what awesome respmse follows a sporting 
shot or two. 

Rest time for visual reconnaissance is bet\vcen 1100 and 1400, 
when sunlight i s  strong and shadow short. 'Eyeballing' at low altitude 
during these hours uften allows identification of targets due tn shapc, 
leaf colouration, and surfacc texture differences not ohvinus under less 
direct light. Sampans or waterside storage sheds are often found hy 
flying parallel to the waterway, 500  nictres nut at zero feet altitude, and 
peering under the canopy overhang. 

Despite the criticisms uf t h e  uninformed, tactical air olxratii)ns in 
South Vietnam are by far the most clrmly controlled in history. T h e  
reconnaissance and FAC activities of the 0-1 flights offer a depth and 
accuracy of control of tactical air cffort which capitalizes successfully 
on previous experience in World War  11 and Korea, in that i t  is utilized 
to protect trtnps and friendly civilians alikr. T h e  FAC, by voice and 
smoke rocket, guidrs strike aircraft in t n  the targct, observes and corrects 
the bombing, and reports the ~ C C I I ~ J C ~of cacll run. Retween 250 and 
300 F A C s  are in the air at present -roughly onc to every four available 
strike fighters. Atany are ex-jet pilots and can readily appreciate and 
assist with the target-acquisition pruhlcms encountered hy the fastcr 
aircraft. They fly 100 hours p e r  month. each Ilight being roughly of 
three hours duration, and mostly over contested territory. Their primary 
task is visual reconnaissance and it  is rarely that thcy will catch VC 



'in the act* and call in strikes; in recent months there has been a tendency 
for 'Bird Dogs' to ignore ground f i r r  by lone sportsmen-only intensc 
rifle fire or automatic \vcaprm fire will sting them to a rcspnnse. 

Thcir value lies in the immediacy of thc information acquired -
widencc (if recent VC activity (sampan movement, disturbed scum <in 
disused canals, new diggings or alterations to old ones, a sudden drop 
in pedestrian activity) all reach the planning centres within hours of 
their occurrence. Their rcports are channelled at Corps IHQ level to the 
ARVN province chief and a USIViet staffed District Air  Support 
Centre lor evaluati(m and interpretation. FAC-controlled artillery shoots 
arc authorizd by the province chief, air strikes by province chief and 
DAW. 

~OV IB Mohawk wi 'h SLAR componenk dlsplayed 

FAC capability should be greatly improved in coining months by 
the introduction of the North ilmcrican O\'-lO LARA (Light Armed 
Reconnaissance Aircraft) a heavier armed, twin-engined big brother to 
the 'Bird Dog'. With speed and a rate of climb which will l i f t  it out of 
trouble, a minigun mounting, increased flare-carrying provision and STOL 
capability, the OV-10 will be able to handle a variety of tasks, incliiding 

1 
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weapons delivery, reconnaissance, light transport, observation. helicopter 
escort, target marking, liaison, utility and limited ground attack. Although 
it would appear to fill the capability gap between the over-fast jet and 
the ability-limited helicopter, the OV-10 has had a stormy childhood, 
Being a combination of already available techniques, it has (on the 
surface) nothing new to offer, and its detractors have been fast to query 
its justification, especially after a number of setbacks during testing. 
Whatever the truth of the issue, there can be little doubt that its 
introduction will be welcomed by 0-1 pilots. 

In the area of surveillance propz- ‘the continuous, systematic 
watch over the battle area to provide timely information for tactical 
ground operatiom-the greatest step forward has hcen the Grumman 
OV-1 ‘Mohawk‘, less of an aircraft than an integrated surveillance system. 
Using cameras and electronic sensory equipment, the ‘hlohawk‘ provides 
all-weather, day or night, immediately responsive surveillancc capability 
to the field commander, under his direct control. 

Three versions of the ‘Mohawk‘ have been produced to date: 
OV-IA: Basic Visual, and photographic. 
OV-IB: Visual, photographic, and side looking radar. 
OV-IC: Visual, photographic and infra red. 

T h e  OV-IA is virtually an IB  or IC less electronic sensors, com- 
parable to World W a r  I1 photographic reconnaissance aircraft. All three 
versions are actively engaged with US Army units throughout the world 
and in Vietnam, and are fitted with ordnance mounting pylons tn  
enable a direct offensive employment. T h e  ‘Mohawk‘ is itself an  excellent 
and stable observation platform but its most noteworthy capabilitia 
lie in the electronic systems around which it is built. These are 
basically : 
AN/APS-94 Side Looking Radar. The side looking airborne radar 
(SLAR) is mounted in a cigar-shaped tube slung beneath the aircraft 
and provides a permanent film record of fixed and moving ground 
targets on either or both sides of the aircraft flight path. This enables 
radar detection and near-photographic mapping coverage in clouds or 
darkness. An aircraft flying a t  3,000 feet above the terrain is capable 
of mapping in excess of fifty miles on a single run. By selecting the 
optimum of a number of possible combinations of range and range delays 
in the radar controls, the operator may record at the largest of several 
possible image sizes. Radar returns from the thin fanshaped radar beam 
projected from the cigar-shaped antenna, are used to intensity-modulate 
the trace of a cathode ray tube (similar to a TV tube). (See Figure 2). An 
optical system focuses the trace onto a moving photographic tilm which, 
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whcn developed, provides the radar map. Two optional photographic re-
cording methods are provided- a 5-inch roll I.ilmfor developing after the 
Right, or a 94-inch film which is processcd in flight and may bc vicwcd 
immediately by the aircrew (thereby enabling re-runs over interesting 
targets within seconds or minutes of the original acquisition). 

Recorder. 
P l O C e n O V  

Viewer ~ 

Fmprmnmnnm-

Figure 2. 

Flight information such as heading, ground speed, drift angle and 
present position are photographically recorded alongside the completed 
map. Circuits automatically control hlm advancc spccd and drift angle 
compensation to prcvcnt distortion of. the radar map and present position 
information from the aircraft’s doppler navigatiir systcm is transl:itcd into 
digital form and printed continuously as six-figure map references oil 
thc film. 

T h e  APS/94 also has a data transfer system which enables the 
radar pictures and data-annotated information to be transmittcd from 
the aircraft (simultaneously with developing and printout) to a ground 
receiving station many miles away. A ground commander can therefore 
‘see’ what his distant recce aircraft secs, at the same time as it sees it, 
and control and redirect the aircraft as he thinks fit. 

T h e  SLAR therefore deprives the guerilla of his traditional dark- 
ness and weather protection and in a conventional war setting where 
the FEBA is more clearly defined, can be deployed in a stand-off mode 
well within our own lines, beyond the range of enemy tactical air 
defcnccs. T h e  long range capabilities of the SLAli c$n permit a safe 
‘peeking over the-fcnce’ to monitor traflic in the enemy-held sector 
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bcyond the FEBA, precluding unobserved build-ups for surprise attacks, 
by regular surveillance patrols along our frontage. 

AA1/AAS-14 Infra Ked. Dctccting set provides a visual cockpit display 
and makes a permanent film record of ground objects by means OF the 
dilkrences in their infra red or visual light emissions. T h c  1R imagery 
includes similar data annotation to that of the SLAli-aircraft position, 
time, date, altitude and other data heing printed on the Lilin to assist 
intelligence personnel a t  the ground station quickly to orient the imagery. 
Cooking fires, vehicle exhausts or large engines arc all revealed to the 
IR scanner regardless of time of d a y  or inclement \\,eather. 

Photographic. 'Mohawk's' Kt\-30 riliiiera is remotcly controlled by a KS-61 
system which computes required photo overlap and automatically pulses 
individual electronic flashes for night photography. T h e  camera is 
rotatable to provide vertical or oblique photographs as required. 

These systems, backed up by six coiiniiunications, ninc navigation 
and two identification nctworks, conrhine to make the 'Mohawk' a 
flying electronics laboratory which will immeasurably add to the ground 
commander's ability to know and control his TAOK. 

i\s aids to direct air offensive operations, allicd air forces in 
Vietnam provide three. primary marginal roles: 

lntrathentre nirlift of personnel and logistic supplics 

Flare drop to deny covcr of darkness ,to thc cncrny (either pro-
gn,nimcd harassment or on-call illumination for beleaguered outposts). 

Defoliation. nnd crop destrarction to denude road edges and rot'ites, 
Kcstrict unobserved inovenicnt, a n d  reduce Eoud supplics. 

Available reports would scciii to indicate tha t  all three roles are 
being effectively carried out. 

Conclusion 

United States national military policy has been defined as 'the 
rctention of military and technological superiority over any potential 
enemy'. 

Sn the area of offcnsive air support for ground operations the 
activities of American and allied air forces in current operations in 
Vietnam are i n  full accordance with this policy. 0 



Why Foxhound? 

Dr C. F. A. Yozmger 
Arviy Food Science Estublishiiie?zt 

'NEVER have 1 'seen anything in war so likc a fox hunt.' With these 
words Sir Winston Churchill commenced his graphic description of an 
attack on a Boer convoy. T h e  wholc cpisodc is most skilfully dcscribed 
in the manner of a hunt, even to the criticism of the master. 

T h e  episidc: Sir Winston Churchill dcscribcs took placc towards 
' thc end of the Boer war and it is most unlikely that in his subsequent 

experiences in two world wars, fought in far different style, h e  ever 
again saw anything which conjured up  the illusion of a fox. hunt. 

Although thc prcsent day infantry soldier is more at home mounted 
on four ivhccls, rather than four legs, his activities in the type of warfarc 
in which he finds himself cngagcd in thc jungles of South-East Asia do  
bear sufficient similarity to a fox hunt to justify his titlc. 

Sir Winston's dcscription commences after the quarry has been 
forced to quit his cuvcrt (the town of Ileilbron) and go away. T h e  
cfficiency of a pack of h o ~ i n d ~(and their huntsmiln) is gauged hy their 
ability to arrivc at this state of an'airs. It is achieved by hunting thc 
quarry with such determination in the covcrt that he is eventually forced 
to avoid being overtaken by going away in the open. Once this has 
been accomplishcd the superior forces at the huntsman's disposal have 
a more than even chance of deciding the issue. 

