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Abstract

What is the most appropriate size of deployed land formation and unit HQs? This paper proposes
a hypothess. that formations and units with smdl, closdy integrated staffs can be significantly more
effective than those with HQs of current dimensions.

The role of an HQ in supporting command and control (C2) suggests 6 linked premises. They
are: that the quantity of information used to make battlefield decisions is very small; that operation
orders should be, can be, and have been very short; that very few staff are required to produce those
orders, that there is sgnificant advantage in making and disseminating decisons much faster than at
present; that decisions do not have to be as good if they are produced significantly faster; and that there
are dgnificant advantages in deploying smaler HQs.

Those premises are considered using historica examples, gpparent incons stencies within doctrine and
practice, and two novel modds (of decison-making and organisational complexity).

Discussion of the emergent hypothes's suggests a re-evauation of the gpparent complexity of modern
war; of the nature of operationd control; of decison-making methods; and of the impending effects of
digitization. Future concepts for C2 organisations require further consideration, and perhaps
experiment.

1. Introduction

The opinions contained in this paper are the author's own. The Paper is not intended to express the
views of the United Kingdom Ministry of Defence.

Developments in military doctrine highlight severa issues related to the command and control (C2) of
land formations and units. A recurrent theme concerns the most appropriate size of deployed HQs.
Opinions vary, and the subject is clouded by the impeding impact of digita battle management systems.
However, the question is not directly related to Digitization. HQs in the Second World War (WW2)
were consderably smaler than at present. Thelr subsequent growth is attributed to the increasing
complexity of modern war. But how much more complex is modern war? |s the attendant increase in
HQ szejudified? Indeed, how should one judtify the Sze of an HQ?



Experience tdls us that C2 is a complex and difficult process which requires much near-red-time
information and staff effort. However, such observations do not necessarily imply that such complexity
and difficulty is inherent in the problem to hand. Within the British Army this issue is dominated by
memories of an abandoned attempt to adopt smaller HQs as an economy measure in 1978". The fact
that this single aspect continues to dominate the issue reflects a conceptua vacuum. Thereis no clear
view of how to address the issue. Indeed it does not attract much discusson a dl, despite
observations such asthat the HQ of an Isradli Brigade is the same size as that of a US company”.

This Paper explores this issue from first principles. It considers the purpose of an HQ, and from there
identifiesanumber of premises. Consideration of those premises suggests a significant hypothess.

2. Aim

The am of this paper isto advance an hypothesis related to the Size of deployed land formation HQsin
order to contribute to the understanding of C2 organisations and processes.

3. Premises

The purpose of an HQ isto asss the commander in command and control®. A core activity is decison
making. Decisons range from large, individua decisons taken as part of aforma command and staff
edimate; to routine decisons taken by individuad staff members in response to a query from a
subordinate unit or HQ. HQs therefore performs 3 principa activities: producing mgor decisons
(centrd to planning); producing minor decisions (related to control of assigned subordinates); and
filtering information (for transmisson upwards, downwards and Sdewards). The latter is clearly trivid
by comparison: the core activity is making decisons. Strategies for identifying relevant information,
and presenting it to decision makers, should be amgjor factor in the design of an HQ

Thus the primary function® of an HQ is the generation and dissemination of decisions. This view of an
HQ suggests 6 linked premises, which in turn suggest an hypothesis. The premises are:

- Firdly, that the quantity of information used by battlefield commanders to make battlefield decisons
isin practice very small. Asacorollary, the effort expended in collecting information is commonly out
of al proportion to its utility.

- The primary output of a mgjor decision is an operation order. The second premise is that operation
orders should be, can be, and have been very short.

! Exercise SHARP SWORD in 1976. It imposed staff cuts of around 55% on formation HQs. (Army Historical Branch
letter HB(A) 6/3 dated 1 December 1998). Most of the cuts it imposed were rescinded within one year. Its main failing
appears to have been the failure to redesign staff process to reflect reduced numbers. (Col (retd) M Crawshaw, Editor,
British Army Review, personal communication.)

2 *Command in War", Martin van Creveld, Harvard University Press, London 1985, p274.

¥ Army Doctrine Publication (ADP) 2, *Command’, Army Code 71565, 1995. Paragraph 0504 (*a staff exists to assist and
support the commander...")

* ‘Function’ in the sense of activity rather than purpose.



- That the number of staff required to produce those orders is very smdl. The remaining staff are
employed ether in moderately routine data processing, which may not be necessary; or in making
minor decisons, which might be better left to subordinates discretion.

- That there is sgnificant battlefield advantage in making and disseminating decisons much faster than
at present.

- That decisons, and operation orders, do not have to be as good if they are produced significantly
fagter.

- Findly, that there are dgnificant advantages, in both operationd and human factors terms, in
deploying smaller battlefidd HQs.

3.1. Firs Premises Commanders Use of Information

The firgt premise is that the quantity of information used by battlefield commanders to make battlefield
decisonsisin practice very smal. Much of the information gathered is not considered in the making of
decisions for which it is requested”. As a corollary, the effort expended in collecting information is
commonly out of proportion to its utility®.

There is compelling evidence that battlefield commanders do not in practice make decisions according
to the highly structured methodologies (such as the Estimate Process) taught in Staff Colleges’; and
even that such methodologies hinder expert decison makers. Furthermore, it seems that the rigorous
generation and condideration of dternative courses of action required by such methodologies is a
charade®. However, in some manner, information is fed to commanders; and decisions are made’.

Mogt decison-making by battlefidd commanders appears to be based on recognition of the
problematic Stuation as being typica of a class of problem to which the decison-maker can percelve a
satisfactory outcome™. Such redl-life or ‘naturaistic’ decision making is quite different from ‘analytic’,
structured methodologies favoured in business management courses and typified by the Estimate
Process.

