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ATTACKING ELECTRICAL PONER: 

A TARGETING STUDY FOR THE NEW WORLD ORDER 

BY 

THOMAS E. GRIFFITH, JR. 

This work is condensed from my thesis "Strategic Attack of National 
Electrical Systems" done at the School of Advanced Airpower Studies, 
Maxwell AFB, Alabama. For their help in that project I would like to 
thank Bob Pape, Mark Clodfelter, Peter Faber, Phil Meilinger, Jerry Hust, 
Scott Westhoff and Liz Griffith. The opinions in this article are mine 
alone and do not necessarily represent the position of the United States 
Air Force or the Department of Defense. 



ABSTRACT 

The increased interest in the idea of using conventional strategic 
bombing as a means of solving foreign policy crises mandates a thorough 
examination of which targets should be attacked. Electrical power has 
been considered a critical target in every war since World War II, and 
will likely be naninated in the future. Yet, despite the frequency of 
attacks on this target system planners and decision makers tend to become 
enamored with the vulnerability of electric power to air strikes, and fail 
to analyze the relationship between attacking electrical power and the 
stated political objectives. Historically there have been four basic 
strategies behind attacks on national electrical systems: to cause a 
decline in civilian morale; to inflict costs on political leaders; to 
hamper military operations; and to hinder war production. The evidence 
shows that the only sound reason for attacking electrical power is to 
af'ect the production of war material in a war of attrition against a 
self-supporting nation with little outside assistance. Because attacks on 
electrical power offer minimal benefits yet can cause politically 
counterproductive collateral damage, the implications for future strategic 
air operations are significant. 



ATTACKING HÆCTRICAL POWER: 

A TARGETING STUDY FOR THE NEW WORLD ORDER 

National electrical systems have been a favorite target of air power 

advocates since the Air Corps Tactical School first considered this target 

-ystem in the 1930s. It has been designated as a critical target in every war 

since then, and has even been nominated for attack in a future air canpaign 

against the Serbian government.1 Despite the persuasiveness of this target 

system for strategic air attack, there has been little thought given to 

understanding the conditions that determine when these attacks will be 

successful in obtaining the desired political objectives. If American policy 

makers are to continue believing in the utility of attacking electrical power 

then some effort must be made to define the conditions and the effects of such 

attacks. 

It is not surprising that targeting electrical power has not been 

closely analyzed, since there has been little scrutiny given to the topic of 

conventional strategic attack in general, with only minimal debate about what 

targets should be attacked and why.2 Providing an intellectual foundation for 

strategic target planning is irrportant because interest in the idea of 

conventional strategic bombing as a tool for U. S. policy makers has been 

revived by a number of recent events, including the increasing number of 

crisis situations in a multipolar world; the growing sophistication of 

weapons which makes the blunt instrument of military force more precise; and 

the belief that a strategic air attack will be able to enforce political 

demands without committing large numbers of ground forces with the concomitant 

domestic political problems.3 As Eliot Cohen has observed, "Air power is an 



unusually seductive form of military strength, in part because, like modem 

courtship, it appears to offer gratification without conrnitment."4 

The conventional wisdom about targeting electrical power rests on the 

assurption that such attacks have wide ranging effects on a variety of 

institutions. Two political effects are presumed to result from the loss of 

electricity. The first is that this loss will diminish civilian morale and 

thus alter a nation's political behavior. The second is that the loss of the 

electrical system will increase the costs to the political leaders of a 

country thereby, forcing a change in the government’s behavior. Likewise, 

there are two important military effects usually mentioned? that the loss of 

power will have a direct impact on the fighting military forces or that it 

will cause a reduction in war material production. These four arguments, 

either separately or in combination, have been used for decades to advocate 

attacking national electric systems. 

My analysis shows that none of these arguments is sound. Attacks on 

electric power to reduce civilian morale have not been effective in changing 

political behavior. Attempts to influence governments through increasing 

costs by targeting national electrical systems have also been ineffectual 

because leaders of most regimes generally embark on actions with high resolve, 

and thus are unwilling to change their policies simply as a result of losing 

electrical power. Moreover, political leaders and military forces are 

prepared for such contingencies, and therefore are well insulated from the 

loss of the national power grid and able to continue functioning. In 

contrast, attacking electrical power can be effective in slowing the 

production of war material, and in a prolonged war against a self-sufficient 

nation attacking electrical power would be prudent. Given the current limited 

nature of war against small powers it does not appear that war production will 
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be a factor in the near future. In addition, there are several drawbacks to 

attacking electricity, especially in terms of death and disease in the 

civilian population, and the potential negative international censure that 

could result from such actions. Because of current political and military 

conditions, the minimal military benefit gained from attacking electrical 

power must be compared with the potentially negative political consequences. 

To assess the effectiveness of electrical power targeting, this article 

concentrates on the historical record of the effect* produced by destroying 

electric power. The single target approach allows a detailed examination of 

the historical precedents over a wide range of conditions to discover if the 

findings are consistent and likely to occur in future cases, and allows a more 

detailed discussion of the system than would be possible in à broader study of 

strategic targeting in general. 

Critics may object that focusing on one system does not take into 

account the possible synergistic benefits that result from a strategic attack 

on several systems in concert. Although this study concentrates on one system 

the historical evidence of the attacks has been evaluated synergistically. 

For exanple, in assessing the attacks on the North Vietnamese national power 

system during the Vietnam War, I found no evidence to suggest that these 

attacks affected other areas such as the air defense system or strained their 

logistics capability by increasing petroleum demand for generators. Thus, 

while these problems were predicted before the attacks, there is no evidence 

to suggest that they actually did occur. Moreover, spotlighting electrical 

power should exaggerate its inpact because the ability of other systems to 

ccnpensate for the loss of power are not considered. For instance, an attempt 

to hinder the air defense system of a country through the targeting of 

electrical power to stop the air defense radars from working would not take 
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into account the ability of a nation to compensate for the loss by launching 

more air defense aircraft. In short, the single target approach offers the 

best perspective for determining the conditions under which certain targets 

should be attacked. 