T h c  analogy with jungle warfarc is clcar: so long as the enemy is 
able to remain in thc scclusion of his jungle covert he has the &Ids in 
his favour, but likc other quarry his chanccs of being killed rise coli- 
siderably in the opcn. 

Apart from providing an appropriate appointment titlc, hound 
behaviour has Found a niorc matcrial application; namcly in the design 
of combat rations. 

T h e  Australian combat ration (one man) was at one time designed 
on the. basis of providing three meals of roughly equal proportions during 
the twenty-four .hours. Experiencc in use; however, indicated that the 
practical m t h o d  was for one large evening meal to be taken, supple- 
mented by a small breakfast and a light lunch. As a result, the ration 
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has becn rcdcsigned to suit this pattern which, although dcvcloped for 
tactical reasons, does have some physiological basis. 

T h e  results of Young and his associates' working with beagle 
hounds indicated that physical performance was bcttcr when the daily 
caloric intake was provided in one meal, than when distributcd through- 
out the twenty-four hours. Some othcr findings were also made which 
may, or may not, find practical application. Probably thc most interesting 
was the cffect of food deprivation. It was found? that for periods of up  
to five days, and provided fluids were supplied ad libituin, starvation 
resulted in an increase in physical performancc. Although thc use of 
liquid diets is not, unfortunately, a practical proposition, serious con- 
sidcration has for sonie time been given to the design of lightweight 
pdtrol rations which are calorically inadequate. T h c  sniallcst ration so 
far experimented with provided 1,500 calories daily' (theoretical daily 
requirement 3,200 calories) and it is interesting to note that over a period 
of tcn days mcasurcd physical performance actually incrcascd, although 
there are a iiumbcr of possible explanations for this. Thc trial was, 
appropriately enough, conducted with a dog tracker team. If one could 
have rcplaced thc silent Labradors with some tonguc throwing foxhounds 
one might have felt that infantry tactics had come a full circle. 

( T h e  low caloric ration mentioned in  the article is designed 
for isnre over linrited periods in certaip operntional conditions. 
It is not intended that such a low caloric ratio= should be 
issued generally in order to  reduce the Army waist-line.) 

--D. Maint 

' Young, D. R., Iacovino, A., Ewe, P., Mosher, R., and Spector, H. Effect of 
time after feeding and carbohydrate or water supplement on work in dogs.
J. APDI. PhYsiol. 1959.. 14.. .(1013-1017).
~ .. 
Young, D. R. Effect of f d  deprivation on madmill running in do@. J. Appl.
Physiol. 1959, 14, (1018-1022). 
Younger, C.F.A. Trial to determine the effect of a diet, providing 1,500 calories 
daily on a soldier's physical performance. AFSE Report 3/67. 



The Nigerian 


THIS decade has bcen an agonizing one for federal systems of govern- 
ment. Sonie have fallcn apart, and othcrs havc endurcd exceptional 
strain. Most .tragic of all, however, has been the fatc of Nigeria. 

This country, which gained indepcndence in 1960, was seen by 
many as the great hope of Black Africa. This was partly becausc her 
population of 50 million people niadc it more than twice as large as 
any othcr state between the Sahara and the I<alahari. It \vas also becausc 
her division into three regions-Northern,, Wcstcrn, and Eastcrn -
seemed to insure sufficient independence to each of the three main 
cthnic or cultural groups, the Hausa-Fulani, Yorubas, and Ibos. 

Regional autonomy was, in fact, complete in social services, native 
and custoinary courts, local roads, and regional de\dopment plans. It 
was partial in regard to large factories, hydro-electric plants, and thc 
private possession of firearms. Defencc and foreign policy wcre left i n  
fcderal hands, as were aviation, shipping, railways, and trunk roads. 

North Dominates 

However, this triangular framework was dominated by the vast 
Northern Region and by its traditionalist I-Iausa-Fulani leadership. This  
nccurred despite the fact that the North remained reniarkably backward. 
One explanation for this backwardness was its remoteness from the sca. 
Another was that, as in other parts of West Africa, the Islamic rcligious 
leaders were strongly antipathetic to a11 manifestations of modern know 
ledge Lecause historically, thcse beliefs had been associated with seaborne 
Western imperialisin and Christianity. So, although the 1963 census 

Neville Bro~vnis a lecturer i a  internatiod polities at  the Lhriversity of Birming
ham, Great Britain, and wm formerly a rerenreh ~rrocinlc nt the lrtrtittrte of 
Strategic Studios, London. A dcjerice correspondent of the New Statesman and 
the New Scientist, he visited Ni  erin eorly last year. He is the aatkor of Strategic
Mobiliry and Nuclem War,  0 x 2  is presently writing n book on the relationship
benveen strategy and geography. This article first appeared in the October 1968 
issue of Military Review. 
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showed the North to have 55 per ccnt of Nigcria’s popul:ition, it coii-
taincd only 17 per cent of thc Federation’s primary schools as latc as 
1965. 

Political powes within the region, therefore, remained in the hands 
of such feudalistic leaders as the Sarrlauna of Sokoto and the Northern 
People’s Congress. Meanwhile, Islam gave to much of the North a 
cultural unity that more than offset its ethnic and linguistic diversity. 
Pcrhaps the attempt by the Sardauna to run his own foreign policy, such 
as sending emissaries abroad to try to mobilize opinion against Israel, 
should be seen as a direct, expression of’ a Northern sense of cohesion 
and exclusiveness. 

It has hccn argued that British colonial administrators felt an 
especial empathy with the horse-riding, poleplaying Northern Icadership. 
Also, it has been said that American educationists and missionaries have 
always found i t  easy to identify with the community colloquially known as 
’the Jews of Africa’- the egalitarian, industrious, and adaptable I ho 
peoplc who form thc core of the Eastern Rcgion. 

Products of Necessity 

Thcse admirable group traits largely have been the products .of 
neccssity. T h e  location of the Ihos amid the wide strctches of primary 
rain forest that lie behind the coastal mangrovc swamps and betswen the 
Cross and Niger Rivers protected then], tn some cxtent, from thc cleprcdii- 
tions of the slavers. In  addition, some havc argued that their propensity 
to commit suicide rather than stay captive made them unacceptible as 
slaves. I n  the relative absence of that particular constraint on popular 
growth, the Iho community grew until it canic to exert a pressurc on 
living space that was quite exceptional by African standards. Emigration 
took place, and large numbers of Ibos settled in thc towns of other parts 
of Nigcria and began working as clerks, traders, craftsmen, and domestic 
servants. 

Overpo~~ulationis not, however, the cntire story. T h e  development 
of a distinctive Ibo ethos derived also from thc tribe’s ready acccptance 
OF Christianity, as well as of European attitudes toward the everyday 
&airs of life. This  was largely the consequence of focusing thcir traditional 
form OF govcrnment at  village level. As a result, there was an absence 
of elaborate tribal hierarchies, and the acquisition of Western patterns 
of business and government was easier. 

I-lencc, from the late 193oS, the Ihos, led by Dr  Nnamdi Azikiwe 
and his National Council of Nigeria and the Camcroons (NCNC) 
emergcd as thc creators of modern Nigerian nationalism. They also be- 
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came the spcarhead of Nigerian educational progress. Evcn today, the 
Eastern Region contains over one-third of the country's primary schools. 
although it has only about 25 pcr cent of the population. 

Yoruba Heartland 

T h e  Western Region is the Yoruha hcartland. This tribal group 
is morc hierarchical than the Ibo and has a narrower educational hasc. 
T h e  result is that it characteristically displays much less solidarity. Islam 
counts for lcss in the Western Region than in thc Northern and its 
regional identity i s  essentially ethnic and linguistic. T h c  , dominant 
political party is the Action Group which evolved from the Yoruha trihal 
association t h a t  Chief Obafemi Awolowo, a Yoruba lawycr, formed i n  
thc 1940s.- 

T h e  picture is furthcr complicated by thc existence of distinctive and 
important territorial minoritics within the Northcrn and Eastcrn Rcgions. 
T h e  Northcrn contains, in particular, the Middle Belt which is dominated 
by .Christian and pagan minority tribes. Pcrhaps the most important 
are the one or two million T i n  They h a w  a strong martial tradition 
and have long provided the Nigerian Army with a proportion of its 
ollicers and many of its non:commissioned officers. 

Likewise, only a little over one-half of the 13 million people in 
the Eastern Region in 1964 wcre Ibos. They were heavily concentratcd 
in and around the Onitsha-Nsukka-Aba triangle which is an area bctween 
the coastal mangrove swamps and the Niger and Cross Rivcrs that has 
hcavy rain forest as its natural vegetation. 

Coalition Created 

T h e  pre-indcpendcnce elccticns of 1959 led to the creation of a 
coalition betwccn thc Northern Peoplc's Congress and NCNC with the 
Action Group in opposition. In 1962, Chicf S. L. !\kintola led a brcak-
away movement within the Action Group- a i1iovc occasioned by Chicf 
t\wolotvo, the Yoruba leadcr, refusing to come to terms ivith Sir Abubakar 
T. Balcwa's federal coalition government. Sir Abuhakar declared a state . .  
uf emergency i n  the Western Region after Akintola's suppnrtcrs had 
disrupted a sitting of the Western regional asscmbly. A commission was 
appointed to 'invcstigatc all of the Action Group's electoral malpractices. 
R'lcanarliile, A~volowowas bruught tu .trial for trying to overthrow the 
government, by force. He was convicted and imprisoned. 

Soun, a iiew Nlidwcstern stntc was crcated on the basis of Tho 
;~ndother non-Yoruba clements within thc Westcrn Region. T h e  govern- 

I 
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ment that came to power in this state was NCNC and, therefore, gave 
its support tu the federal coalition, as did the new Nigerian National 
Democratic Party that Akintola was building up  in the West. 