® Most information is acquired without specific purpose; that is, without specific decision relevance. Furthermore, much
of the information gathered in response to requests for information is not considered in the making of decisions for which it
is requested. March et al, ‘Decisions and Organisations’, Basil Blackwell, Oxford 1988, passim.

¢ The relevance of the information provided in the decision process is less conspicuous than the insistence of information.
In short, more information is often collected than can reasonably be expected to be used. March et al, op cit.

" *Sources of Power: How People Make Decisions.” Gary Klein, MIT Press, London 1998, p93.

Staff required to go through such procedures become aware of the best course of action early in the process and,
consciously or otherwise, present it to the decision maker in a manner which will strongly favour its adoption. *Coping
With The Bounds: Speculations On Non-Linearity In Military Affairs." Tom Czerwinski, Institute for National Strategic
Studies, Washington 1998, p152.

®  Sometimes there is very little external evidence that decisions are being made (Dr G Brander, UK Defence Evaluation
and Research Agency (DERA), personal communication). However, externally it can be observed that orders are produced
by HQs in response to some stimuli. It is reasonable to describe the underlying process ‘decision-making’, whatever its real
form.

 Klein, op cit, pp19-26.
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Experienced decison-makers appear to be able to make very good decisons with remarkably little
information about the Situation. The menta picture, or Smulation, which decison-makers use is based
on very few factors (typicaly no more than 3) and avery small number of changes of state- 5t0 6™ It
appears that the brain rarely handles more than about 5 or 6 pieces of information simultaneouslylz. It
is unlikely that the amount of information actudly used in making adecison isany larger. Evidence to
support this premise comes from an analysis of juries of murder trids", who consider at most 10% of
the facts presented during the triad in forming a verdict. However, the 5-6 pieces of information are
usudly high-level abdtractions. For example, formation commanders would not generdly make a
decision based on a single report about an individua tank, or hundreds of reports about hundreds of
individua tanks, but on a perception based on the movement of an enemy tank formation.

Such recognitiona decison-making should not be seen as a subdtitute for structured, anaytic
procedures, but as an improvement on it™*. Such decisions are more likely to have a positive outcome
than the Products of closdy-dtaffed estimates usng highly mechanistic processes in many combat
Stuations”. Thus it appears that battlefield commanders do, and should, make good major decisions
using naturdistic processes, and require very little information with which to do so. However, the
information used is entirely dependant on the particular Stuation. It is not that battlefield decision-
making is information-intensve; it is information-sensitive'®. The difference is criticdl. It has maor
implications for the design of an HQ.

3.2. Second Premise: The Optimum Quantity of Operational Direction

The primary output of a mgor decision is an operation order. The second premise is that operation
orders should be, can be, and have been very short. These 3 aspects can be considered separately.

If the information required to make a tactical decision is small, the information content of the decision
itself can only be smdl. It is effectivdly no more than a template: a menta framework of how the
required action should take place. Critically, it is based on the decison-maker’s understanding of the
dtuation at the time that he made it. The decison’s vdidity is therefore time-limited. That validity
expires soon after the situation changes in any sgnificant way. Moltke the Elder stated that 'No plan
reaches with certainty beyond the first contact with the enemy's main force"” ‘First contact’ is both a
necessary consequence of most significant battlefield decisions, and necessarily asignificant change. If
this was the case in the days of Moltke, in the last few decades of close-order drill and collective
musketry on the battlefield, it should be even more true on today's more complex battlefield.

Conceptualy, the number of possble outcomes resulting from enemy contact is huge, and probably
beyond our capacity to comprehend. Every single interaction - of infantryman, tank and gun - could
have severd results. The possble permutations of dl such interactions are innumerable. The
probability of anticipating the precise outcome of the first significant enemy contact is vanishingly

" Ibid, p52.

2 *Mission Command and Battlefield Digitization: Human Sciences Considerations.” Dermot Rooney, Vicki Kallmeier,
Georgina Stevens, DERA Farnboriough. DERA/CHS/c45/HS3/CR980097/1.0, March 1998, p4.

B Pennington and Hasty - quoted in Klein, op cit, Chapter 11.

¥ Klein, op cit p103.

5 That is not to reject any place for structured estimates. See Section 5 below.

Czerwinski, op cit, p235.

Collin"s Dictionary of Quotations, Harper Collins, Glasgow 1991. P 42.
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small. Firgt contact isin practice a planning horizon. Less S0, if the contact is deliberate; but even then
only up to the point at which the enemy reacts in any sgnificant way.

Trying to expand the basic decision into a closely synchronised plan is a fundamenta error™ and a
pervading weakness - one of attempting to foresee the future rather than impose one's will on the
enemylg. Combat is an astonishingly complex environment; attempting to impose a coordinated
schedule on such complexity isfolly. Methodologies based on prediction and control will inevitably be
second best™. The conceptual basis for Mission Command is decentralised decision making within the
framework of a superior commander’s intent”™’. This requires commanders on the spot to be dlowed
to make and execute decisions based on the rea Stuation, not on a closay-synchronised plan made in
advance™. Furthermore, it appears that over-control tends to de-motivate subordinates, to the extent
that collective performance decreases”™.

In information terms the difference lies in the information content of the resultant order. Thus if the
quantity of information used to make battlefield decisonsis smdll, the resulting operation order should
have very little information content. Operation orders should be very short. However, their meaning
should be both congderable and highly significant. By analogy, a poem may contain relatively little
gpparent information content, but convey highly significant meaning.

The German Colonel Helmuth von Spohn wrote in 1907 that every ingtruction within an order is a
congtraint on the subordinate commander’ s freedom of action. It follows that there should be as few of
these as possible™. It may be that the inclusion of numerous control measures into operation orders
(normally as 'coordinating instructions) reflects a continuing failure to convey the commander’s intent
accurately or precisely within operation orders.  Whatever the reason, they are inconsstent with
mission command®. Operation orders therefore should be very short.

