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7 Abstract: This paper builds upon a theory of emerging-state actors using ISIS as a case study. This

8 paper seeks to apply the theory in analyzing intervention & containment policies to use against

9 emerging-state actors, using ISIS as the case study. Two baseline scenarios are used for evaluation
10 — one replicating the historical foreign intervention against ISIS and a counter-factual where no
11 foreign intervention occurred. Eleven contemporary military policies were tested against these
12 baseline in isolation, combination, at different timing windows and under hypothetical “best case”
13 conditions as well as operationally constrained. Insights of these tests include the influence of
14 ethnographic envelopes, timing windows. Finally, a policy based on emerging-state actor theory is
15 tested performing substantially better across primary measures than other policies or the historical
16 baseline. This is compared against a falsified-policy designed to disprove that emerging-state actor
17 theory contributed to the benefits. This paper’s contributions are a practical application of system
18 dynamics simulations and systems-thinking to current problems, generate insights into the
19 dynamics of emerging-state actors and intervention strategies, and demonstrate utility for future
20 application of the underlying simulation in other scenarios involving non-state actor irregular
21 conflict including terrorism, insurgents, or emerging-state actors.

22 Keywords: ISIS, ISIL, DAESH, insurgency, conflict, security, non-state actor, emerging-state actor,
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24 This paper was previously published as a conference paper. The simulation model and findings
25  have been substantially revised with since then.[1]

26 1. Introduction

27  The rapid rise of ISIS and its staying power created great uncertainty in terms of regional stability.
28  Although its predecessor Al-Queda in Iraq presented a strong threat via a traditional insurgency,
29  ISIS appeared to operate in an entirely different manner. In a very short period it managed to

30  capture two-thirds of Iraq and a third of Syria. Even when confronted with a multi-party

31  intervention by regional and global powers such as Iran, Russia and the United States; ISIS showed
32 remarkable staying power. Previous research on the theory of emerging-state actors has proposed
33 thatISISis one such case of these actors.[1] And that an emerging-state actor functions differently
34 than a classical insurgency and may be resilient to counter-insurgency strategies. The question

35  policymakers must answer is how to confront, contain and or mitigate the growth and risk of

36  emerging-state actors such as ISIS.

37  This paper leverages a robust simulation called the Emerging-State Actor Model (E-SAM) to

38  examine ISIS as an emerging-state actor and uses that model to examine a portfolio of policy

39  options under realistic conditions.[1] First a review of the performance of ISIS is provided,

40  followed by a literature review of articles detailing system dynamic simulation models for

4]  evaluating insurgencies. Next an overview of emerging-state actor theory is provided leveraging a
42 causal loop diagram. Third, an overview of the E-SAM model structure is provided (full details

43 may be found in Appendices A-D). Two baseline scenarios are constructed using E-SAM. The first
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44 replicates the baseline historical case where ISIS was confronted by multiple local and foreign

45  interventions, eventually losing most if not all their territory and fighters. The second baseline is a
46  counter-factual that assumes no such foreign intervention occurred. These allow a policy space for
47  evaluation of intervention options. An intervention option that performs better than the baseline
48  historical may have promise while one that performs worse than the counter-factual is clearly

49  ineffective. Next, contemporary solutions proposed at the time of ISIS’s rise are tested in a

50  hypothetical ‘best-case’ (absent operational constraints) are against the baseline scenarios

51  performance followed by a discussion of insights generated from these tests. Then, the policies are
52 tested in a combined portfolio, and at different timing intervals. Finally, an intervention policy

53 designed leveraging emerging-state actor theory and systems thinking is created, and tested against
54 previous policies, the baseline scenarios, and a falsified version of itself to ensure that any benefits
55  are the result of emerging-state actor theory and not some other dynamic. The paper finishes with a
56  conclusion that summarizes the insights, discusses weaknesses and identifies future opportunities.