T h e  foundations of the coalition had, however, been severely 
shaken by the Northern Region's vast and systematic overestimation OF 
its population in the federal census of 1962. This provided the region 
additional federal voting power. T h e  following year, a new census was 
ordered. Th i s  time, all regions i n k e d  the totals by roughly equal 
proportions. T h e  result was that, while the Northern Region retained 
its majority, the population of the country was shown to have risen 
from 31 million to 56 million since 1953. 

Against this background, the coalition broke up, and the 1964 
election campaign was launched. A sharp division along what amounted 
tu North versus South lines gave rise to a bitterly fought contest with 
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all regions engaging in obstruction, harassment, and corruption. After 
the nomination lists had bcen closed, the opposition parties decidcd to 
boycott the affair. 

T h e  Western Region sank further into violence and chaos aftcr 
Akintola had rigged the regional elections oE 1965. I n ,  January 1966, 
some young lbo officers conducted a coup in which Balewa, the Sardauna, 
Akintola, and about a dozen other politicians and officers were murdered. 
Although the coup~was an lbo one and the officers killed were predomin- 
antly Northern, many people hoped the new regime, led by another 
Jho ofticer, Major General Johnson Aguiyi-lronsi would usher in a 
period of genuinc patriotic leadership. 

Ibo Clique 
lronsi appeared, especially to Northern eyes, as.niercly thc head of 

an lbo clique. His decree of 24 May 1966, abolishing the federal systcni 
of govcrnment, was read by many as being designed to promote lbo 
supremacy. Almost immediatcly, there wcre riots in the North in which 
scores of Ihos were killed and hundreds terrorized into flight. lronsi \vas 
assassinated in a countercoup in July 1966, and the governnicnt passed 
under the control of Lieutenant Colonel Yakubu Gowon, a Christian 
from the Middle Belt. 

During that autumn, scveral thousand Ihos wcre killed in distur- 
bances in Kano and elsewhere, and between one and two million lbo 
refugees returncd to their tribal homeland. h4canwhile, 3 transfer of 
many Nigerian troops to their respectisc homclands.began. From then on, 
Lieutenant Colonel Odumegwu Ojukxvu, thc lbo military guvcrnor of 
the Eastcrn Rcgion, attended no conferences outside this territory. 

Federal suspicions that the talentcd and ambitious Ojukwu already 
had decided to seccde now interactcd with Ibo fears of further repression. 
to producc an inflammatory situation. In May 1967, aftcr Lagos had 
imposed a trade embargo in retaliation for a takeover of Garious federal 
institutions and revenues by Ojukwu's administration, mass dernonstra-
tions in favor of secession took place in several Eastern Region towns. 

State of Emergency 
Colonel Gowon declared a state of emergency on 27 R4ay and, at. 

the same time, announced a plan to scrap the old federal structure and 
divide the iountry into 12 states. This move was intended to remove the 
threat of Northern domination and to give more scope for a ventilation 
of the interests of the various tribal groupings. To  Colonel Ojukwu, 
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however, it \\,as a plot to partition the Eastern Region. His rcaction was 
to announce, on 30 haay, that the Eastern Region \\,as leaving the 
Fcderation to become Biafra. He indicated that, although Riafra \vas 
~villing to retain ccononiic links with Nigeria, she wishcd to be regarded 
as a completely sovereign rcpuhlic. 

During July, the federal forces seized several places on the peri- 
phery of Biafra, including Bonny and Nsukka. Thesc successes enabled 
thcm to mount what became an effective land and sea blockade. Howcver, 
they were not strong enough to advance decp into the Ibo heartland. 
Both sides gaincd some satisfaction from propaganda claims about 
victories and allegations concerning foreign nierccnarics. 

Early in f\ugust, this desultory conflict suddenly cruptcd with a 
Biafran seizure of the avowedly neutral- Mid-west. This  was followed 
by a thrust to Ore, a town in the Wcstern Region that was barely 100 
miles froni Lagos, Disloyalty of certain Iho-led units had led tn a collapse 
of the- federal front on the Niger, and it seemed that an attempt was 
being madc to stage a political coup in I h d a n .  Although the flying column 
in Ore was too yeak to rcrnain there for long, there clearly was sonic 
risk of the federal position disintegrating. 

Rrigadier Victor Banjo, thc Yoroba collaborator who was in charge 
of the invasion, predicted the fall  of Lagos and the West and the capture 
of the entire country. That  his expectations were sharcd by the  fear-
stricken masses OF Lagos was shown by the communal violence directed 
against many of thc 15,000 to 20,000 lhos still resident in thc city. 
Sporadic sorties hy Biafran B-26 bombers were accentuating this stiite 
i f  agitation. 

.Invasion Contained 
A rapid federal rcinforcenient from thc North b y  rail and road 

soon contained the invasion. Nevertheless, it had hccome another in-
structive example of how a compact and d p a m i c  central power may 
exploit militarily its interior lines of communication. It serves also. as a 
reminder of how much more readily territorial gains may be made if 
offcnsivc action is undertaken beforc a buildup of forces on both sides 
has led to a consolidation of the front and a relatively high ratio of 
troops to space. 

At a more personal level, the invasion may be seen as an accurate 
resection of the character of Colonel Ojukteu. He had entered the 
Nigerian civil service after reading history at Oxford, ana later had 
transferrcd to the army. Loyalist federal ofliSers had long rescnted his 
talent, energy, and ambition. h'orv, the humiliation of the temporary 
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Inss of Ore was raising this resentment to thc pitch of angry yassion. 
General Gowon announced the forination of an inner war cahinet on 
23 t\ugust and indicatcd a total war would bc pursued vigorously. 

No war against Biafra was going to hc conclusive without extensive 
rearmament, and this meant, in particular, the acquisition of rnorc'air- 
power. By early 1967, the Nigcrian Air Force possessed only four nr 
live Dakota transports, 20 or so Dornier Do, 27 light liaison planes, and 
ahout a dozen P.149-D trainers. Both the Dorniers a n d ~ t h e  Piaggios had 
bccn supplied through a L+vaffe training inission that arrived in the 
middle of 1963. This mission was intended also to establish a squadron 
of Norntlas twin-boom mcdiuni transports, hut this schemc never 
matcrializcd. 

T h c  United States declined to give any military aid hccausc the 
conllict was intcrnal and Nigeria was a British rcsponsihility. However, 
Britain refuscd to sell aircraft since they were deemed to bc essentially 
otknsive weapons. Also, in 1961, the Nigerians had unilatcrally ahrogatcd 
thc 1960 Dcfencc t\greement which included, among other itcnis, prw 
vision for an RAF staging post at Kano in exchange for technical 
acronautical assistance. 

Late i n  ]une, n delegation from the Federal Military Government 
wcnt to Moscow. It was denied at the time that thc delegation had bccn 
buying arins, hut Kano Airport was closed to civilian traffic in thc 
middlc of August in order to facilitatc the arrival of Soviet An-12 transport 
aircralt. Thcse appear to have contained, in cratcd Eorm, MiC-ISUTI 

. interceptor trainers, A4iG17 interceptors, and Delfin. light strike trainers. 
Adeanivhile, a Polish ship unloadcd some Delpm in Lagos. A total of 
I5 A4iCs and 10 Delfins \\,ere cventually delivered. 

Crews Recruited 

Dozcns of Czcchoslovakian and Snvict ground technicians iiccom- 
Ipanied tliesc deliverics, but there was also an urgcnt rcquircment lor 
crews. M a n y  Nigerian pilots had hecn trained by the Luftivaffe mission, 
but many were lhns who had subsequently Red to thc East. In any case, 
nonc had hecn taught tn fly high-performhncc jets. Egll>tian Air Force 
pilots were brought in to help bring the MiG force to opcrational status, 
;and 'Europcan and South African mercenaries were brought in to help 
man the Delfins. T h c  Egyptians sccni to have Ro\sn the A4iCs on all 
of thc comhat niissions carricd out in 1967. 

Biafra had to huild up  her air arm on an evcn more rudimentary 
hasis. A B-25 Mitchell hombcr. and three B-26 light bombers were oh-
taincd from French Air Force surplus stocks i n  July, as well a i  about a 
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dozen T.6s in October. One or ttvo F.27 Friendship transports seized 
froin Nigerian airways near Rcnin and a Dakotn coniindndccred at Port 
Harcourt were modified for use as bombers. One  of the F.272 exploded 
in mid-air during a raid in Lagos in October. 

Much more important, howcver, was the purchase in July of nearly 
a dozen Sirper Constellations from Frcnch, Spanish, and Portuguese 
civil airlines. Some OF them were purchased outright and others chartered. 
Most of thc pilots recruited were saiil to be American. This  Beet soon 
was making two or three night trips a week to Riafra. They refuelled 
a t  Bissau in Portuguese Guinea and at the Portuguese offshore island 
of Sao TomC. Their cargoes consisted mostly of small a r m  snd amniu- 
nitian bought from private dealers in France, Spain, and Switzerland. 
Usually, the pilots landed at Port Harcourt airfield, but sometimes they 
used a new stretch of metalled highway between Owerri and Orlu. 

Sea Movement 
Some attempt was made to supplement this airlift with a movement 

by sea. I n  October, the 500ton Dutch frcighter Jozina was impounded 
while delivering small arms and ammunition to Biafra from Spain. 

~~ 
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I 
T h e  short-range and electronic deficiencies of MiG-17s may account 

for the failure of. the federal air force to prevent the nocturnal Rights to 
Biafra by either bombing or interception. Other factors could be a lack 
of skill and motivation hy the Egyptian pilots and the reluctance of the 
federal Futhorities to have foreigners play too conspicuous a part in the 
final victory. 

. Whatever the explanation, the consequences were grim. T h e  Biafran 
field force was thereby enabled to expand from around ~2,000 men to over 
10,000. Alongside it arose a local militia that was two or three times 
as largc. Biafra had little field artillery and fcw other'hcavy weapons 
except some improvised tanks, armourcd cars, inortars, rockets, and land- 
mines. Nevertheless, the defeat of so large and highly motivated a forcc 
in so dificult a terrain was inconccivable without a rapid and vast 
expansion of the federal army. 