This article is arranged in three parts. The first reviews historical 

United States Air Force thinking about the benefits of attacking electrical 

power systems in total war, which includes the theoretical teachings of the 

Air Corps Tactical School and the strategic planning for World War II. The 

second section examines attacks in limited wars, including Korea, Vietnam, and 

Iraq.5 Finally, the necessary conditions for attack will be proposed, 

including the implications of bombing national electrical systems in the 

current global environment. 

ATTACKS IN TOTAL WAR 

The first conceptual work in identifying specific strategic bombing 

targets in general, and electrical power in particular, was done during the 

1930s at the Army service school for airmen, the Air Corps Tactical School 

(ACTS). The bomber advocates at ACTS believed that the will or morale of a 

country, not the destruction of the field forces, was the true objective in 

war. This will, they believed, could be destroyed by precision bombardment 

strikes against the war-making capability of the enemy country; however, there 

were too many potential targets in an economic structure to allow even a very 

large air force to hit every target. These strategic bombing advocates 

hypothesized that because the modem nation was very specialized and 

interdependent—an "industrial web" in their terms—it would be vulnerable to 

interruption at certain pivotal points, which could be identified through a 

scientific analysis of the economic system.6 
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Electrical power was a key target set in the entire industrial web 

theory, and in some respects, might be termed the "panacea target" because of 

the presumed success attacking this system would yield, Än attack on electric 

power was attractive for several reasons: it would affect, simultaneously, 

the social and economic spheres of a nation; the targets were relatively easy 

to locate and were believed to be vulnerable to air attack; the equipment was 

difficult to replace; and perhaps most importantly, this type of attack was 

economical, because a small amount of destruction would, they believe, yield 

inpressive results.7 According to their calculations, 100 bombs could destroy 

three-quarters of the electric generating capacity in the Northeastern United 

States.8 

These instructors studied the New York City electric system in detail, 

using it as a model for a hypothetical attack on electrical power to 

demonstrate the effectiveness of their theory.9 They knew that the city 

contained 26 steam generating plants for general use, and 8 additional plants 

for the sole use of the transportation system. Although the city could be 

supplied by two outside sources of power, these sources were routed through 

the normal generating plants for distribution. Therefore, the destruction of 

the main plants would eliminate the outside sources of power as well. Along 

with focusing on how to destroy the power system, the instructors also 

hypothesized about the effects of such an attack.10 

They showed that eliminating power would halt almost any form of modem 

transportation, stopping rapid transit and snarling road traffic because of 

problems with signal lights. Shipping would be disrupted because ships could 

not be unloaded at the port. Cutting power would also cause water supply 

distribution problems and fire hazards. Such an attack would destroy the 

enemy’s capacity to wage war, but perhaps more importantly, it would hurt the 
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morale of the population "by making life under war conditions more intolerable 

to them than the acceptance of our terms of peace."11 The presuned result, 

though left unstated, was the inmediate capitulation of the foe. 

These ideas about strategic attack developed at the Air Corps Tactical 

Schoo] became more than academic theories—they strongly influenced the target 

selection of the first air war plans for World War II. 

The first opportunity for air planners to present their ideas on 

strategic bombing outside of the Air Corps Tactical School came in 1941, when 

President Franklin D. Roosevelt requested that the Army and Navy submit plans 

for their production requirements.12 The aircraft portion of the Amy’s 

request was formulated in August 1941, by the newly established Air War Plans 

Division. While this plan, christened ÄWPD/1, was technically only a 

production forecast and not an employment plan, the air planners seized this 

opportunity to advocate their ideas on how the United States could defeat Nazi 

Germany through strategic bombardment.13 

The four primary planners for flWPD/1, Colonel Harold L. George, 

Lieutenant Colonel Kenneth N. Walker, Major Laurence S. Kuter, and Major 

Haywood S. Hansell, Jr., had been students and then instructors at the 

Tactical School. This camion intellectual foundation gave them a strong 

belief in the efficacy of strategic bombardment and the importance of 

electrical power as a target system.14 They believed that strategic bombing 

could produce an Allied victory by causing "the breakdown of the industrial 

and economic structure of Germany." Therefore, they selected targets that 

were essential to war production and to the civilian population, such as 

electric power, transportation, and oil.13 

The planning team found that there would be problems in attacking the 

electrical system, such as the difficulty of destroying hydroelectric dams and 
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of hitting small targets like the generating plants and transformer stations. 

Nevertheless, the planners were seduced by the system's vulnerability. They 

believed that destroying 50 electrical power plants would eliminate 40 percent 

of the German electric generating capacity. Furthermore, they were confident 

that despite the small size of the targets (calculated as 500 feet by 300 feet 

for the entire plant) they would be easy to find in daylight and that "about 

17 hits in that area will guarantee destruction of the plant."16 Because of 

the value of electrical power to both industry and society, they concluded 

that the number one priority of the air campaign should be the "Disruption of 

a major portion of the Electric Power System of Germany."17 

The target priorities and air strategy of this first air plan were 

reviewed one year later, in August 1942, when the armed services prepared a 

new plan for the production requirements of aircraft in order to achieve "Air 

Ascendancy" in 1943.18 In light of this new objective, the new plan, called 

AWPD/42, revised the target priority list, displacing electrical power to 

fourth, preceded by attacks against the German air force, submarine 

construction, and transportation.19 Because the new air strategy focused less 

on affecting civilian morale and war production, and more on the impact of 

bombing the fielded military forces there was less emphasis on hitting 

econonic targets like electricity and more on traditional military targets. 