This Premise dso suggests that operation orders can be very short. In 1992 the HQ of the United
Kingdom Mobhile Force™ attended the Brigade and Battlegroup Trainer (North)”’. After due battle
procedure, the Operation Order was produced and presented to subordinate commanders at an Orders
(‘O’) Group. The Order was about 8 pages long with a number of annexes. The O Group took about
an hour. As an experiment, the Order was condensed to give the Situation, mission, tasks and critical
coordinating ingtructions on one sde of A4 paper, supported by a smal number of annexes. A

8 *It's Not The Speed Of The Computer That Counts! The Case For Rapid Battlefield Decision Making. * Lt Col John F
Antal, "Armor®, May-June 1998. Antal observed that tactical planners at the US Army's National Training Centre spent
too much time trying to produce synchronised detail for one course of action based on insufficient knowledge of the enemy.
9 Van Creveld, op cit, p40.

Czerwinski, op cit, p3.

2 ADP Command, paragraph 0211.

2 There is a strong suggestion that the Schlieffen Plan, contrary to the spirit of Moltke the Elder, failed because Schlieffen
attempted to plan the whole plan a priori. *Makers of Modern Strategy from Machiavelli to the Modern Age’, P Paret ed,
Clarendon Press, Oxford 1986, p323.

2 Rooney et al, op cit p16.

% *Colonel von Spohn’s "Art of Command™. SS Fitz-Gibbon, British Army Review 91, April 1989, p8.

% ADP Command, Chapter 9, Annex B, Paragraph 17 (‘Mission Command requires that a minimum of control
measures should be applied.")(Bold in original.)

% At the time, the British Army’s only independent expeditionary brigade-sized force.

7 A collective training unit which ran multi-level command post exercises against a computer-based simulation.
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battlegroup commander®® was asked to comment on the product. He was completely satisfied with the
top page aone, as abassfor planning his battlegroup’ s part in the operation, on the understanding that
the Annexes would follow in due course.

A smilar exercise was subsequently conducted with dl 28 Operation Orders produced by the
Directing Staff to support the 1994 British Army Staff College Course. Almost without exception, they
could be reduced to one side of A4. The few exceptions occurred where a wordy Concept of
Operations could not be significantly condensed. In each of those few cases the enemy’ s response to
first contact was assumed in later stages of the operation. According to Moltke's dictum, those plans
wereinvalid. Thus Operation Orders can be very short.

The key appears to be precise use of language. Interestingly, the German Army has 2 contrasting
expressons to reflect this issue™. Theterm ‘Te egramdtil’ (the style used in writing telegrams) is used
to describe the appropriate form of brevity. Conversdy ‘Gefechisfeldlyrik’ (literaly ‘battlefield
lyriciam’) is used to describe an officer who unable to master such linguigtic precison. Smilarly, poetry
can convey condderable meaning with very few words. Imprecise language tend to be verbose,
unclear and ambiguous. Given agppropriate standards of linguistic precison, operation orders can be
very short.

Orders have been very short. The critica operation of the fal of France in 1940 was XIX Panzer
Korps assault crossing of the River Meuse at Sedan. The Corps warning order was 11 sentences long.
The warning orders of 2 assgned divisions were 14 and 8 sentences long. The Corps operation order
ran to 36 sentences (88 lines) on 2¥4 pages. Divisond orders were 33 and 52 sentences each. The
shorter divisonal order had a 2¥2-page divisond fireplan as an annex. The other ran to 52 sentences
because it included a 19-line task organisation chart - including details of assault boat dlocation! There
were no other annexes or appendices®.

Having rolled up the British, Belgian and northern French Armies and defeated them at Dunkirk, the
German Army turned through 90 degrees, conducted an Army Group passage of lines, and completed
the conquest of France within 6 weeks. The OKH (Supreme Headquarters of the Army) Directive for
this operation, dated 31 May 1940*', was 5 pages long with 3 annexes - Task Organisation,
Digribution of Army Troops and Command and Signal. An Army Group C Order of 15 June 1940 ran
to 1¥ pages. Perhaps the acme of such operational brevity relates to adivisona-level counterattack on
the Russian Front in 1941. Corps HQ ordered a divison to move so as to cross the Line of Departure
a dawvn. The Dividon attacked, defeated a superior enemy, and recovered to its previous
concentration areawithin 24 hours. The corps order ranto 11 lines. Thedivisond order ranto 9 lines
and the longest order written, by one of the regiments, ran to dl of 13 lines.

All of these operations relate to complex, high tempo operations usng adl ams and, normaly,
sgnificant air support. They were successful; yet were characterised by astonishingly brief operation
orders. Operation Orders for some highly successful red operations have been very short. As

% Who subsequently commanded a mechanised brigade.

Oberstleutnant Seibold, Bundeswehr Liaison Officer to Headquarters Infantry. Personal Communication.
'Panzer General." General Heinz Guderian, Futura Publications, London 1974. Annexes v and vi.
‘Documente zur Westfeldzug’, Hans-Adolf Jacobsen, Miusterschmidt-Verlag, Berlin 1960, pp 152-8.
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Arigtotle put it, ‘It isthe mark of an educated mind to rest satisfied with the degree of precision that the
nature of the subject admits, and not seek exactness when only an gpproximation is poss ble*

3.3. Third Premise Staff Numbers

The third Premise is that staffs required to produce those orders are very smdl. The remaining staff
within a deployed HQ are employed in moderately routine data processng, which may not be
necessary; or making minor decisions, which might be better |eft to subordinates discretion.