Composition of Army 

Included in the federal army at the time of independence were 
five infantry battalions, one enginecr squadron, and one reconnaissance 
squadron equipped witli British Ferret scout cars. This army was groupcd 
into a 1st I3rigade at Kaduna and a 2nd Brigade at Apapa. Nearly all 
of its equipment came from Britain, and many of its officers were 
British. 

A 3rd Brigade, raiscd to go with the United Nations forces to the 
Congo, contained mostly Nigerian officcrs. T h c  3rd Brigade establishcd 
an excellent reputation in the Congo for impartiality and cool judgment. 
This was in line with the record of the Nigerian Army in  East Africa 
and Burma in World War  I1 and the respect it was then gaining at home 
for its conduct when acting in support of thc civil power. 

By the beginning of 1966, the size of the army had risen tn about 
10,000 men and'included more infantry, a second armoured car, another 
engineer squadron, and two or three field artillery batteries. In 1960, 
three-fourths of the African officers had been Ibos; no\v, only one-half 
were. 

T h e  fact that the strains of political disintegration and thc re-
sponsibilities of large-scale war came to this promising young army so 
soon can only be'described as a tragedy. T h e  coups of 1966 led to the 
death or departure of almost all of its Iho officers including many from 
the North. Yet during 1967, the army had to expand to about 80,000 
men to meet the exigencies oE conflict. Three full divisions were required. 
The 1st Division was formed on the northern Front while the 2nd 



42 ARMY JOURNAI. 

Division faccd toward the Niger. T h c  3rd Division was to straddle the 
maritimc front. No corps headquarters was estahlishcd. Britain continued 
to meet many of the demands for arms and other cquipment. 

Tlie loss of many officcrs and non-commissioned oficcrs during 
the internal strife inevitably accentuated the burden that this rapid 
cxpansion placed on niaintcnance and ahinis t ra t ivc elements. liaising 
the private soldier’s basic pay to about 46 dollors a month drcw i n  tens 
of thousands of recruits, particularly from tlic Christian and pagan tribes 
of tlic A4iddle Belt. Unfortunately, this inllux of untraincd manpower 
highlighted and exacerbatcd the shortagc of various specific skills. Tlic: 
death of the Chief of StaE, Colonel Joe Akapan, in a hclicopter crash 
in the first month of the \var madc matters worse. 

By late 1967, there werc some ne\\, infantry battalions Ivith only 
five or six oficcrs in them. Staff \vork had bccomc rudimcntary. Com- 
munication with units in the field was frequently impaired by i.nsu&cicnt 
ritdio equipmcnt and poor signal maintenancc. 

Both combat efficiency and military discipline suffered as a result. 
These circumstances, plus all the constraints of geography, meant t lnt  
the federal campaign could progress only slowly. Nowever, it did progress. 
T h e  university tomi of Nsukka, which had bccn. an important intcllectual 
Forcing house Cor Biafran nationalism, had been taken by the 1st 
Division as early as 15 July. From there, the troops pushed to Enugu 
which fell early in October. At about the same time, the Biafrans werc 
expelled from the R4idwest Region. A s  they withdrew over the Niger at 
Onitsha, they blew several slxins of thc 4,500-foot bridge. 

Despite this, a direct attack was launched on Onitsha on 9 October. 
Tlie political rationalc for this was that, as -an old commercial town, 
Onitsha \vas rather cosmopolitan, its people being mainly lbospcaking, but 
of rathcr mixed stock. This nhviously opened up the possibility that it 
~eoulcl prove mallcable enough to serve as the base for a pmLagos Ibo 
Government. More important, however, was the desire on the part of 
thc fedcral commander for a spectacular victory. 

This  operation becanic a conspicuous example of inipctuosity not 
paying off. Biafran gunfire killed over 100 federal troops as they 
attempted to cross the Niger i n  an improvised flotilla of open boats. At 
least one inore try was made a few weeks later, but still no bridgchead 
was secured on the east bank. Latc in Octohcr, the ancient toxvn of 
Calabar fell to a federal amphibious assault. h4iGs W C ~ C  soon operating 
from the ncarhy airfield. But the MiG sortie rate remained low, and the 
planes still did little to hamper the air supply run to Port Harcourt, 
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Territorial Balance 

T h e  territorial balance did not change much hetwcen then and 
the end ,of the year. Federal troops in Enugu ucre  bcing threatened 

I 
 con'tinu3lly hy persistcnt althuugh ainiateurish I3iafran guerilla raids 
against the road linking them to Nsukka. In order to reduce this threat, 
they piishcd their front down to thc Ngaha Rivcr' which runs 15 miles 
South cif Enugu. 

Guerillas continued to pose an active and dangerous threat on 
Bonny, but no effort was made to eliminate their presencc in the inarshcs 
and Forests Iocatcd in the centre of the island. No assault was launched 
against the old ferry port of Oron as yet, although Biafran artillcry bascd 
there was directing rather desultory and inaccurate fire against ships 
moving up to Calabar. Farther west, hoive\w, some maritime division 
detachmcnts had infiltrated the delta lands of Rivers State. R4canwhilc, 
units of the 1st .Division had pushed dotvn to lkom and made contact 
with 3rd Division units from Calabar. But  the track connccting the 
two towns remaincd under Riafran attack. 

Casualty Rates 

Even tlie approximate truth about casualties is diflicult to establish. 
Nevcrthcless, it is likcly that tlie total numher killed in 1967 amounted 
to a ECLV thousand. T h c  grcat majority must have hccn Biafran civilians, 
and a high proportion of the soldicrs killed also must havc heen Uial:ran. 
But  still therc was no sign of Biafran resistance cracking. Ojukwu hiid 
resortcd to a certain aninunt of terror to help maintain the cohcsiun of 
his own Ibo pcople and tn kecp dissidence imiong thc minority groups 
in check. 

He was able to rcly, to a Iargc extcnt, upon the propaganda of 
Radio Uiafra, his railmubile broadcasting station. T h e  exceptionally 
broken and diffuse charactcr of thc front made it casy to make bold 
claims that, for example, the fcderal forces had been expelled from Bonny! 
or that Enugu was still holding out. Such federal atrocities as the reported 
execution of 700 Ibo inales after the capture of Asaha made it easy for 
Biafran publicists tn  contcnd that the federal forces .\vcre now bent on 
gcnocide. 

Both Uiafra's national pride and her collcctivc fcar could he  cul- 
tivated on a grand scale. One moment, Radio Biafra would stress how 
effectively rcsearch into substitution products was circumventing thc 
blockade. It would claim that, with its cscape from the defunct Fedcra- 
tion, thc old Eastern Reginn w a s  set to bccnnic onc of thc world's great 
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industrial forces. T h c  next moment, it would prcdict thc immincnt 
intervention of Rt\F planes dropping napalm. 

Economy Affected 
Biafra’s adjustment to violent conflict was impressive, hut it had 

been matched in many ways by that of Federal Nigcria. In peacctime, 
perhaps 50 per cent OF the maritime trade of the country had passed 
through such Eastern Region outlets as Port Harcourt and Calabar. Yet 
the port of Lagos was able to cope with the burdens iniposed on it 
during the first months of the war. 

All the same, the economy was stretched severely by the conflict. 
Less than five months after seccssion, it was acknowledged olficially that 
the direct cost had exceeded 243 million dollars. Toward the end of 
1967, there was a general expectation thnt, if hostilities continued un-
abated for more than another.four or six months, thc country would have 
LO solicit foreign financial aid. Biafra, on the other hand, had a good 
yam harvest and so was apparently able to hold out for at least as long 
3s that. 

Herein lay a considerable dilemma for the federal authoritics. 
T h e  12 new states wcre due to conic formally into cxistencc on 31 
March 1968, and a cease-fire was clearly desirable well before that date. 
Yet. Biafra’s will to fight showed no sign of abating, and Coloncl Ojukwu 
seemed as firmly in control as ever. There was little opportunity to prove 
that occupation did not mean genocide because almost every man, woman, 
and child in towiis like Nsukka with a population of 25,000 and Enugu 
with 70,000 had fled as the federal troops approached. 

This, of coursc, frustrated the aims of Ukpahi Asika, the 31-year- 
old Ibo lecturer who had been made the federal administrator for the 
East Central State. T h e  only hope seemed to lie in a swift and con-
cI iisive military victory. On 5 January 1968, General Gonon announced 
at a press conference that military operations had hccn intensificd in 
order to break the backbone of the rebellion bv 31 March. 

Strategy Changed 

T h e  key military objective was still Onitsha, hut the strategy lor 
capturing it had now become more sophisticated. A substantial part of 
the 2nd Division had been transported across a federal-held stretch of 
the Niger well above the city in order to open up a ncw front between 
Enugu and the river. Neither the initial planning of the operation nor 
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thc security that surrounded it \vas particularly impressive, but the 
Biafrans were unable to redeploy to thc'area in sufficient strength to 
prcvent a major buildup. 

Gradually, the might of the 2nd Division turned the flank of 
Onitsha. Cldi fell in early Fehruary, and later that month, ih'lurtalla 
Mohammcd seized Awka and made it his field headquarters. Onitsha 
eventually fell to an assault- that began on 21 March with one brigade 
attack~down the Enugu road and another across the rivcr. T h e  centre 
of the town which had been heavily damaged in the desperatc lighting 
wiis evcntually seized on the 25th. Mopping up  operations continued in  
the suburbs and outskirts. 