Additionally, the extra year of war also played a role in the change of target 

priorities. At the time AWPD/42 was drafted German submarines were enjoying 

great success in sinking large amounts of Allied shipping, creating 

considerable concern over the ability of the United States to keep Great 

Britain supplied with war materials. As a result, submarine construction 

yards were accorded a high priority on the strategic bombing target list.20 
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The targeting assumptions in ÄWPD/42, however, were soon criticized by 

members of the Joint Intelligence Corrmittee who objected to the presurptions 

involved in the target selection process.21 This questioning led to the 

creation of an Army Air Force headquarters organization which performed an 

independent target analysis of Germany.22 First known as the Bombing Advisory 

Conmittee and later as the Corrmittee of Operations Analysts (COA), this group 

was composed of civilian and military personnel charged with analyzing the 

potential disruption of the German economy through bombing, to determine the 

f,date when deterioration will have progressed to a point to permit a 

successful invasion of Western Europe.1*23 

The CQA assessment did not support an attack on the German electrical 

system for several reasons. The first was their belief that the German 

national power grid was highly flexible and could transfer power quickly 

between regions. Because of this flexibility, the COA concluded that the 

German electrical system contained between 15 and 20 percent excess power, an 

"enormous reserve** in their view.24 They also concluded that the poor results 

of the Luftwaffe bombing of British power plants had demonstrated that "The 

vulnerability of electric power plants is debatable.**25 Finally, they argued 

that targeting other systems such as ball bearings, petroleum, and steel 

production would liave a more immediate irrpact on the military capability of 

Germany.26 The net result was that, relative to other target systems, 

electrical power did not appear to be an especially important target, and in 

the formal report to General Henry H. (Hap) Arnold, Commanding General of the 

Army Air Forces, electric power was ranked thirteenth—eliminating it from any 

real consideration for attack.27 Arnold forwarded the recommended targets to 

the American 8th Air Force headquarters in England and this list constituted 

the major target priorities for the Combined Bomber Offensive.28 
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At least one other American targeting organization in Europe addressed 

the possibility of attacking electrical power—the Enemy Objectives Unit 

(EOU). As part of the Economic Warfare Division in the U.S. Embassy, this 

group attempted to develop a methodology for target selection based on targets 

"chosen in light of an explicitly defined military aim, linked to the full 

context of war strategy.”29 The members of this group opposed attacks 

designed to weaken the economy or affect morale, and instead studied the 

impact of bombing on the German military capability.30 A study of targeting 

information prepared by the ECU states, "The target systems in this Handbook 

have been selected on the basis of their direct military effects only."31 

Thus, electrical power was rejected on general principle by the EOU analysts 

because attacking it would not lead to "an early reduction in military 

strength disposable in the field."32 

These analysts also eliminated electric power as a result of three 

specific assumptions. Contrary to the COA, the EOU felt that the targets were 

dispersed in "extraordinarily small” units and they postulated that ”23 [of 

the] largest stations produce only 20 per cent of German output.”33 However, 

they agreed with the COA findings regarding the grid system’s flexibility 

which minimized the effectiveness of any attack. Finally, the EOU felt that 

"installations in power plants and switching stations are of such a kind as to 

require bombing of the highest concentration and precision,"34 a level of 

precision, they intimated, that was beyond the capability of 8th Air Force. 

Thus, there were two main factors that caused these two independent 

targeting groups to disagree with the air planners about the value of 

attacking the German electrical power system. The first was the assumption 

that the interconnections within the German electrical system would allow 

power to be transferred easily, thus reducing the vulnerability of the system. 
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The second was the change in air strategy from emphasizing an attack on war 

production and the will of the civilian population to one of more direct 

support for a land invasion. As a result, the German power system was never 

systematically attacked during the war. 

By contrast with the extensive planning for the strategic bombing of 

Germany, a serious study of Japan was not begun until early 1943 when General 

Arnold directed the 00A to analyze the Japanese economy to determine 

appropriate strategy targets.35 Prior to this time the "Germany first" 

strategy that the United States and Great Britain had adopted dictated that 

the COA’s targeting attention would initially be focused on Europe. In 

addition, the Army Air Forces possessed little capability, even by 1943, to 

attack mainland Japan on a sustained basis.36 Perhaps most irrportantly for 

target selection, though, was the lack of intelligence on Japan.37 

In October 1943, the COA began consolidating subccnmittee reports prior 

to making targeting recomnendations to General Arnold. The electrical power 

subconmittee noted that isolated attacks on the power system would be of 

"little more than nuisance v*lue," but that large scale attacks on the system 

would take too long (estimated at between six months to one year) to be 

effective in weakening Japan. Furthermore, they were pessimistic about 

actually hitting the large number of small hydroelectric dams which made up 

the bulk of the power system. Finally, the dispersion of the power plants, 

which lowered the vulnerability of the electrical system, made it difficult to 

totally eliminate the Japanese power supply.36 As a result of these 

difficulties and perhaps their ambivalence toward electrical power basad on 

their German targeting experience, the COA did not recommend attacks against 

the Japanese electrical system.39 
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United States Strategie Bembing Survey 

During the war, members of the Army Air Forces recognized that one of 

the most difficult problems in strategic air warfare was trying to relate the 

effectiveness of attacking particular targets to the overall objectives of the 

war. The only way to gauge if the correct targets had been selected against 

Germany and Japan was through a post-war survey of the results. This desire 

for feedback resulted in a high-level commission called The United States 

Strategic Bombing Survey (USSBS) which was formally implemented by executive 

order of President Roosevelt in November 1944.40 

The members of the Survey who focused on the German electrical system 

felt it would have been an excellent target for strategic bombing. Like the 

earlier air planners, the survey menbers found that electrical production was 

concentrated in a few plants, there was very little reserve capacity in the 

system, and the generation and transmission equipment was easily damaged 

through bombing.41 The report also points out two glaring errors in the war 

time assessment of the system: the lack of appreciation for how tight the 

supply of power was in Germany, and the limited ability of the Germans to 

transfer power. As the electric team members wrote, "the German utility 

system was in a state of continuous tension, straining it almost to the 

breaking point."42 In making their assessment of the value of attacks on 

electrical power the team members concentrated on the vulnerability of the 

system to bombing and statements from German officials regarding their fear of 

attacks on the system. These catments ranged from those of the Nazi Minister 

of Armaments, Albert Speer, to a German electrical engineer who claimed that 

the war would have ended two years sooner if the Allies had attacked electric 

power.43 The economic report of the Strategic Bombing Survey also notes that 

the supply of power was a problem and that curtailments of electricity, which 
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began in October of 1941, had, a year later caused some temporary halts in 

production. By November 1943, there was an eight percent curtailment in 

power, which resulted in synthetic nitrogen production falling by 12.5 percent 

and steel production by 20 percent.44 While these reductions may seem 

important, there was no evidence to document that this reduction actually led 

to a drop in the production of war materials, since stockpiled nitrogen and 

steel could have been used to maintain war materials. 