The largest number of gtaff officers involved with the production of a divisona operation order of
which the author is aware is 14 - that of the 3rd United Kingdom Divison, as described to a Staff
College vidtin 1994. The number isinvariably smal; forming aplanning team centred on the Chief of
Staff and/or the head of the operations branch. The Wehrmacht practice seems to have been for those
2 officers to do it themsdaves. In the British example, representatives of the mgor staff branches are
included by SOP. The Germans appear to have consulted staff branches only when necessary.

The 2 German officers represented less than 10% of a divisond saff of about 25 officers. The 14
British officers represented about 10% of a staff of about 150. In either case, 90% of the staff were
not directly involved.

The other 90% are employed in routine tasks which are not directly related to making mgjor decisons.
Thus they are employed in filtering information for use by the decison-makers, by superior or
subordinate units and formations; or in making routine decisions relating to the control of subordinates.

Severd observations can be made.

- If operation orders should be, can be and have been much shorter than at present, the German model
in which 2 officers prepare them is the most appropriate. Thus the extra 12 planners required in the
British example seem unnecessary. So aso do most of the remaining 140 or so who filter and present
information to them.

- The pattern is repeated up and down the chain of command. Where all commanders and staffs write
very short operation orders, the amount of information needed to be passed within and between HQs is
very small. Hence the number of staff required in each HQ is very smal. The 150 or so officersin a
British Divison reflects the fact that more than 11% of the British Army are officers. The Wehrmacht
never had more than 496>,

- The making of routine decisons related to the control of subordinates constrains their freedom of
action. It may be that such continuing control (ie, red-time control outwith the content of the
operation order) also reflects poor expression of intent™. Poor expression may reflect poor thinking,
poor training, lack of linguistic precison, or elements of adl 3. The Author's own experience of
ligtening to German battalion command nets suggests that the Bundeswehr undertakes far less red-time

% *Nichomachian Ethics’ quoted in Czerwinski, op cit, p41.

% 'Fighting power. German and US Army Performance 1939-45°. Martin van Creveld, Arms and Armour Press, London
1983, pp151-5.

¥ G Brander. Personal communication.



control of subordinates than the British Army. The German nets were characterised mostly by slence.

- Definitions of ‘command’ and  control’ are interlinked™ and to some extent circular®®. It appears that
the term *control’ was applied a some time in the past to what staffs do that is different from their
commanders. Subsequently, common usage of the terms ‘command and control’ appeared (to atidy,
military mind) to require that ‘control’ be defined. There seems to be no independent logica
judtification for the activity of ‘control’, particularly in aregime of misson command. If command isto
be delegated to the lowest level, the number of decisons, particularly routine decisons, made by
superior HQs should be mini mised®’. Hence the number of staff involved in such control should be
minimal. British Doctrine defines control measures as being those required for coordination and
deconfliction®. Practice in some western armies seems to produce far more of those than is necessary
or in the spirit of misson command.

- The provison of relevant dtaff expertise is a legitimate concern. It is suggested that during
operationa planning advice is needed from a wide range of sources. This is supported by the concept
of requisite variety in management™. However, given that operation orders should be very short and
not contain much detail, only a limited knowledge of a wide variety of disciplines is required, not a
deep knowledge of every individud discipline (except in highly unusud circumstances, when an
appropriate expert can be drawn from elsewhere in the staff) . An adequate depth of knowledge for
most operationa planning is probably no more than that achieved in junior and senior staff colleges.

Hence very few daff are required to make mgor tacticd decisons, few are required to filter
information for them; and very few, if any, staff, should be making minor decisons (which should be
delegated to subordinates).

3.4. Fourth Premise: The Speed of Decision Making

The fourth premise is that there is sgnificant battlefiedd advantage in making and disseminating
decisons much faster than at present. To understand why requires the introduction of a very smple
modd of an adversarid activity such as combat.

Imagine 2 opponents, A and B. Assume, firdly, that both are equaly likely to make good battlefield
decisons,; and secondly that both take equaly as long to do so. Both start their decison-making at the
sametime. There are 4 possible outcomes:

% ADP Command. Paragraph 0103: *Command is ... the direction, coordination and control of military forces." Paragraph
0106: *Control is the process by which a commander ... organises, directs and coordinates the activities of the forces
allocated to him." Using these definitions, the term "Command and Control® becomes practically meaningless. NATO and
ABCA definitions are similar.

% ADP Command, Paragraph 0106 continues: 'Command and Control are thus inextricably linked ..." *Command and
Control are, however, not "equal partners™, as control is merely one aspect of command."

¥ In the German Army of 1907, commanders were *forbidden to give detailed orders’ and were *not to give orders unless
it is unavoidable.” Fitz-Gibbon op cit, p9. ltalics in original.

% ADP Command, para 0431.

¥ 'The Heart of the Enterprise (The Managerial Cybernetics of Organisation). Stafford Beer, John Wiley and Sons,
Chichester 1979. P32 and p84. Beer refers to Ashby's Laws of Requisite Variety, in the context of organisational
management.

“ Dr Shirley Probert, Royal Military College of Science, Shrivenham. Personal Communication.



- Both A and B make good decisons. Their decison-making gives neither an advantage.

- Both make poor decisions, with smilar results.

- A makes agood decision, and B makes a poor decision; or

- Viceversa

In either of the latter 2 cases there will be a clear advantage. However, since they are equdly likely to
make a good decison, the chance of A or B winning is equal. Overdl, their decison-making gives

neither a clear advantage, other than by chance. These outcomes are illustrated by the decision tree at
Figure 1:

Start: A andB
make decisions
Both make Both make A makes agood A makesabad
good bad decision; B makes decision, B makes
decisions decisions abad one agood one
Outcome: draw Outcome: A Outcome: B
wins wins

Figure One: Initial Decision Tree

The outcome is dominated by the likelihood of a draw, and this is relaively insenstive to A and B's
decison making abilities. To illugtrate this, consider that both A and B have an 80% chance of making
agood decison. The probabilities of either A or B winning are 16% whilst the probability of adraw is
68%. However, if A has only a 60% chance of making a good decison and B a 95% chance, the
overdl probability of A winningis 3%; of B winning is 38%; but the chance of a draw is sill 59%.
These are summarised in Table One:

Decison Making: A wins B wins Draw
Both 80% 16% 16% 68%
A 60%; B 95% 3% 38% 59%

Table One: Probahility of Outcome

Now consder the case where B has the capacity to make a very good decison - one with a high
probability of creating a battle-winning advantage. However, A can make a decison (and turn it into
action) twice asfast. Herethereare again 4 initid possibilities:



- B makes a good decison. However, A made one in hdf the time, preempted B and won the
engagement. A’ s decision making created a battlewinning advantage.