' But still the campaign was far from heing a purely one-sided 
affair. A dangerous attack on Nsukka as late as thc middle of February 
uus launchcd by 500 Biafran soldiers. An ambush of a federal convoy 
at Abagana village on tlie Enugu-Onitsha road destroyed scores of trucks 
and killed liundreds of troops moving down for the final phases of the 
hattlc of Onitsha. T h e  Hiafrans put a strong raiding party back into 
Asaba on 18 April. It reuiained for some days in order to inhibit the use 
of the direct supply route across the Niger. ~.1his spirited and aggrcssivc defence mercly cxasperated tlie fedcral 
forccs in thc field. Reprisals werc carried out against nearhy villages 
after the February raid on the Nsukka. Among the atrocities that took 
place after the fall of Onitsha was the massacre of the 300 mcmbcrs of the 
congregation of the Apostolic Church. Such acts as this insured that 
'few members of the original population of 100,000 remained in the city 
after April. 

Worst of all, however, was the far lcss discriminating hombing 
programme that seems to havc becn ushercd in following the arrival of 
three Egyptian-flown Ib28s in Makurdi ear ly  i n  1968. t\ fair number 
of journalists were in Biafra by this time, and reports wcre frequently 
filed of attacks on hospitals and on various purely civilian objectives. All 
that these pressures achieved was an intcnsification of Biafran fanaticism 
and the encouragement of retali'atory action against non-Ibo minority 
groups. A gruesome example of such retaliation was the beating to death 
of 200 lbibios in Uinuahia on 2 April. 

An amphibious assault over the Cross River led to the fall of 
Oron on 21 March. T w o  to three weeks later, hundreds of 3rd Division 
troops werc killcd in the coursc of scveral attenipts to force an opposccd 
crossing at lkot Okporo. 

By this time, attention was revcrting to Port I-Iarcourt. I t  became 
apparent that fedcral troops had moved down through marshlilnd and 
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bush effcctivcly to isoktte the city and airficld. A heavy artillcry bombard- 
ment on 16 May licralded the attack on the town. It fell 011 thc 18th. 
T h e  road to Owerri scenis to have been left open deliberately in order 
to enable fugitives to escape. This gesture was an encouraging sign 
that the philosophy of restraint was not yet dead. .+\nother gesture was 
General Gowon's -mow a few dags later to replace Colonel h4ohammcd 
as commander of the 2nd Division. 

. Biafra's loss of the crucially important airfield of Port I-Iarcourt 
came a little under a ycar after secession and five days before peace: talks, 
sponsored by the Commonwealth Secretariat, began in Kampala. These 
talks collapsed within a week, and both sides prepared for further bittcr 
fighting. T h e  fall of Port Harcourt meant, said Colonel .Ojukreu, that 
the guerilla phasc of the war h:id begun. 0 

1941 

Thc third paint of British strategy, the importance of Singapore, 
involved .the whole question of Far Eastern stmtegy. On this, there 
was a hndamcntal disagreement between thc Riitish and thc American 
dclegates. This  disagreement stemmed partly lram ditfcrent national 
interrsts. T h e  British had to d&l with problcms of Cornm?nwe?ltb 
security, and i n  their view Singapore was essential to the defenw: 01: 
India, Australia, and New Zealand. American interests in the Far 
East, thougli substantial, were not as vital. Tbc only American posres-
sion of importance in the arm, the Philippincr, had virtunlly bccn 
writtcn offas inrlrfcnsible in a war with Japan. 

-0Ikce of the Chief of Military History, Department of ihc Army, 
Washington, 1 l C .  (1960). Coiiwiniid Decisions. 



Essentials of 

Report Writing 
Colonel S. A. Eirrbling, ED, 
Royal Airslralinn Signals (Retired) 

Definition 
REPORT writing is a means of communication. I t  is B method oE supl>l?-
ing information i n  a convenient and usable forin tu assist the person 
receiving it to reach a decision based on if full knowledge of the facts 
with a minimum expenditure of time and mental effort. T h e  report 
must be worded and set out so that the reader can at once undcrstand 
the essentials of the problem. 

Preparation 
Before beginning a rcport it is necessary to: 
0 Think about the Person to whom you :ire reporting. Wha t  

docs he knonr and want to know? Mow can you add to his 
information? 

i Put yourself i n  tlic place of the Rcader so that your ideas 
will make the desired impression.. 
Understand what you are required to rcport on. 

0 Gather all inrurniation and explanations. 
List all facts and arrange i n  a logical order. 

0 Decide ivhat tu use. 
T r y  to talk tu your reader rather than to write, as your report will gain 
nothing unless he is informed, understands and is moved to action. 

Sequence 
T h e  sequence uf a good report is as follows: 

Introduction 
Text 
Conclusions 
Recommendations or possible solutions 
Appendices 
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Introdnctimz. T h e  introduction defines thc purpose and aim of the 
report. It describes the subject and provides background information. 
T h e  introduction is vital and can start with a statement in one sentence 
setting forth the objects of the study. This will immediately focus 
attention on the primary purpose of the report. 

Text. T h e  tcxt gives all factors alTecting thc attainment of the purpose 
and aim of the report, giving the arguments or points to be con-
sidered in reaching a decision. T h e  text can he divided hy stating thc 
facts ohtained together with their sourccs and then analysing them. 
T h e  text should follow a logical plan stating the facts in short paragraphs 
and short scotences, using simple jsords and simple languagc. It  is not 
a mere collection of data. Facts are gathered for and against the propo~al 
being studied and then the text procecds in a n  impartial and impersonal 
manner to assess them hy comparison and testing. In the tcxt the person 
prcparing the rcport must have an open mind. He must seek the truth, 
must be unbiased, unprejudiccd and clear-headed. 

Concltision,s. T h e  conclusions answeT the problems stated in tlic 
introduction, giving thc courses opcn and setting out the findings of 
the rcport writer as the rcader should not havc to draw his own con-
clusions, T h e  conclusions and findings should be brief and to the 
point. 

Reconmrendaiions. T h e  wise report writer will make a distinction between 
his conclusions, based on the facts he has uncovercd, a n d  his 
suggestions, based on his conclusions. Recommendations should bc clcar 
and definite. They should tell what to do, \vho is to do it, where it 
should hc done, at what time and why it is recnmmcnded. 

Appendices. Appendices kcep figures and diagrams out of the main 
report which is simplified. 

The Six C’s 
Reports should be: 

Constructive. 
(a) Does it offer vigorous and thought provoking interprctations 

and ideas of your own? 
(h) Is it practicable) 

Complete 
(a) Does it give all necessary information? 
(b) Does it answer all the reader’s questions? 
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Concise. 
(a) Does it contain only csscntial facts? 
(b) Does it cover the subject in tlie feteest possible words that 

u d l  express the \miter's mind? 

Clenr. 
(a) Is the lang&agc suited to tlie reader: do the words c a r r y  a n d  

express the thought in a simplc nxanner> 
(b) Does each pardgraph contain only one main idea? 
(c) Arc thc Ikcts prcsentcd in the best order? 

Correct. 
( a )  Have tlie facts been chccked? 
(b) Ss the report correct in gmniiur ,  spelling, ptanctuation? 

Cozrrtemrs. 
(a) Will tlie tone bring the desircd reslmisc? 
(b) Do thc words arouse antagonism? 
(c) Is it too formal or, possibly, informal? 

'Conclusion 
A report must he honest; the facts natist he carefully \veiglied and 

properly evaluated and the writcr must sincerely atternlit tn prescnt 
something in the faircst possible nunner.  

' A good report is simple, easy to follo\v and concludes \aith ~ r m  
recommendations. 0 

1 hnvc a theory that, while the battles the Ikitish fight may diRer 
i n  the widest possible way, they h a w  invnriably two conirn~ncharacter-
istics -they arc always fwght  uphill ind always at the junction 01 
two nr more map sheets. 

-(Field-hlarshal Sir William Slim, Usofficial History (1959). 



A Military Interpretation 

of Benefit-Cost Analysis 
Major M.M. van Gclder, 
Royal Austrnliun Engineer.s. 

The situnlion is not loo far disbnt when all mililary aspclr  will 
hc suhjeelcd Io lhe 'judgmcnl of economic rationality'' 

lNTRODUCTlON 

,General 
THE above quotation could almost be ascribed to a disciple of h4r Robert 
McNamara the former United States Defcnce Secrctary, now Prcsidcnt of 
the World Bank. Above all others it \\,as M r  RilcNaniara who forced 
defence chiefs and their adviscrs to justify tlicir icqucsts for defence 
expenditure on economic as wcll as inilitary grounds. The consideration of 
economic rationality partly dcscended from tlic lofty political arciia right 
down into thc military mcchanism within thc span oC only one or t\vo 
administrations. 

T h c  worthwhileness of the McNamara approach to military 
~~economics may bc debated of coursc. 1he apparcnt ineffectiveness of the 

capital intensivc warfare being waged against the Viet Cong and North 
Vietnamese may cause many to wonder hots, far we should go in this 
approach. T h e  controversy ovcr tlic F-111 which is persisting in the 
United Statcs, Great Britain and Australia causes us to doubt. whether 
we should commit ourselves to tlic principle of economic rationality. T h e  
time has never hcen more opportune for the old campaigncr to point 

Mnjor van Geldor gradunted froin R M C  Duntroon bt 1955 and was allotted 
to the RAE. After ottendixg the South Australian School of Mines and Industries 
am1 Adelaide Llniversiy he gradvoted Bachelor of T e e h d o g y  (Civil Engiaerrimg)
in 1958. H e  has nlro the degree of Bncltelor of Fxononzicr gained at a lorer 
date as n result of part-time study. 

H e  hns sewed as a troop cotmrmrrder with the ~MurnlingnRange support
U& (1958-59), wi th  21 Constmctioir Squadron (1959-61), and for 21 monlhs 
was recoiidcd m the RAAF for duty  wi th 5 Airfield Conrrructiori Sqtradroa. He 
was with FARELF from 1962 to l d y  1964, first as O C  4 Troop arzd later of 
2 Troop RAE, I I Field Sqzrodrori RE, unt i l  ported to the School of Military 
Eneineering Liverpool. After n period a OC , 23  Conarrct ioa Squadron, he 
wa~ported to Vietnam in  March last yeor as OC 17 Construction Squadron. 
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out that all we need is a little more military coniinonsense and less 
playing around with statistics and dollars and cents. 