There is little argument over the importance of electricity in the 

Germany economy, but it does not necessarily follow that attacking the 

national electrical system would have resulted in an earlier victory for the 

allies. In fact, the USSBS economic report disagrees with the basic 

assessment of the electrical report, the economic writers noted, "It seems 

likely that the Germans overestimated the vulnerability of their power 

system.'145 In addition, the electrical report concentrates on the output of 

the national system, which accounted for only 58 percent c¿ the generating 

capacity in Germany. The remaining 42 percent was made up of small electrical 

generating units located in industrial factories, such as aluminum plants and 

the Krupp iron works, which generated their own electricity.46 Because of 

this large amount of private capacity, a reduction of half of the public power 

production would have meant a loss of only one quarter of the entire capacity. 

Because so much of the power was located within the factories a reduction in 

the public power supply might not have had much effect on overall war 

production. Another factor that would have helped Germany substitute for a 

loss in power was a fuller mobilization of their economy. As the USSBS 

economic team reported, most German industries remained on a single shift 

throughout the war.47 By using two or three shifts, power demand could have 

been spread out over a longer period of time, allowing the same amount of 
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electricity to be used with fewer disruptions. If necessary, power could also 

have been saved by substituting manual labor for machines, allowing 

electricity to be conserved for more critical tasks. While a concentrated 

attack on power would have put a strain on German war production, the effect 

of this attack on the timing of the Allied victory is unclear. 

While the European report of the Strategic Bombing Survey offered some 

vindication for the ACTS theory, its report on barbie ;* T^nan confirmed most 

of the assessments made of the Japanese electric . The biggest 

complaint in the Pacific report was on the lack o¿ adequate intelligence about 

the Japanese economy. Part of this was related to poor American preparedness, 

but it was also the result of a concerted effort by the Japanese to withhold 

information.48 Despite the lack of intelligence, the USSBS analysis believed 

that, "Japan’s electric power system was properly rejected for specific attack 

because of the large number of small targets presented.1149 

In many ways the Strategic Bombing Survey brought thinking about air 

attacks on electrical power full circle. The former instructors at the ACTS 

and the writers of AWPD/1 felt vindicated by the results of the investigation 

into electrical power in Germanyu50 While the actual evidence is more 

ambiguous, for air planners the lesson was clear—hit electrical power. This 

attitude prevailed despite the changes in the nature of war and in the enemies 

the United States faced in the post-World War II era, and remains the basis 

for current attitudes about the value of attacking electrical power. 
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ATTACKS IN LIMITED WAR 

Korea 

When North Korean forces launched their invasion on 25 June 1950, the 

United States Air Force, like much of the rest of the world, was caught by 

surprise. Prior to the invasion, the Air Force had accomplished little 

contingency planning for Korea. Not until 3 July did Strategic Air Comnand, 

which retained operational control of the bomber force, begin looking for 

potential strategic targets.51 Their investigation revealed that the North 

Korean electrical system consisted of five hydroelectric plants in the east: 

Fusen, Choshin, Kyosen, Funei, Kongosan; and one plant, Suiho, in the west, 

which together produced 90 percent of the power used in North Korea.32 

The rationale for attacking electrical power bore a striking resemblance 

to the strategy of ÄWPD/1. The objectives were spelled out in a memorandum to 

the Far Eastern Air Forces (FEAF) by Air Force headquarters in Washington: 

"Destruction of the plants was expected to lower North Korean morale by 

putting out lights, bring some electrically-powered industry to a halt, and 

eliminate most of the surplus power being exported."53 Based on this report, 

and other analyses, the Fusen plant was attacked on 25 September 1950. This 

mission, however, would be the only attack on electrical power in the opening 

phase of the war. 

The Joint Chiefs of Staff halted bombing north of the 38th parallel when 

General Douglas MacArthur obtained permission to cross into North Korea.54 

The attacks were stopped for a variety of reasons including the delay between 

the attacks on electrical power and the impact on the battlefield, the higher 

reconstruction costs if MacArthur did succeed in reuniting the peninsula, and 

the fear that attacking the power facilities might provoke China into entering 

the war.53 MacArthur's drive to reunite Korea, however, was halted hear the 

14 



Yalu river, and when the Chinese Comnunist army intervened in November 1950 

the United Nations (UN) conmand retreated south. Following the Chinese attack 

the war stalemated near the 38th parallel and in July 1951 peace talks began. 

With UN ground forces' cctmitted to holding ground against any further 

territorial gains by the communist forces while minimizing UN casualties 

during the negotiation process, air power became the primary military means 

available to influence, or pressure, the North Korean government.50 

Attacks on the Korean electrical system resumed in the summer of 1952 

with the initiation of the "Air Pressure Strategy.” This new plan for 

pressuring the North Koreans was based, in part, on a Far Eastern Air Forces 

study which concluded that the most promising avenue to bring pressure on the 

North Korean government was to use air power to "destroy or damage enemy 

supplies, equipment, facilities and personnel."57 This "Air Pressure 

Strategy," would include maintaining air superiority and continued bombing of 

the interdiction targets already being attacked but the aim of the new 

campaign would focus on destruction that would cause "a permanent loss to the 

enemy and produce an accumulative drain on his strength."58 In addition to 

locomotives, vehicles and supplies, electric power was advocated as a target 

since it constituted "one of the most lucrative air targets remaining in North 

Korea."59 Although the primary impact would be on the North Korean leaders, 

striking electrical power would also inflict costs on the Chinese, who were 

providing much of the support for the North Korean forces. Because North 

Korea exported surplus power from the Suiho plant to Manchuria, attacking 

Suiho would not only cost the Communists monetarily, in terms of repairs, but 

also inflict indirect damage on Manchuria, a sanctuary for Comnunist forces.00 

While the primary rationale for attacking electrical power was the 

desire to inflict costs on the North Korean and Chinese leadership, there were 
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other reasons given for attacking the power generation facilities. The 

official explanation was based on curtailing war production. According to 

this rationale, previous bombing had largely eliminated North Korean industry, 

forcing them to take defensive measures by dispersing war production to small 

workshops and underground facilities, which made the destruction of 

manufacturing by conventional bombing difficult at best. Eliminating electric 

power at its source was deemed the most efficient and effective method of 

cutting North Korean production.61 The continued Air Force institutional 

perception of the value of electrical power as a morale target was probably 

also a factor, as some officials hoped that the destruction of the electrical 

system would cause an "adverse psychological effect on [the] civilian and 

military population."52 How this would translate into a political settlement 

was, however, left unexplored. In the end, attacking electrical power looked 

attractive for a number of reasons, and attacks on the system began in late 

June 1952. 