- B again makes agood decison, but A makes abad one in half thetime. There are then 2 subordinate
outcomes:

If A then makes a good second decision, the result will be adraw.
However, if A makes abad second decision, B will win.

- A makes abad decison, but so doesB. A gets a second chance. If he decideswell, hewins. If naot,
neither does (ie, adraw).

- B makes abad decison but A makesagood one. A wins.



Thereisatota of 6 posshilities. These are shown on the decision tree at Figure 2:

Start: A and B
make decisions
Both make Both make A makes agood
good bad decision; B makes
decisions, but decisions abad one
Aistwiceas
fastasB /
A makes A makes
agood abad 2™
2" decision
decision
Outcome: A wins Outcome: Outcome: A
Draw wins

However, the probabilities depend entirely on how good A and B are relative too each other. Asan
illugtration, if A has a 80% chance of making a good decision but B, taking twice as long, has a 95%

chance:

Figure 2: Modified Decision Tree

A makes abad

decision, B makes

agood one
A makes A makes
agood abad 2™
2" decision
decision
Outcome: Outcome:
Draw B wins

- The overal probability of A creating an advantage is 80.8 %.

- The overal probability of B creating an advantage is 3.8%.

- The probability of no clear advantage accruing from the process (adraw) is 15.4%.

That isto say, despite being rdatively less likely to make a good decision, A’s ahility to make decisons

twice asfast has created a clear advantage. See Table 2:

Decison Making:

A wins

B wins

Draw

A 80%; B 95%, but
A twiceasfast asB.

80.8%

3.8%

15.4%

Table 2: Revised Outcomes




Compare these with Table One. The likelihood of A winning is admost exactly equa to the probability
he will make a good decison - whereas the chance of B winning is amogt nil! Clearly this result
depends on an arbitrary selection of parameters. The effects of varying those parameters is considered
under the next Premise.

This smple mode hides 2 second-order effects. Firstly, where A makes an initia poor decison, he can
learn from the stuation, and there is probably a better chance of him making a good second decision,
thus improving his chances overdl. Secondly, B will perceive that A has preempted him. The Stuation
for which he is planning is changing; he may be demoralised by A’s success, therefore the chance of
him providing effective direction is probably reduced.

The modd is smple in that it only represents decison-making a one level. In combat many
commanders, a many different levels, make interlocking decison on both sdes. War is a highly
complex interaction of both physical and psychologicd factors. Psychologica aspects are far more
complex than the 2 second order effects (learning and preemption) mentioned above. Shock, surprise
and dtress are dl mgor factors. Nor does the modd suggest what a‘good’ decison is, other than it is
one that is likely to lead to the enemy’s defeat if he (the enemy) does not make one.  However,
accepting those limitations, it does suggest some advantage to an amy which systematically makes
decisons faster than its opposition.

There does gppear to be an advantage in making major decisions twice as fast as the opponent. ‘ Twice
as fagt’ is chosen smply to make the computation smple, but the figures correspond well with the
Soviet finding that an Army that can react twice asfast can defeat one fivetimes aslarge. Thisdatistic
originated in anadyss of the Great Patriotic War and, dthough not expresdy admitted, was used to
explan why the Wehrmacht could repeatedly (and, even late in the War, routindy did) defeat
numericaly superior Russan formations. It aso explains the Soviet emphasis on speed of decison
making.

The Soviet norm for a reinforced tank or motor rifle battalion mounting an attack from first contact
was 25-60 minutes™. A German battalion in the Second World War was expected to conduct an attack
from the march within 40 minutes of first contact. Figures for performance a formation level are hard
to come by. One German divisond commander estimated that a divisond combat estimate took 5
minutes. Certainly the 2nd SS Panzer Corps Order to counter the Arnhem landings was released within
2 1/2 hours of the first British paratroopers landing. The operation order was never changed, and from
the German perspective the outcome was entirdly successful - the defeat of 1st British Airborne
Divison and the eimination of a pocket on the East bank of the River Rhine.

Nowadays, the ‘going rate’ for a trained British battlegroup is an hour - fifty percent longer than the
Wehrmacht or Soviet examples. The HQ of the 3rd UK Divison, visted in 1994, estimated 12 hours
for the production of an operation order on change of misson. The US Army's FM 101-5 quoted 9
hours”. War is more complex today than in WW2. But how much more complex? In WW2,
formations of al arms and services were controlled in near-red time; with formation HQs commanding
3-4 mgor subordinates (units or formations); and typicaly interacting with smilarly-organised enemy.

“ Weapons and Tactics of the Soviet Army. David C Ishy, Jane's Publishing Company, London 1998, p48.
“ Field Manual 101 - 5, Staff Organizations and Operations, p6-7.



That has not changed. We should be doubtful that any increase in the complexity of modern war is
judtified by the increase in staff numbers, or that it justifies the decreased operationa tempo that has
resulted.

There is advantage in making and effecting decisions consderably faster than the enemy, and the time
required to make decisions has been much faster than current practice suggests. It gppears that there is
sgnificant battlefidld advantage in making and disseminating decisons much faster than at present.