As with most relatively new ideas individual failures tend to dis-
credit a principle but they do not invalidate it. T h e  basic features of 
comprehensive economic appraisal of projects or schemes are still very 
sound and of immense importance in the discharge of modern government. 
T h e  military is a servant of the government and should therefore equip 
itself with the best^ possible tools to enable it to better discharge its 
responsibilitics to the government. One  of these tools is what is commonly 
known as bencfit-cost nnalysis. 

This paper was partly prompted by the apprarance of a Trcasury 
Iniurniation Bulletin Supplement nn Investment Analysis \shich was 
first piiblishcd in July 1966. This Trcasury publication is a treatise on 
the systematic analysis of the economics of public investment or benefit- 
cost analysis in the public sector. It describes and discusses techniques 
for the assessnient of the costs and returns from investment projects, and 
for deciding on .the relative merits of alternatives. In the opinion of the 
author of this paper it ranks with the well-known King Street Rridge 
lieport as one of the foremost public publications in its usefulness and 
wide application. T h e  applicability nE Loth these documents goes far 
beyond the narrow fields i n  which they originated. 

Benefit-Cost Analysis -Definition 
A Lcnelit-cost analysis is a procedure whereby costs and Lencfits 

ivliich fall at different points in tinie are adjusted to ii coininon basis i n  
order that they may be compared. 

T h e  comparison of bcncfits and costs once they are determined is 
reasonably easy. It is the isolation and cwaluation of benefits and costs 
\vhich are the difficult processes. 

Governments make decisions in the public sector bearing in mind 
certain economic or non-economic objectives, for example, increasing 
social welfare of a certain group of people o i  enhancing our defence 
preparedness. They may qualify these objcctives with what are called 
‘constraints’. ‘Constraints’ are limitations on the man’ner in which the 
objective may be attained and may be technical, administrative, legal or 
economic. 

All effects resulting from consideration of the objective and its 
constraints arc explored and isolatcd and then evaluated as benefits or 

‘ ‘The Management of National DeScence by Systcms Analysis: An Evaluation’ by
John J.  Clark RUSI Jorrrnnl Nov 1964 p 298. 
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costs of a certain course of action. T h e  mathematic manipulation of the 
benefits and costs in the form of simple subtraction to obtain a net 
bcnefit, or division to achievc a benefit-cost ratio, is the subject of some 
small discussion which will follow later i n  this piper. 

APPLICATION OF BENEFIT-COST ANALYSIS TO DEFENCE 

General 

Benefit-cost analysis is obviously niore applicable in areas in which 
economic critcria are dominant. Because dcfencc or state of armed 
preprcdness is a non-economic objective it is difficult to evaluate the 
benefits derived in ternls of money. It was not so diflicult in the days 
of gun-boat diplomacy and inipcrialism but defcnce in this modern day 
is much more intangible. Without elaboration this is possibly due to a 
number of factors including the uncertain threat of nuclear war, tlic 
ever-present threat of communist subversion and the protective umbrella 
of the United States. People arc far more uncertain today of what actual 
bencfits are derived from money devoted to defence. 

Even if economic benefits in a defence objective cannot be isolated, 
the project rim still bc subjected to some benefit-cost appraisal by 
considcring the alternative uses to the nation of the resources inooli~cd. 
For example, tlic costs of implementing the National Service Schcnic are 
not only the expenses incurred in training and maintaining the national 
servicemen, hut also the costs of denying to the community and industry 
the services of the youths in\&ed. 

An understanding of the application of bknefit-cost analysis i n  
the public and private sectors by civilian agencics may make a soldier 
more appreciative of the financial sacrifices made by tlic community in 
devoting money to defence, and more appreciativc of the need to fully 
utilize every dollar devoted to defence. Most monies spent in the civilian 
community have measurable benefits ‘and costs, and decisions to spend 
generally bear i n  mind these benefits and costs. Because defence, like 
any form of securjty is a iniost intangible commodity, decisions to spend 
are therefore much harder to make bccai.ise the benefits are so clitlicult 
to isolate and evaluate. 

Notwithstanding this clificulty it is possible to compare two 
possible courses of military action, for example, i n  the selcction of 
weapons systems. If the benefits are assuincd to be the same, the .costs 
can be compared. This  does not entcr strictly into the field of benefit-cost 
analysis but is more in the realm of ‘cost-effcctivcness’. 
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Aim of Military Benefit-Cost .Analysis 

Following Regan’ ;in ideal military institutional arrangement is 
an organization which hest serves the dual goals of optimum resource 
eGciency and rnilitarily desirahle patterns of ‘net benefit incidence’. 1 
have substituted ‘militarily’ for ‘socially’ in Regan’s definition on the 
basis that in a democracy militarily desirable patterns are in fact socially 
dcsirable, the army being the servant of the people. 

There is an underlying assumption that people realize that public 
capital investment is no different froni privatc capital investment in 
making demands on real resources that would otherwise be available 
for other uses. In achicving the ideal military institutional arrangement, 
the allocation of public capital to alternative defence measures must be 
‘as rational as possiblc, even if  it  be acceptcd, as it has to be, that the 
iiltiniate solutions will be less than perfect.’” 

T o  assist in attaining a rational approach to defence spending the 
technique of bcnelit-cost analysis may be used. 

Areas of Application of Military Benefit-Cost Analysis 

It  is true that in  the case of nun-economic objectives such as 
defence, in fact, it may simply not be possible to put figures to the 
‘benefits’ involved.“ As w c  have tried to show however, benefit-cost 
analysis cannot be dismissed quite so simply. 

The following five areas of application of benefit-cost in relation 
to defence come to mind: 

1 .  Consideration a t  the political level of the benefits arising Erom 
the diversion uf dcfencc funds to other social objectives e.g., 
building a dam or increasing the spending power of the 
pensioners. The opportunity cost of pursuing objectives other 
than those of defence can be studied. 

2. Consideration at the political level and also at the higher 
defence machinery level 01: the benefits of directing defence 
expenditure to objectives which serve both niilitary and national 
development interests, for example, subsidizing an electronics 
or transport industry, or diverting military capital expenditurc 
intu an economically backward area. 

? ‘Economics of Watershed Planning’ Edited by G. S. Tolley and F. E. Riggs
(IOWA SUI’ 1966) p. 243. 
Supplement to tlic Trcasury Information Bulletin ‘Inacstment Analysis’ July 1966. 
Issued by tlic Commonwealth Treasury, Canberra ACT p. 6.  

” [bid 1’. 11. 
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3. Consideration within the defence department of the benefits 
arising from military expenditure on rationalization projects, for 
example, a tri-service cadet academy, or a unified medical 
service. 

4. Consideration within a service department of the benefits of 
a particular building programmc, a new system of movement 
by charter or a new training method. 

5 .  Consideration by an individual of the worthwhileness of any 
course of action or innovatory scheme, for example, a new system 
of vehicle documentation. At this lcvel benefit-cost analysis 
should become fairly intuitive. 

At this stage, only ‘benefits’ havc hecn imciitioncd, but in the 
sense that ‘costs’ are negative bencfits they obviously must be taken 
into consideration. 

Also, the area of application of benefit-cost analysis seems to 
have been confined to the consideration of the worthwhileness of a 
particular course of action as in 2, 3, and 4 or the desirability of expendi- 
ture compared with other alternative uses as in 1 .  A quite common use 
of benefit-cost analysis is in the choosing of alternntivc methods of 
achieving thc same objective, fok example, erecting timber huts or brick 
dormitories to house soldiers. 

Mechanics of Isolating Benefits and Costs 
I t  has previously been mentioned that in any benefit-cost analysis 

a desirable objective ur objectives must be selccted. T h e  qualifications 
to thc objective arc known as constraints and these niust also be stated. 
This  is the same as selccdng the aim of an appreciation and stating the 
limitations to the aim. 

All effects which, in the light of the objcctive and its constraints, 
qualify as benefits or costs require evaluation. One  must be exhaustive 
in what onc considers as elfects. There arc frequently as many indirect 
effects as there are direct effects. T h e  direct effect of a British military 
withdrawal from Singapore will be a decrease in British defence expendi- 
ture. An indirect effect will be the possible decrease in trade as the 
result of the lessening of thc purchasing power of the Singapore citizens 
previously dependent on thc British for their jobs. An even more indirect 
effect will be the entry of Japanese into the vacuum left by the British 
and the resulting dcvelopment of a Japanese market. 

The expressions ‘tangible’ and ‘intangible’ have been used in 
refercncc tn benefits and costs. For the purpose of this discussion an 
‘intangible’ is a non-economic consideration., Unfortunately, as Xve have 
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said, a large number of defence benefits are intangible e.g., feeling OF 
security and national prestige, and obviously it is very difficult to put 
monetary values to such intangibles. Following the Treasury Informatiori 
Bulletin’s advice5 it seems preferable to keep intangibles out of the 
benefit-cost analysis proper and, where relevant, to bring them in at the 
interpretation stage. 

A suggestion put forward by R. J .  i\. AttkinsG is that intangibles 
be dealt with in the same manner as time estimates in the Programme 
Evaluation and Review Technique (PERT). To follow the analogy, an 
optimistic estimate of cost of the intangible is added to a pessimistic 
cnst and four times thc most likely cost. T h e  result is divided by six. 

a + 4 b + c
i\lgcbraicall y, h = Fair estimate, whcre -
a = optimistic cost 
b = most likely cost 
c = pessimistic cost 

A well-prepared and thorough benefit-cost analysis can hc preparcd 
on a military proposal by a select coninlittee or working team. This  
committee should assess monetarily the tangible benefits and costs in 
arriving at a recommendation, but list dl thc intangible benefits and 
non-hencfits which would flow from the adoption of the proposal. T h e  
higher defence or parliamentary committee could then take the intangibles 
into consideration in their final decision. 