The effects of bombing the electrical power system were easy to judge 

from a military viewpoint. In four days, beginning on 23 June, Ü.S. Air Force 

and Navy aircraft destroyed 11 of the 13 generating facilities, eliminating 90 

percent of the power in North Korea. The impact of these attacks was 

widespread. There was a two week blackout in North Korea, which stopped much 

of the war production going on in snail factories and shops. The outage also 

hampered vehicle and rail car repairs because of problems with electric 

welders, and impeded agriculture by disabling the rice milling machines and 

the electric pumps used for irrigation. The damage to the Suiho facility 

produced a 23 percent loss of the electric power requirements of Manchuria for 

1952, and as a result, 30 of 51 important industries in northeast China did 

not reach their production quotas for the year.*3 
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Although the reports on the effectiveness of these attacks indicate that 

they were successful in crippling the supply of power, their real impact must 

be judged in light of their aim, which was to increase the costs to the North 

Korean, Chinese, and presumably Soviet leaders, thereby pressuring them into a 

peace agreement. The Soviet and Chinese leaders reacted to the bombing by 

immediately sending technicians to repair the damaged facilities,64 while the 

North Koreans bought small generators for mines and manufacturing plants and 

worked around the power interruptions by staggering shifts at workplaces to 

take advantage of the power available.63 Furthermore, because the North 

Koreans obtained most of their war material from outside the country, the 

elimination of electricity did little to affect military operations by 

hampering war production.66 

Although the effects of the bombing were mitigated by these efforts, the 

attacks did exacerbate political difficulties for the United States. The 

British press and Labor Party vehemently protested the bombing out of fear 

that such attacks would cause the Comnunists to discontinue the peace talks, 

and they were also indignant about the lack of consultation prior to the 

bombing.67 In retrospect, the attacks were largely responsible for ending 

peace negotiations between China and India, talks that the United States had 

secretly endorsed. These discussions had made some progress in resolving 

issues that had thwarted the U.S. negotiators, but the Chinese walked out of 

their meetings with the Indian government after the bombing raids, stating 

that they would not be pressured into a peace agreement.68 

In the end, the attacks failed in their fundamental objective of 

pressuring the North Koreans to sign a peace accord. Despite the increased 

costs caused by the virtual elimination of the national power system and the 
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concomitant impact on production, the "Air Pressure Strategy" and the war 

continued for over a year. 

Vietnam 

Although attacks on electric power did not force an end to the Korean 

war, this failure did not diminish the high regard air planners placed on 

electrical power as a target system, and the North Vietnamese power grid was 

targeted early in the Vietnam War. 

The Rolling Thunder air campaign, begun in 1965, was an attempt to 

fulfill a variety of political objectives through the bombardment of North 

Vietnam. At various times these objectives included boosting the morale of 

South Vietnam, demonstrating American resolve, interdicting the supplies used 

to support the ins»agency in South Vietnam, and breaking the will of the Hanoi 

government to support the Viet Cong insurgency.69 While attacking the 

primitive electrical power system of North Vietnam was proposed because it 

would have some effect on morale and interdiction, the primary purpose was to 

inflict costs on the North Vietnamese leadership and convince them to stop 

supporting the unrest in the south.70 

Although Rolling Thunder began in March 1965, and included intermittent 

attacks on power plants, the electrical system was not systematically attacked 

until the spring of 1967. The Joint Chiefs of Staff (JCS) urged a 

concentrated attack of electrical power, nominating eight major power plants 

as targets to President Lyndon B. Johnson in the fall of 1966. These strikes 

were designed to eliminate power in the Red River valley area which would 

serve two purposes: to reduce production in the railway shops and the 

shipyard, and disrupt normal life and affect the will of the leaders and 

people to support the war effort.71 On 21 February 1967, President Johnson 
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approved attacks on all of the North Vietnamese thermal power plants except 

those in Hanoi and Haiphong.72 The Haiphong plants were later struck on 20 

April, and aircraft attacked the Hanoi central power station on 19 May.73 By 

the end of May 1967, 14 of the 22 electrical power targets, including 

generating plants and transformer substations, had been attacked, virtually 

eliminating electrical power production in North Vietnam. Eighty five percent 

of the generating capacity was destroyed and the transmission network was 

heavily damaged.74 

Despite these impressive results, the overall impact of the attacks was 

small. The Hanoi government asked residents to voluntarily cut consumption 

and requested that the foreign embassies turn off their air conditioners.73 

The lack of electricity also forced many factories to use manual tools rather 

than automatic machinery, and compelled the government to disperse much of the 

industrial production. Although one of the stated goals of the attacks was to 

stop or hinder work at the Haiphong shipyard, there were no indications that 

the lack of power had any impact on the ability to off load cargo.76 Neither 

was there any evidence to support the contention that the reliance on 

generators, along with a concomitant increase in the demand for petroleum, was 

hurting the Hanoi government.77 An Air Force intelligence study, completed 

shortly after the main power plants were struck in 1967, concluded that while 

the North Vietnamese were concealing many of the effects of the bombing, 

nevertheless the "results [of the loss of power] will not be as far-reaching 

as originally expected."78 In short, the loss of the central power system did 

degrade the industrial production of North Vietnam, but did not reduce their 

ability to continue the war.79 

The North Vietnamese leadership reacted to the loss of power in several 

ways. The first was to ensure that the priority users still had electricity 
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by employing 2,000 portable generators and 5 underground diesel generating 

stations.80 To compensate for the decline in industrial capacity they relied 

on support from the Soviet Union and China, which by 1968 amounted to $600 

million in economic aid and $1 billion in military assistance.81 Although the 

social and economic costs inflicted on North Vietnam were high, they were not 

enough to coerce the Hanoi government into accepting American demands. 