3.5. Fifth Premise. The Quality of Decison Making

The fifth premise is that decisons, and operation orders, do not have to be as good if they are
produced sgnificantly faster. This premise follows from the smple model introduced above.

Under Premise 4, it was postulated that A had an 80% likelihood of making a good decision, in haf the
time that B needed to have a 95% chance of making a good decison. Consider what happens if A
makes a poorer decison - say, only 70% likely to be good; or 60%. Figure 3 shows how the 3
outcomes (A wins, B wins, or adraw) vary with A’s chance of making a good decision.
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Figure 3 - Qudlity of Decison Making

The graph assumes that B has the same high chance of making a good decison asin Premise 4 (95%).
Even ignoring the second-order factors discussed previoudy, A can afford to make decisons that are
objectively quite poor. Even if he has only a 40% chance of being correct, he can 4ill create some
advantage over B. If he has only a50% chance, heis sill over twice aslikely as B to win (51% versus
23%)!

The driving factor is the probability of A making a good decison (with a correlaion of almost exactly
1:1). The more likely that A will make a good decision, the more likely he will win; the less likely B
will win; and, a higher probabilities (55% and above), the less likely that the a draw will result.
However, thisisonly the case where A is deciding twice asfast as B.

Clearly thisis only illugtrative. The overall modd is naive, for the reasons given under Premise 4. The
figures for A deciding, say, 3 times as fast would be even more marked. The key is not the objective
quaity of decison making. There is currently an implicit assumption that a good operation order,
reflecting a good tactical decision, is a detailed one. Thisis not the case. A better decision is one
which is *about right’, but made and turned into action much faster than the opposition. Objectively
that is much faster than at present.



3.6. Sixth Premisec The Size of Battlefidld HQs

The sixth premise is that there are sgnificant advantages, both in operational and human factors terms,
in deploying smdler battlefield HQs. Premises 2 to 5 suggest that HQs should make and execute
decisons very quickly; that those decisons should be communicated in very short operation orders,
that few staff are needed to make those decisions, and few staff are needed to man the HQs that create
and effect them - throughout the chain of command. Smaller staffs would not need such large
deployed HQs.

There are 2 further reasons why deployed HQs should be very small. Thefirstistactica. Smaller HQs,
with fewer vehicles and radios, can be more readily concealed and moved. They are less of atarget,
more easily removed from danger if targeted, and constrain the commander’s freedom of operation
less.

The second, and far more inddious, reason is organisationd complexity. The sze of any group
involved in cooperative activity is one of the 3 main factors which dictate its internal complexity, and
hence the effort needed to manage it*, Modedling such complexity is itsef complex, but some broad
observations can be made. In the firg instance, the interna complexity of an HQ can be represented by
the totd number of possible links between members. For 2 people there is one such link; between 3
people, 3 links; between 4, 6 links. However the number of links rises roughly in proportion to the
square of the number of people involved™. Thus an HQ of 150 staff is a first sight over 1100 times
more internally complex than one of 5 staff.

This view is clearly smpligtic. The staff is divided into groups (cdls), which is a typicd managerid
response to such complexity. However, the number of such cells becomes sgnificant. If the 150 staff
were divided into (say) cdlls of 5 or 10 members, the result would till be about 470 times more
complex than the group of 5. Thisisillustrated in Figure 4. Note the logarithmic scale.

“  The internal complexity of an organisation is function of 3 variables: the number; the degree of differentiation

between, and the degree of interdependence between, individuals in the organisation. The mathematics are highly complex
and context-specific; there are dynamic effects, and infrequent but critical connections are easily overlooked in calculation.
"Military Organisations, Complex Machines.” Chris C Demchak, Cornell University Press, London 1991, pp27-31.
However, a simplified model taking only one variable and a very superficial measure of internal organisation appears to be
useful for the purposes of this paper.

“ For "n" people there are n(n-1)/2 links. Where *n" is large, this approximates to n%/2.
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Figure 4 - Internal Complexity

A British Armoured Divisiona HQ in 1944 was established for 27 staff officers™. Now the figure is
159, Figure 4 suggests that the HQ is about 50 times more internally complex now than 50 years ago.
That is, about 50 times more difficult to manage. The increase in numbers is apparently due to the
complexity of modern war. However, we must now severely doubt that the complexity of modern
HQs is judtified. Indeed, we should seek some mechanism by which to escape such organisationa
complexity.

The rise in staff numbers has been gradua; amost continuous since WW2*'; and appears to be never-
ending. One reason is the effect of job divison. Consder a job which requires 100 man-hours to
complete. One man would take 100 hours, or 2 men 50. Every additiond man added reduces the
overdl time taken, as per Table 3. At every point the addition of an extra man can increase speed of
output. In addition, in aworking day each man can work as many hours as each of his colleagues. The
overal work capacity of the HQ increases, and the time taken to do jobs reduces. Thus at every point
the effect of adding another member appears beneficid.

* Excluding the divisional chaplains. Establishment Table 11/100/3 effective 30 November 1943.
“ Excluding the divisional chaplains. Staff Officer's Handbook, Army Code 71038, January 1996, p19.
4 See Footnote 1.