As in many scientific investigations it is not always necessary 
to try and put values to intangibles or complex parameters. If they appear 
in both the denominator and the numerator of the benefit-cost ratio or 
in the benefits and costs assessments of alternative courses of action 
they simply cancel out i n  the absolute sense or in a comparative scnsc. 
A simple and almost apologetic example of this would occur when coli- 
sidering the morale effects of a majoi shift in expenditure between two 
Services. T h c  morale in one Service will most likely rise and in the 
other will undoubtedly fall. A politician is in the difkult position of 
concluding that the two might cancel out. 

Manipulation of the Benefit and Cost Values 
T h e  main question is what do we do with the benefits and costs 

when we have evaluated and totallcd them? Is it a matter of simple 

5 Supplement to the Treasury lnformation Bulletin ‘Investmcnt Analysis’ July
1966. Issued by the Commonwealth Treasury, Canberra, ACT p. 6. 

0 The Chartered Engineer September 1966 p. 55. 
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subtraction to get a figure, or do we turn it into a benefit-cost ratio? 
I f  the latter, when do we treat costs as negative benefits and subtract 
tlieni from the benefits i n  the numerator? 

Wha t  may h a w  seemed a simple problem is unfortunately slightly 
complex, and failure to resolve the problem gives risc to the little 
unnecessary mysticism which surrounds benefit-cost analysis. 

It is assunied that all \dues given to bcnelits and toss arc in 
ternis of sonic base period or point in time. In  other words future 
monetary benefits and costs have generally to be discounted hack to 
present values. T o  put it as simply as possible this is done bp taking 
into account the ‘eroding’ efTect of 3 market rate or other selected rate 
of interest. 

Nobody is ever convinccd that $1000 received in 20 ycars time 
through an  insurance policy is going to be \vortIi thc same as $1000 in 
tlic hand at  present. (At 5 %  interest it is worth today only $377). 
/\gain the present value of il dcbt of $1000 paid in t\vo years time is 
considerably less than $1000 depending on the prcvniling rate of interest 
or investmcnt opportunity. 

There arc t\vo general benefit-cost situations to be considered, 
one where there are no constraints including nn liinit to fivailablc 
resources, and onc whcre there is otic or more constraints. 

In  the first circumstance of no constraints any course of action is 
acceptable if the present valuc of gross benefits (U) cxcecds the present 
value of gross costs (C). 

i.c. U-C = positive 

Naturally the ratio I? will be greater than unity but it means 
very little in this simple case. 

As there is no limit to availahlc resourccs thcre is no conipetitive-
ness in selecting the course of action. Any course of action showing 
net benefits will be acceptable, and there will be a certain arbitrariness 
in selecting the scale or size of the project. 

In the second circunistancc of one or more constraints thcre will 
be conipetitivencss i n  the selection of a course of action, the cssential 
aim being to maximize benefits within the bounds of the constraint or 
constraints. 

Various projects arc ranked in order of preference and the ranking 
Ris achieved by calculating a benefit-cost ratio -as before. T h e  higher C 


the  ratio the higher will bc the preference for the particular project. 
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T h e  nature of the constraints will dcterminc the appropriate Form 
for the benefit-cost ratio. I n  thc simplest case, where there is a general 
constraint on all categories oE costs, the ratio: 

Gruss Bcncfits \vould be appropriate.
Gross Costs 

Thcse gross costs include all costs whethcr they are initial outlay, 
operating, niaintcnance or debt scnking.  

T h c  following awe-inspiring quotation needs some elahoratitin -
‘The principal gencral point to note on the use of ratios . , , is that when 
the constraining costs are isolatcd (in the denominator) it is proper to 
includc all othcr costs as negativc bcnefits (as deductions from benefits 
i n  the niinicrator).’7 

This means that in detcrmining thc form of the ratio the denoniina-
tor is taken to bc thc constrained costs. We are comparing project 
profitability against the constraining fgurc. 

I f  thc constraint refers to initial outlay, for cxaniplc, but not to 
the rnagnitudc of operating or other costs, thcn thc appropristc ratio is: 

Gross Iknelits-All costs lcss initial outlay 
Initial outlay 

If the constraint is altered to a limitation on the amount of 
money which ciln be used on opcrating and maintenance, thcn the ratio 
will he: 

Gross Benefts -All costs less opcrating and iilaintcnilnce 
Opcrating and iiiaintcnance costs 

A Simplified Example 

T w o  schemes arc put up  to housc army fandies in a certain 
military district. T h e  only constraint is an initial outlay of $100,000. 
One schemc is to build brick veneer houses costing $12,000 cach and 
ivhich iv i l l  have a life of 30 ycars; the other is to build timber houses 
costing $8,000 each with a life tif 20 years. 

Some very arbitrary assumptions niadc are that the rcntals charged 
wil l  rciiiain constant for the life of the houses and tliiit average annual 

The Cknrlered Engineer Septcmbcr 1966. 1’. 14, note ( 2 ) .  
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maintenance charges (prcsent value) can Le assessed for the life of the 
houscs: 

Maintenance = $100 per year for brick house 
= $200 per year for timber house 

Rental = $18 per weck (brick) 
= $14 per week (timber) 

A further assuiiiption is made that rental subsidization For families 
living in temporary accommodation (in privately owned houses) will rise 
over the years such that the amount at any given timc is equivalent to a 
‘present value’ of $5 per weck per family. 

A renewal fund will not be set up. If considered this \vould be an 
additional cost of each proposal. 

’ Schewe A (brick). For an initial outlay of $IM),ODO eight brick 
honies can he erected. As twelve timber houses can bc built for thc same 
outlay a cost associated with building brick is the cost of subsidizing the 
rentals of four families in temporary accon~n~o~lation. 

Prcsent value of total revcnuc (rental) = 8 x 52 x 18 x Compound 
Interest Factor. 

Compound Intcrest Factor in this case is taken from ‘ilccounting-A 
Management Approach’ by Gordon and Shillinglaw (Irwin 1964) p. 784. 

CIF = 15.3725 a t  intercst rate of 5% for 30-year period. 
Present value = 8 x 52 x 18 x 15.3725 = $115,000. 

With rental sulsidization of four families for 30 years, Lot31 rc111:iI 
subsidization = 4 x 52 x 5 x 30 = $31,000. 

Maintenance for brick houses will be 30 x 8 x 100 = $24,000 

T h e  appropriate form of the benefit-cost ratio where the only 
constraint is that in initial outlay would be: 

Gross Bcnefits-costs other than initial outlay 
Initial outlay 

8 115,000-((31,000 + 24,000) 

C - 100,000 

- 60,000-
100,000 

-- 0.60 
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Schenre B (titifber). Although more tinibcr houses can be built for 
an initial outlay of $100,000, thc houses have a shorter lifc. A cost of 
building tinibcr houses will be the rental subsidization of 12 families 
for a 10-year period whilc thc brick houses are still being occupied. 

Prcsent value of total revenue (rent) 
= 12 x 52 x 14 x Compound Interest Factor where: 

CIF = 12.4622 at interest ratc of 5 %  for 20year period. 

Prcsent value = 12 x 52 x 14 x 12.4622 = $109,000. 

Rental subsidization = 12 x 52 x 5 x 10 (as an approximation) 
= $31,000. 

Maintenancc = 12 x 20 x 200 = $48,000. 

U_ - 109,000-(31,ooO + 48,000) 
c ’- 100,000 

- 30,000
-

I oo,oO0 
-- 0.30 

Conclusions 

With the assumed rentals and maintenance charges both schemes 
arc UncconoLnic because the bencfit-cost ratios are less than unity. T h e  
brick scheme is, however, better than the timber scheme as the benefit- 
cost ratio for the lormcr is grcatcr than the lattcr (0.60 as apposed 
tn 0.30). 

Thcre have been sonic .approximations in this simplified example 
but the mcthod is clcar. T h e  important thing is that future benefits 
arc discounted back to prescnt valucs. 

Scale of Project 
T h e  question is oEtcn asked -how big should the project be> 

$100,000, $500,000 or $1 million? We then h a w  to consider the scale 
OF the projcct. 

An alternative way of looking at it is to consider the various ‘sizcs’ 
of an undertaking ns scp3r:ite undcrtakings and compare the benefit-cost 
ratins of the ‘sizcs’. 

Generally the project can grow or contract only in discrete in- 
crements and tlic cxact sizc is not only dictated by available finance but 
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also by physical restrictions. I f  onc tennis court were not quite sutticient 
you would not build one and a half courts but obviously two. Likcwisc 
you would build whole multi-million dollar aircraft, not portions of 
aircraft that you can afford. 

Sn detcrmining the scale of 3 project which can be increased or 
decreased in sinall financial or physical increments, the project is brought 
to a sizc which involves optimal use of the funds employed. It can 
be incrcased in size whilst there arc increasing returns to scale until 
a turning point is reached. At this point there will be achieved thc 
maximum benefit-cost ratio. 

Unfortunately considerations other than economic generally detcr-
niine the scale of a project. T h e  ambitious vote-catching politician might 
press for a very large dam as a prcstigc project, when a smaller inore 
economic one is all that is requircd. A cavalry-minded general in the 
army might recornmend the purchase of a regiment^ of tanks when 
perhaps one squadron’s worth might nieet the defence requirement. 

T h e  main point to be understood is that it is not suficient to 
justify a single project based on a favuurable benefit-cost ratio. It is 
necessary to show that the scale of the project is such that maximum 
bencfit-cost ratio is achieved. Any funds mnde surplus by achieving this 
objcctive can be put into worthwhile projects ivhich have lower benefit- 
cost ratios than the original single project. 

T h e  Treasury Bulletin gives the Following small cxanip1e:Y 

‘h4issallocation of capital clearly could arise if  a project with an 
overall benefit-cost ratio of, say, 2.5 is developed up to the margin 
(i.e., the “segnient” h;iving a ratio of 1.0) while other projects are 
avaihblc with benefit-cost ratios between 1.0 and 2.5 which h a w  been 
excludcd on the basis of a budget limit.’ 