The Rolling Thunder bombing canpaign ended in October of 1968, and 

strikes on the North Vietnamese power system did not take place again until 

May 1972 with the Linebacker I bombing campaign. Although Linebacker I was 

primarily aimed at reducing the flow of supplies into North Vietnam, the 

electrical system was attacked as part of the general effort to attack any 

target that supported the war effort.82 When President Richard M. Nixon 

stopped the barbing of North Vietnam on 23 October 1972, because of progress 

in the peace negotiations with the North Vietnamese, the bombing raids had 

eliminated 70 percent of the total power generating capacity in North Vietnam, 

but what effect this had on stopping the invasion is uncertain.83 

The barbing of the North Vietnamese power system resumed on 18 December 

1972, with the initiation of Linebacker II. The objectives of this campaign 

were mainly psychological. President Nixon hoped to destroy the North’s will 

to fight, forcing them to sign a peace agreement. At the same time, he hoped 

to demonstrate American resolve to the South Vietnamese government through the 

use of air power.84 In eleven days of bombing in Linebacker II, the USAF 

attacked 6 electrical power targets in North Vietnam, tallying 166 bonbing 

sorties or 12 percent of the total sorties flown.85 

Combined, the attacks on electrical power during Linebacker I and II 

eliminated almost 90 percent of the generating capacity in North Vietnam. 

Despite the extent of the damage there is little evidence to support the claim 

20 



that the loss of electrical power affected North Vietnamese policymakers. 

Although North Vietnamese citizens lost electricity in their hemes and 

manufacturing stopped, many of the government programs instituted during 

Rolling Thunder were still in place and could have been implemented if needed 

to substitute for the loss of electricity. Furthermore, the lack of power had 

little impact on the functioning of the government or of the military. As the 

official USÄF bombing survey noted, "The limited amount of power available 

[through the national system and portable generators] was probably supplied 

only to priority users, such as the more important industrial installations, 

foreign embassies, and selected government buildings in Hanoi.1,86 The best 

that can be said of the bombing of electrical power in 

Linebacker II is that, while it had seme effect, the level, intensity, and 

influence as far as the Hanoi government eventually signing a peace agreement 

are still unclear. 

Iraq 

Because much of the information fron Operation Desert Storm is still 

classified, it is difficult to make definitive judgments about the impact of 

attacks on electrical power, but once again it was a high priority target. 

The primary purpose in eliminating electricity was not to stop production, but 

rather to induce strategic paralysis on the leadership in Baghdad.87 The 

focus of these attacks was on the military, with the loss of power intended to 

affect military facilities such as radar sites and carmunication facilities.88 

In addition to the military effects, there was also the hope that because 

electricity touched all aspects of Iraqi society it might have a psychological 

impact as well.89 
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Prior to the Gulf War, Iraq had a modem electrical power system 

consisting of 19 main generating stations with a capacity of 9,500 megawatts. 

One unusual feature of the system was the large amount of reserve capacity 

available—in 1990 only about 50 percent of the available generating capacity 

was used.90 While attacks on electrical power during Desert Storm accounted 

for 215 sorties, only about 1 percent of the total U.S. sorties flown, these 

attacks virtually eliminated the Iraqi national power sy I&m.'1 By the time 

the war ended, the Iraqi generating capacity had been educed to less than 300 

megawatts, and the system could only transfer one c .ter of the pre-war 

capacity.92 Further, a Department of Defense study votes "the synergistic 

effects of losing primary electrical power sources in the first few days of 

the war helped reduce Iraq's ability to respond to coalition attacks."93 

Despite the destruction of Iraq's electrical power system, at least some 

high priority users had access to electricity, as I personally observed. From 

'2 January to 4 March 1991, I was as a prisoner-of-war in Baghdad. I was held 

in four different prisons and was taken to a number of other locations for 

interrogations. While most places had no electricity, two locations did have 

electrical power. The first was a building in Baghdad the prisoners referred 

to as the "Bunker," an underground facility known officially as the 

Directorate of Military Intelligence.94 In this building there was power for 

ventilation, lighting, heating, and a kitchen. I was taken there several 

times over the course of my first two weeks in captivity for interrogations 

and there was never a lapse in electrical power. The Iraqi Intelligence 

Service Regional Headquarters, known to the prisoners as the "Baghdad 

Biltmore," also had a constant source of power. I was moved to this prison 

late at night on 31 January 1991. There were lights on inside the prison and 

I was taken down several floors to my cell in an electric elevator. This 
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prison had a generator located outside the building which was turned on by the 

guards as needed. While this information is not definitive, it does offer 

some evidence that, as in Vietnam, the military and political leaders in Iraq 

were well insulated from the loss of the national power grid. 

There is little doubt, on the other hand, of the impact of the loss of 

power in Iraq on the civilian population. The civilian effects from the loss 

of power were reportedly quite severe, including the loss of power to 

hospitals, the breakdown of water purification systems, and damage to sewage 

systems, which then contaminated the water supply. A report by William K. 

Arkin of Greenpeace International attributed 70,000 deaths to this indirect 

collateral damage caused by a lack of electricity, and other reports have 

speculated that as many as 170,000 people died.95 The negative political 

backlash of such reports is unquantifiahle but nevertheless real, and must be 

considered in future air campaign planning. 

The attacks on electrical power in limited wars have echoed some 

familiar themes. They have been advocated to affect production, as in Korea 

and Vietnam, and to directly impact the military forces, as in Iraq. 

Additionally, there has been the continuing hope that somehow the loss of 

electrical power will have a psychological impact on the target population. 

The evidence from attacks in North Korea, Vietnam, and Iraq, plus the 

experiences of World War II, provide the basis for determining when attacks 

against this system should be performed and for drawing conclusions about the 

recurring failures in understanding attacks on electrical power. 
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TARGETING ELECTRICAL POWER SYSTEMS 

Despite claims that electrical power should always be attacked, the 

historical evidence suggests that there are specific conditions that must be 

evaluated before nominating this system as a strategic target. While 

electrical power systems are inherently vulnerable to attack, the application 

of air power against these systems, especially in a limited war, is usually 

ineffective in achieving strategic objectives, despite accomplishing the 

intermediate goals of diminishing electrical generating capacity, hindering 

war production, and causing civilian discomfort. 

Deciding to attack the national electrical power system requires an 

analysis of the vulnerability of a nation’s system, and an evaluation of the 

strategy involved. Unfortunately, in most cases planners and decision makers 

have focused on the former at the expense of the latter. 