Staff Numbers Time Taken (hrs) Incremental Benefit (hrs)

1 100

2 50 50
3 33.33 16.66
4 25 8.33
5 20 5
6 16.66 3.33
7 14.49 217
8 12,5 1.99
9 111 14
10 10 11

Table 3 - The Effect of Job Division

However, the table shows that after 6 or 7 men the benefit of adding an extra man becomes small. In
fact, itispossble that thereisno net benefit at all in adding extra people to the HQ, due the burden of
extra complexity which they impose. Figure 5 illustrates this, by assuming a certain amount of time
required per team member for briefing and coordination. It is based on a task that requires 100 man-
hours to complete and 12-hour shifts. The straight line shows the totd man-hours available. The
lowest curved line shows the effect of job divison, assuming that no briefing of cdl members is
required. The 3 other curved lines show the sum of the time required to complete the task, plus an
element of time to brief them which is directly proportional to the complexity of the group. The 3
cases assume successively more briefing. Whenever a curved line lies above the straight line, the task
cannot be achieved: more time is needed to do the job and brief and coordinate the team than is
available. For complex tasks where staff have to interact to a high degree (ie, the upper curve), adding
manpower does not get the job done faster.
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Figure 5 - Effect of Briefing

Once again, the modd is naive but illugrative. In practice the amount of time available can never
become negative. A more detalled modd would probably have the amount of time availlable for
congructive work approach zero asymptotically. However, the present model does correlate with
observations of large HQs being exceptionally busy, with multiple and repetitious briefing, information
pockets, and (on occasons) whole areas of the Staff effectively being ignored. Similarly there are
observed red-world phenomena to be considered, such as'socid loafing”: the more people pulling on a
rope, the less hard each person pulls. Maintaining high levels of commitment and motivation
throughout large HQs presents novel difficulties.

The fact that each extra man can contribute to the overal work done within the HQ is sgnificant.
When the internd briefing bill becomes large, the extra man’s extra effort may contribute little of use to
the HQ's output. He will not be one of the core decison-making team, so he will not contribute
directly to mgor decisons. However he adds to the HQ's ability to handle information and control
subordinate units and formations. As discussed previoudy, that is undesirable.

In summary, more people require more briefing, produce longer operations orders, control
subordinates to a greater extent, and require physicaly bigger HQs. All 4 aspects are undesirable.



4. Hypothesis

The previous sections suggested that that the quantity of information used by battlefield commanders
to make battlefidld decigons is very smdl. The operaion orders which result from those decisons
should be, can be, and have been very short. The number of staff required to produce those orders is
very smdl. The remainder are employed either in routine data processing (much of which is not
necessary), or in making minor decisons which are better left to subordinates. Making and
disseminating decisons much faster than a present produces significant advantages. Decisions, and
operation orders, do not have to be as good if they are produced sgnificantly faster. Indeed ‘faster' is
better; 'more detailled isnot. There are Significant advantagesin deploying smaler battlefiedd HQs.

The emphasis should be on producing very short operation orders (of perhaps 4 or 5 pages in total),
very quickly, to give minima direction to subordinates. The very smal staffs required to do this should
conduct a superficid survelllance of the overdl stuation, seeking clues, patterns and inferences which
will prompt mgor decisons. Those decisons should be made rapidly and naturdigticaly by key
decison makers. The interva from event to promulgation should be extremely short - less than 2 hours
for a corps, for exampl e®. Such rapidity of decison making would create a warfighting advantage far
greater than the current penchant for thoroughly-considered, closely-synchronised plans which are
irrdlevant in the rea conditions of combat, and do not survive first contact with the enemy. By this
andyss, the size of amodern British Divisond HQ (one mgor generd, one brigadier, 5 or 6 colonds
and atotd of about 150 other staff) seems Byzantine in its complexity.

Thus the emerging hypothesis is that formations and units with small, closely integrated staffs can be
sgnificantly more effective than those with HQs of current dimensions.

5. Discussion

What might 'small’ and 'more effective imply?*Smal’ might refer to the Sze of a German divisona HQ
iIn WW2: 25 officers ‘including the staff of the divisond artillery.” At divisond levd 4 -5 staff might
be needed to supervise current operations (possibly one each for deep, close, rear, and air operations,
and intdligence). Two shifts would be needed. With the commander and a planning staff of perhaps
2-3 more, plus a small number of specididts, the total might reach 20. HQs at divison, brigade and
battlegroup level would be much smaller than at present, and there would be a reduced requirement to
feed corps HQ with tactical data

By ‘more effective’ one can envisage HQs making decisions which are very quick but ‘about right’ at
al leves, and turning the commander’s intent into action equaly quickly. That is, faster than the
enemy; and before the Stuation changes appreciably.  Shorter operation orders would impose fewer
congtraints on subordinates freedom of operation, which doctrine requires. Such small HQs would
congrains the commander’s plan less. Thus there are severa interrelated reasons why smaler HQs
might be more effective than those of present dimensions.

The growth of HQs since WW?2 is attributed to the ever-increasing complexity of modern war. We
must reconsider what this means. Some issues such as the 24-hour battle, integrated AD and EW

* Only marginally faster than 2nd SS Panzer Corps at Arnhem, as considered under the 4™ Premise.



systems complicate it to some extent. But it now appears that the perception of increasing complexity
of modern war is mostly due to the rea complexity of modern HQs. Therefore, it is of our making;
and we can do something about it.

C2 is jugt ‘Command’. There should be a serious re-gppraisa of terminology. By identifying a
seemingly separate activity of control, we have persuaded generations of staff that hands-on control
and numerous interlinked control measures are desirable. They are not. They are contrary to misson
command. There must be aso be a revison of the hackneyed phrase ‘command at the highest leve,
control a the lowest’. If the concept of ‘control’ is hollow, and effective decison making should be
devolved to lower leves, then one must reconsider what the phrase is redlly meant to imply, and what
its logical judtification is. This has huge implication for the plethora of ‘command states (OPCOM,
OPCON, TACOM, TACON) espoused in doctrine. What do they actualy imply and, more
importantly, are they robust enough to survive first contact with an enemy who is not OPCON?

Shortening planning horizons is sgnificant. Currently, operation orders attempt to describe how the
whole operation will take place. Thisisflawed. At bes, al they can describe is how the commander
sees them taking place, assuming every single one of his planning assumptionsis correct. There will be
thousands of these, mostly implicit. Such a plan aso assumes that both the enemy’s reaction, and the
outcome of combat, is exactly as the commander predicts at the time of making the initiating decision.