Sensitivity and Benefit-Cost Analysis 

To a well known engince+ I ani indehtcd for a greater appreciation 
of the concept of ‘scnsitivity’. When one wishes to know the effect of a 
change in conditions on :I project, a sensitivity analysis can be carried 
out. I t  might be diGcult to predict a future interest rate (on funds 
horrotved to finance thc project) or predict the absolute number of vehicles 
which are going to use the site of a proposed railroad crossing. What can 

J The Cltarrered Emineer Sentember 1966 I). 22. 
!I ames hl .  Antill B.E. M.1.E.. AUST. Consulting Engineer and part-time 

L r e r  Unieersiv of NSW. 
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be done is to calculate huiv sensitive a given project is tn say a change 
i n  interest rate, or :I change in the travel pattern of the community. 

A change in the interest rate from Si% to 6% might change il 
favourable benefit-cost ratio of 1.2 into, say, an unfavourable ratio of 
0.9. An alteration in the basic wage could have the same effect. A 
cliinge in the number of r~cliiclcs using a crossing could increase the 
number of deaths and injuries occurring at the crossing. Based on 311 

assessed economic loss to the conlmunity for each death ur serious injury 
the change in the beneht-cost ratio might be considerable. 

When one is prcsenting the benefit-cost ratio in support of a given 
project it would be proper and sensible to present also a range of 
sensitivity studies. This will assist the decision making body in deciding 
whether the project is worthwhile because the budy will realize how 
sensitive the project i s  to changes in tactors. 

CONCLUSION 

It  was mentioned in the introduction that this article \vas partly 
Iirornptcd by thc apparance of the Treasury Information Bulletin. T h e  
article was, howcver, given its original impetus by the appearance in the 
Bulletin'o of a very strongly worded attack on the role of econoinists in 
the government departmcnts. Whilst not heing necessarily competent to 
agree or disagree with M r  Peter Samuel, 1 shall quote from him as 
follows: 

Its dcfence section (of the Treasury Dcpartmmt) is simply inca able of 
advising thc Guvcrnmcnt on how to move tuward a benefit-cust ap road? of the 
McNamara sort in the purchase uF weapons systems, a failure d i c h  'must be 
costing the nation a g a d  $100 million a ycar and severely blunting uur overall 
defence elfort. 

Natiunal Development, thc Bureau of Mineral Resourccs, Trade and Industry, 
and Delcnce, to name [rhc] other departments that am very much conccrned in  
Forming economic policy, are almost devoid uf people with sezious economic 
training if  by that we mean people d o  have something more than a bachelor's 
pass dcgree or who h a w  done port graduate economic research. 

Naturally enough iiiost army o tkcrs  are not going tn be involved 
in the highcr dcpartnieii~al Icvel considerations on ccononric policy. I 
do think horve\~erthat i t  is beholden nn every ofkcr  to attain some 
familiarity with economic t e r m  and a basic understanding LIE the bene1.k- 
cost approach to decision making. The army nGcers make many of the 
original proposals on, say, the purchase of military equipment and tender 

'I1 T h o  Uirlletin 9 Deccnibcr 1967. Articlc 'Running Australia by the Seat of nuc 
Pants' bv l'rter Samuel. 
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advice to tlie Defencc Dcpartmcnt on how much should be purchased 
and when. Thcy should thercfore have an understanding of the decision- 
making process at tlie departmental and political level in order to be able 
to better tender advice and hctter understand why somctimcs unpopular 
decisions are macle. 

With each successive rise in &fence expenditure thc government 
and the people havc become increasingly conscious of the developing 
conflict hctwcen two major national goals-defcnce and economic growth. 
T h e  editorial of the 18th August 1966 Ausirnlinw called for a considcrat-
ion of the specific merits of individual items in the defence budget 
bccause it realized that, although people werc prcpared to pay for in- 
tangibles such as defence, they were also conscious of the other opl~or- 
tunities forcgone in the field of welfare and national development. 
Government departments and milimry agencies must thercfore be 
prepared to justify proposals for the expenditure of public funds both 
on their own merits and against the relative merits of compcting proposals 
coming forward from other quartcrs. 

To the individual officer perhaps thc main adsantagc to be gained 
from a knowledge of henefit-cost analysis is tlie development of an 
intuitive bencfit-cost approach to a11 problems which confront him. When 
thc problem or proposal becomes too large or expensive, thcn thc intuitive 
approach is insufficient and a full-scalc analysis is rcquired. 

One  finds the S:IIIIC sort of advantage arising from a knowledge of 
critical path analysis." When an  officer has W o r e  him a problem 
conccrned with tactics or administration it is not expccted that he 
produce a critical path nctwork on paper for e x h  problcm. If thc officer 
can visualize or act on the activities which comprise the critical path 
he  has half defeated or solved the prohlem. The oflicer is 'thinking 
critical path'. Senior experienced commanders and staff officers do this 
intuitively as the result of their experi.encc but younger 06ccrs must 
cultivate tlie habit by undertaking forinal study of the technique. 
Similarly, formal study of bencfit-cost analysis is necessary in the 
training of an omcer. 

A sccondary advantagc is adcquatcly cxprcssed by S. V. Ciriacy-
Wantrup.'? 

'One may argue, thercrorc, that tlie merc necessity of quantifying 
makes bencfit-cost analysis worthwhile because of its stimulating effects 

' 1  'Network Anelpsis in Planning: A Miliur). Analytical Approach' by Major
n4. NI. van Gelder AAJ No. 219 August 1967. 

I ?  'Benefit Cost Analysis and Rcsorirce Develapmmt' by S. V. Ciriacp-Wantmp.
Jorrnral of Farm &orro+aics vol. m v i i  h'o. 4, November 1955, p. 628. 
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in expanding scientific understanding of the physical as well as social 
prohlems in public’ resource development.' 

An cnforccd bcnefit-cost analysis of a proposed project ensures 
that thcre is a detailed examination of the direct and indirect conse-
quences of the project and the intangible as well as the tangible 
benefits and costs associatcd with it. T h e  examination may uncarth 
problem areas which may ncvcr have been rcvealed by a more cursory 
approach. 

I t  is not difficult to he critical of thc benefit-cost analysis as there 
is much scope for the making of errors oE judgcnient. Enthusiasm €01 

a project can result in the overestimation of direct benefits or undei-
estimation of costs. Sccondary or indirect hcnefits are either overemphasized 
or double-counted. Inappropriatc discount or interest rates are 
frequently used to justify a projcct (although this failing should be 
revealed in sensitivity studies). 

Obviously comnion~ense has to be used in thc application of any 
benefit-cost analysis and there is certainly no place for the absolute 
cynic who says ‘One is still forced to concludc that one of the principal 
uses of benefit-cost analysis is to clothc politically desirable projects 
with the fig-lea6 of econoinic respcctahility.”~ A s  a inininiurn contribution 
the analysis has thc important role of eliminating ‘way out’ projects, that 
is, those that arc hopelessly uneconomic or devoid of intangible benefits, 
and can select, if not neccssarily thc hest alternativc, at least one of 
the hettcr ones. 

As with all innovatory ideas and mcthods nnc gencrally serves a 
warning on the abuses which may result from ‘a little knowlcdge’. I n  
this case a little knowledgc of benefit-cost analysis can have considcrahle 
advantages. It allows us to approach with caution any proposal or project 
which has a favuurahle henefit-cost ratio put forward in its support. 
It mikes us aware of the opportunity cost of pursuing ohjectives other 
than the onc which is our immediate conccrn. It also makes us keenly 
aware of the rcsponsibility which rests with the dccision-making bodies 
who must interpret henefit-cost analysis in t e r m  of thc uncertainties 
and inta’ngibles inherent in most proposals. 0 

‘I‘Politics and Efficiency i n  Watcr Devclo mcnt’ by Hubert Marshall as published
i n  Water Research Edited by 1-1. V. Zmeesc and S. C. Smith  (John Hopkins
l’ress 1966). 
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VlET CONG OATH OF HONOUI3 

I .  1 swear I a m  preparcd to racriticc all for Victnam. I will light 
to my last breath against imperialism, colonialisin, Vietnamese traitors, 
and aggression in order to make Vietnam indepcndent, deiiiocratic 
and united.' 

2. I swear to obey absolutely all orders from my commandcrs execut- 
ing them ruholehcartcdly, promptly, and accurately. 

3. 1 swear to fight firmly for the people without complaint and 
without bccoming discouraged even i f  lifc is hard or dangerous. I 
will yo fonrwd in combat without f a r ,  will nevcr r e t m t  regardless 
of sulfering involved. 

4. 1 wear to learn to tight better and shapc myself into a true 
revolutionary soldier battling the invading American impcrialirts and 
their servants, sccking to make Vietnam democratic, wcalthy, and 
strong. 

5 .  I smear to preserve organizational secrecy, and to keep secret 
my unit's plans, the name of my unit commander, and all secrets of 
other revolutionary units. 

6. I swear if  taken by the enemy I will not revcol any information 
even under inhuman torture. I will rcmnin l'aithful to thc Kevolution 
and not bc bribed by the enemy. 

7. I swear in  the name of unity to love m y  IGnds in my unit as 
myself, to work ceoperntively with them in combat and at all  other 
times. 

S .  I swear to maintain and protect my weapons, ensuring they are 
nevcr damaged or capturcd by the encmy. 

9. I swear that  in m y  relationships with the people 1 will do three 
things and eschew three things. .I will respect, protect, and help the 
people; I will not steal from, threaten, 1101 inconvenience the people. 
I will do all things to win dieir confidence. 

IO. 1 swear to indulge i n  sclf-criticism, to be a model soldier of the 
Kcvulution, and never to harm either the Liberation Army. or 
Vietnam. 

Editor's Note- T h e  above oath must be sworn to by all VC as 
part of their basic training. It's included in the publication NAViMC 
2608, K n o w  Your Enemy. 

Reprinted hmn October 196s irnre of Marine Corps Gazette, the 
Profersioml Mngazine for United Stater Mnriacs. 