In assessing a nation’s vulnerability to attacks on electrical power, 

the dispersion of the generating facilities and the interconnections within 

the country must be analyzed. Simply put, the more dispersed the generating 

facilities, the harder it is to attack the electrical power system. The 

greater the number of plants, the less power each one contributes to the 

system, which means that eliminating a few plants does little to effect the 

total output. The high level of dispersion in the Japanese power system in 

World War II was a key reason why it was not attacked. Similarly, the Enemy 

Objectives Unit (EOU) analysts rejected the German power system in part 

because they believed it to be highly dispersed. Determining the dispersion 

of a nation’s electric power grid is relatively simple but extremely 

important. While many nations have highly concentrated electrical systems, 

where eliminating 25 plants might destroy three-quarters of the national power 

system, other systems are more widely dispersed. For example, in China’s 
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national power grid an attack on 100 of the biggest plants would only affect a 

quarter of the power capacity.96 

If only a portion of a country's generating capacity is eliminated, it 

is still be possible to get power from undamaged facilities further afield as 

long as the transmission system is working. The transmission system consists 

of the transformers which increase or decrease voltage for transfer over long 

distance and the wires which carry the power.97 While the primary function of 

the transmission system is to deliver power from generating plants to 

customers, it also interconnects generating facilities. Hence, the 

transmission system improves the reliability of a nation's entire power system 

by providing a means to transfer power from one area to another in an 

emergency.98 In effect, these interconnections allow each generating plant to 

serve as an emergency power center for other areas. 

Eliminating power through an attack on the transmission system normally 

means bombing the transformers. Attacking these vulnerable items reduces the 

capability of a nation to transfer power between areas, causing widespread 

power interruptions.99 Attacking the transmission system alone, however, may 

allow a quicker restoration of power than direct attacks on the generators 

because power can still be produced, and in some cases it is possible to 

bypass the destroyed transformers allowing power to be restored.100 

Analyzing the dispersion of a national power system and the ability to 

transfer power provides a general indication of the vulnerability of a nation 

to an attack on electrical power. Such an analysis can be helpful in 

highlighting if attacking the national power system is possible and the most 

important targets to hit. Unfortunately, this targeting analysis has remained 

the sole focus in prior air campaigns. Planners and decision makers have 

generally overlooked how these attacks will translate into political 
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objectives. In short, no one has questioned the fundamental reasons behind 

these attacks. There have been four basic strategies, used either separately 

or in combination, to justify attacks on electric power: to influence the 

will of the people; to raise the costs to the leaders; to produce direct 

military effects; and to impact war production. Highlighting each strategy 

provides insight into the conditions for attacking electrical power systems. 

Attacks on morale 

One of the most persistent assumptions among planners has been the 

belief that depriving civilians of electricity will lead to a change in a 

nation’s political policy. This was key to the strategic targeting theory 

prior to the Second World War and has remained an enduring thought in the 

justification for bombing electricity in every war since. The belief in 

electric power as the panacea target for affecting civilian morale may stem 

from the ubiquitous nature of electricity in American society. The United 

States not only accounts for 35 percent of the electrical generating capacity 

in the world, but also has one of the highest per capita consumption rates in 

the world—double the rate of other industrialized countries, such as Germany, 

Japan, and the United Kingdom.101 Although daily life without electricity is 

almost unthinkable to Americans, in other areas of the world its loss would 

not be so catastrophic. Oliver Todd, a journalist who visited Hanoi during 

the Vietnam war, observed that ”To a Western, so-called developed society, 

cutting our electricity means something. It doesn’t mean very much in 

Vietnam. The Vietnamese for years and years have been used to living by 

candlelight or oil lamps.”102 In short, there is no guarantee that cutting 

electricity will have the same disastrous effect on morale in other countries 

as in the United States. 
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There is, however, a more basic problem with attacking civilian morale 

whether through electricity or any target set—it rarely succeeds in achieving 

the overall objective. While banbing does lower morale in terms of attitude, 

these changes do not necessarily influence behavior, especially in countries 

ruled by totalitarian governments. For exarrple, during World War II, bombing 

did lower morale. Moreover, this decline was in direct proportion to the 

amount of civilian depravation, caused in large part by the loss of 

electricity.103 Despite the decrease in civilian morale, however, studies 

after the war showed that active opposition to governmental policy was 

infrequent, and that bombing electrical power to produce a change in civilian 

morale did not cause a concomitant change in government policy.104 Ultimately 

then, air planners and policy makers must decide not only whether eliminating 

electricity will impact civilian morale, but also whether a decline in morale 

will actually influence the political leadership toward the desired 

objectives. The historical record suggests that it will not. 

Attacks to influence leaders 

Attempts to influence the political leaders of a country by depriving 

civilians of electricity or by destroying the costly equipment in a power 

plant is usually associated with a strategy of increasing costs on the 

leadership to force a change in policy. This was the primary justification 

for attacking electric power in Vietnam and Korea, and in neither case was it 

successful. 

There are several reasons why this strategy fails. The first is the 

high resolve most leaders have in any conflict, which tends to undermine the 

usual calculus of cost versus benefit that may seem applicable to nations 

outside of the conflict. If the area or issue in question is of high national 
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interest then the damage inflicted on electrical power will not likely exceed 

the costs that the leaders of a country are willing to pay.105 In addition, 

once national leaders become conmitted to a course of action, they are 

reluctant to change. Such a change could mean the loss of prestige and 

political power which they may fear more than "losing" the war. Rather than 

admit certain defeat in domestic politics, they would rather continue the 

present course of action despite the bombing.106 A more practical 

consideration is that political leaders are generally well insulated from the 

loss of the national power system. As the official U.S. Air Force bombing 

survey from Linebacker II noted, "An air campaign against the electric power 

system of a country should not have as an objective the total cutoff of power. 

All critical elements of military and government agencies have alternate means 

of generating electric power."107 

In short, the loss of electrical power is not likely to exceed the cost 

the political leadership is willing to pay. Coupled with government and 

military insulation from the loss, it seems unlikely that national political 

leaders will bo convinced to change their policy because of an attack on 

electrical power. 