Attempting to ensure al these events occur is not how to impose one's will on the enemy. Imposing
one' s will is about taking the enemy as he is, not as you thought he is, and making him conform to
your intent. It isnot reasonable to expect him to conform to the last detail of a plan made in advance.

Shortening planning horizons will require significant changes to the way western armies do their
business. One should not attempt to describe the whole sequence of an engagement, using tools such
as a closdy-coordinated synchronisation matrix. One should instead creste the grestest possible
advantage in the first mgjor contact with the enemy; with a robust force mix and appropriate reserves,
and fight the battle through rapid decison making and action from there. Having an end-state in mind
does not imply a detailed plan for every step towardsit.

Naturaistic decison making appears to be appropriate to warfighting, where a good decision is one
that is 'about right, but very quick’. This needs further thought in relation to operations other than war,
where the consequence of a decison which is wrong in any particular may be operationdly critical.
However, this does not necessarily invaidate the whole hypothess. It may be that the information
pathologies inherent in large HQs render them worse a making large decisons, particularly where
computers are harnessed to the decision-making process.

Naturdigtic decison-making should not be mandatory. It should be the preferred mode for
experienced commanders and staffs when well appraised of the Stuation. They might conduct aformd,
sructured estimate a the beginning of a campaign, and thereafter only in mgor pauses between
operations.

How, then, should HQs function? Pro-forma statements relating to commander’s information
requirements are entirely inadequate. The least efficient strategy for informing decison making is the
routine ‘hoovering' of dl available information under a standing collection plan, followed by andyss.
The mogt efficient strategy appears to be a superficid monitoring of the overal Stuation by expert
gaff, who have learnt (probably subconscioudy) which patterns and inferences indicate problem



stuations. They then focus rapidly and precisdy on the critica details of the Stuation, and present the
facts concisely to the relevant decison maker.

The way ahead is not to go continue adding to data-handling capacity. That leads to increased interna
complexity and more difficult management. The first Premise suggested that much of the information
gathered is not consdered in the making of decisions for which it is requested. As a corollary, the
effort expended (and hence the structure and process required) in collecting information is commonly
out of proportion to its utility. The red issue is to consder how much information (or, in fact, how
little) is required for decison making a each echedon of command, and to provide a minimdist
organisation, and set of procedures, that can pass that information to decison makers. Those decison
makers require very little information, but they require it very quickly, and they need it to be abstracted
precisaly. That requires skill, education and mental capacity - not increasingly complex procedures and
ever-increasing quantities of information and staff.

Bulk datais needed a some points on and behind the battlefield. Much of thisisthe detailed personnel
and logigtic data required to sustain the force. But it is critica to differentiate, far more clearly than at
present, between ‘bulk datal moving backwards through the logistic echelons, and command-related
data moving upwards through the command echelons. This requires a decentralisation of logistic
decison making - dlowing relatively junior logigticians farther back to make decisons currently made
by senior logistic commanders farther up. Similarly, intelligence data is often bulky, particularly where
it includes imagery. There needs to be a thorough anadyss of how to reduce the bulk of such data
without reducing, or in fact adding to, its meaning or vaue.

The issue of HQ organisations is not directly related to Digitization, but Digitization is afactor. When
we overlay Digitization on modern HQs we have 2 broad options:.

- To introduce more data capability, more staff to manage that data; hence more complexity, larger
HQs, larger sgnatures etc. Digitization will dlow efficiencies in data handling, but we should be very
sceptical asto whether it will produce significant operationd benefit.

- To revise structures and procedures in order to allow junior staff to rapidly isolate critical information
and pass it rapidly to experienced senior decison makers.  That precise abstract of the Stuation could
then be passed automatically to superior, subordinate and flanking HQs. 1t would enable them to make
decisons rapidly and highly effectively, and trandate those decisions into action much faster than at
present.

With or without Digitization, this paper suggests a paradigm shift. We currently perceive C2 as a
complex, difficult task requiring dozens or even hundreds of staff in highly structured processes which,
contrary to espoused doctrine, result in long, complex and highly synchronised plans. We must be
highly sceptica that thisworks at al well. Instead, we should see C2 as an essentialy human and expert
process involving very smal numbers of expert decison makers. They should be asssted by only
dightly larger numbers of educated and intelligent staff who can rapidly and intuitively identify the
indicators of a problem stuation, and express them precisaly in a minimum of words. They can thus
gan effective direction from decison makers, and direct subordinates with an absolute minimum of
hands-on control.



A useful andlogy can be made. A modern automobile is an highly complex machine, but drivers use
very few controls to drive safely in traffic. In fact that number has not increased materidly since the
Modd T Ford. Much of the detailed control of the vehicle (such as dectronic engine management
systems) is done beyond the driver's immediate input. Similarly a formation HQ need only drive the
formation as awhole, not every single part in detaill. The process of commanding the formation need
not be particularly complex, although the complexity of the whole organisation may be immeasurable.

The subject clearly requires far more detailed study, and indeed experiment. A secondary objective of
forming an hypothesis is to enable experimentation. It would, however, be smple to nullify the
hypothesis. Any experiment which attempted to pass current quantities of data through a smaller HQ
would of course find that the smadler HQ has reduced ability to handle information. Each additiona
gaff member adds a measurable increment of data handling capacity. He aso contributes directly to
the internal complexity and hence management overhead of the HQ; and indirectly to increased size,
dower and poorer decision making, and less effective C2.

6. Closure

This Paper has considered formation HQs as primarily decison-making entities. It has considered a
series of linked premises and formed an hypothess, then made some resulting observations. It is
clearly beyond the scope of a paper such as this to be able to prove, or disprove, such an hypothess.
But it can suggest a structured view of the problem, and perhapsilluminate the issues at hand.