Attacks for military effects 

An attack on electricity to directly affect the military forces of a 

country is a new phenomena, having been used for the first time in the war 

against Iraq. In part this may reflect the modem military’s dependence on 

electricity. By contrast, attacks on electrical power for military effects 

during World War II were specifically rejected because of the length of time 

between an attack and the impact on military operations. 
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While striking electrical power plants might be useful as a tactical 

measure to create temporary confusion (as demonstrated in Iraq) such attacks 

will have only a minimal long term impact, because the military, as a priority 

user, will have access to whatever power is available in the national grid, 

and will also likely have emergency power systems. The military is relatively 

unaffected by a loss of power for three reasons. The first is that, 

relatively speaking, the military consunes very little of a nation’s 

electricity. In the United States, for example, the entire Department of 

Defense consunes only about 1 percent of the electricity generated, and much 

of that is for peripheral functions such as heating and air conditioning.108 

The amount that is consumed for essential functions such as cornnunications or 

computing is a fraction of the total. Although the military consumes only a 

small amount of power, generally they are a high priority user, meaning that 

if any power is available in the national grid, the military will be able to 

acquire it.109 

Even if it were possible to eliminate a country’s power system, only a 

portion of the military would be disrupted. Because most ground tactical 

units rely on their own organic sources of power the areas of the military 

most affected would be fixed installations, such as air bases, naval ports, or 

theater headquarters.110 precisely because these sites are vulnerable to power 

interruptions, they will have emergency power equipment. In both the Korean 

and Vietnam wars, American forces relied almost entirely on generators because 

the host nation's electrical system could not supply the power necessary. The 

South Korean system was limited and the supply of power was undependable, so 

all air bases had emergency power systems, and one base generated all of its 

own electricity.111 In South Vietnam, U.S. forces found two problems with the 

national system. The first was that the South's commercial power used 50 
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cycles, whereas most American equipment was designed to use power at 60 hertz. 

Second, when American forces started arriving in large numbers in late 1965 

and early 1966, the demand for power quickly outstripped the supply and most 

American fixed facilities used their own generating facilities for power 

production.112 Even during Desert Storm, staged mostly from a country with a 

sophisticated national power system, there was, nevertheless, a need to supply 

auxiliary power for U.S. forces.113 

The combination of the small consumption of the national production of 

electricity by the military, the high priority for any power that is 

available, and the extensive use of auxiliary power systems, means that there 

is little overall effect on military operations due to the loss of the 

national power grid. If a nation chooses to rely on a national power system 

for daily military operations, there may be some initial confusion as the 

change to emergency power is made, but the long term effects are more likely 

to be the result of a loss of war production, rather than a direct impact on 

operations. No doubt the attacks against the Iraqi power system did cause 

some tactical confusion in the Iraqi military, but exactly how well that 

advanced the goal of strategic paralysis on the Iraqi leadership is still not 

clearly known.114 

Attacks to slow production 

The strongest argunent for attacking electrical power is to stop or slow 

war production. The industries that make war goods are usually very dependent 

on electrical power, and many processes are simply not possible without this 

resource. Furthemvore, in most countries the majority of the electricity 

generated is used in the manufacturing process. 
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The Strategic Bombing Survey analysis after World War II r'2canmrended 

attacks on electrical power, but only in the context of affecting war 

production, especially over the long term against a country that cannot 

import.115 Hence, bombing electrical power to affect war production would be 

most effective in a total war of attrition against a major power. In a war of 

short duration, where the enemy has stockpiled war material, stopping war 

production will have minimal impact on winning the war. Similarly, against a 

small nation with outside support attacking electrical power to halt war 

production will not have much impact because of the ability of the nation to 

substitute for the loss of power by increasing imports and dispersing 

manufacturing, as demonstrated by North Korea and North Vietnam . 

CONCLUSIONS 

Strategic attacks on national electric power systems can be useful in 

fulfilling national security aims, but only under specific conditions. First, 

the target country's power system should be vulnerable to destruction by being 

highly concentrated with few interconnections. Second, and most importantly, 

the strategy behind the attacks should be focused on stopping war production 

over the long term. To strike electrical power to affect civilian morale, 

increase costs to the leadership, or directly affect the military wastes 

missions that could be used to greater effect elsewhere. In addition, these 

attacks could prove counterproductive to the political aims of the war. 

The problem with attacks on electrical power is the negative political 

impact caused by the effects of such attacks on the civilian population. 

There are some actions in attacking electrical power, such as breaching a 

hydroelectric dam or bombing a nuclear generator, that would be successful at 

interrupting power, yet are inconceivable because of the extent of civilian 
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casualties that would occur. Although dams have been attacked in the past, in 

the current political climate and considering the limited nature of modem 

warfare, it seems unlikely that these attacks would be considered as a means 

of eliminating electrical power.116 In a similar way, the effects on Iraqi 

civilians as a result of the bombing of electric power, such as the damage to 

sewage and water purification systems, has raised questions at heme and 

abroad. The official response is that although the attacks were more thorough 

than planned, they were nonetheless necessary and the post-war suffering of 

the Iraqi people is the fault of Saddam Hussein.117 Certainly this is true 

from the legal aspect, for under international law both the defender and the 

attacker bear equal responsibility for the protection of civilians, but in 

practical terms the negative impact of these attacks on world opinion far 

outweighed the military benefits accrued by bombing electrical power in 

Iraq.118 As Lawrence Freedman and Efraim Karsh have noted, "the aspects of 

its [USAF] campaign most directed against Iraq's economic and political 

structure [i.e. electrical power] seems to have been the least relevant to the 

ultimate victory."119 

The implication is clear—national electrical systems are not a viable 

target. If the wars of the near future will be limited wars and not total 

wars of attrition, then attacks on electrical power should not be considered. 

Although national power systems are vulnerable to air attack, the military is 

largely insulated from a loss of power, and civilian discomfort in wartime has 

not been shown to influence government policy. Political leaders are able to 

mitigate the loss of electrical power by dispersing manufacturing and 

restricting access to power. Further, their resolve in a conflict is usually 

greater than the costs inflicted by the loss of electrical power. 
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If the true aim of eliminating electricity is to effect other systems, 

such as comnunications or computers, then the time and effort would be better 

spent concentrating on the intelligence and methods for attacking these 

systems directly. In future strategic air operations, the targeting of 

national power systems has little utility. 
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