57  2.Detailed Problem Description

58  About a year after the US invasion of Iraq in 2003 AQI emerged as a potent threat to stability

59  operations. AQI never governed openly in the territory it influenced, instead conducting a classic
60  guerilla insurgency. The strength of AQI peaked in 2006 before declining as the result of three

61  circumstances: a troop surge of US Forces, a Sunni-Shia civil war that AQI helped spark and the
62  indigenous resistance to AQI growing out of the Anbar Awakening. From 2008-2012 the

63  organization almost declined to the point of non-existence.

64  However, in 2013, the Islamic State of Iraq and Syria (ISIS) took control of Ar-Raqqah, a medium

65  sized city in eastern Syria with an estimated 13,200 combatants. (See Appendix A for details on all
66 scenario data.) By late 2014 ISIS had grown to between 50,000-80,000 combatants, taken control of
67  nearly 30% of the territory in Syria and Iraq and threatened regional stability. It took three years of
68  conflict including with local State Actors (Iraq & Syria), indigenous opposition groups and a multi-
69 lateral, albeit uncoordinated, international intervention to defeat ISIS territory. Even after its losses
70  inIraq and Syria ISIS remains a global-insurgency capable of engaging in terrorist acts and

71  threatening stability through its affiliates in over a dozen countries. What policies would’ve limited,
72 or stopped altogether, ISIS’s growth? Once it was established what policies would remain

73 effective for containing it?

74 3. Literature Review

75 Although the literature on insurgencies is extensive, in 2009 Kilcullen argued that Cartesian or

76  reductionist quantitative analysis to model insurgencies may not be the best approach and that

77  instead complexity theory and systems theory approaches may be more practical. ~ There are only
78  ahandful of quantitative system dynamic efforts dealing with insurgencies or irregular warfare in
79 the manner described by Kilcullen in terms of policy analysis. Most efforts are generic in nature
80  rather than applied to a specific problem case. An early examination of the conditions which give a
81  rise to internal violence in developing economies was conducted by Khalid Saeed in 1983. The

82  paper analyzed how social and political factors determined long term growth. Instability in the

83  form of dissidence and subversive activities were modeled, but not explicitly as a violent

84  insurgency or in a specific geography with parameters initialized to represent an actual conflict.[4]
85  Later work by Saeed specifically focused on how insurgencies can arise when the state responds to
86  political dissidence by allocating more resources to control than economic growth.[5, p. 790]

87  Although his focus was on economic conditions which can create this behavior, the feedback loop
88  of state-actor response to grievances can subsume many types of grievances. However, Saeed’s
89  social groupings were highly aggregated. Lt. Col. Renzi in 2006 emphasized the need to provide
90  local texture to these groups, advocating ethnographic intelligence a human terrain which shares
91 “indigenous forms of association, local means of organization, and traditional methods of
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92  mobilization... or latent forms of social organization” to hostile organizations.[6] In 2010 Turnley et.

93  al. specifically modeled an irregular warfare environment to provide a computational

94 representation of the interdependence between kinetic and non-kinetic aspects of battlefield. This

95  approach focused not on individual actors but on groups representing different sets of socially

96  constructed norms. Turnley’s model aggregates three groups: Foreign Fighters, Coalition (which

97  may represent both foreign and domestic government forces) and Local Population and models the

98  dynamics between them. This focus highlights the interaction of latent structure as it is affected by

99  kinetic activity but does not model a specific organization of an insurgency in the context of a set of
100 local conditions.[7]

101

102 In 2011 Anderson used actual data from the Anglo-Irish War of 1919-1921 to model insurgency and
103 counterinsurgency theories indicating potential gaps in the theory when compared to simulation
104 results. This represents an applied application of quantitative modeling to a specific conflict.

105  However, the insurgency of the Anglo-Irish War represents a “classical’ insurgency that differs

106  significantly from ISIS’s behavior as an emerging-state actor.[8] As well Anderson specifically did
107 not model financial funding, a key element in explaining ISIS’s growth and vector in limiting it.
108  Finally, Anderson’s model is largely built on the theories and perspectives of Counterinsurgency
109  (U.S. Army Field Manual 3-24 also referred to as FM 3-24) which precedes the rise of ISIS as a force
110 that can operates both openly and clandestinely. The focus on intelligence gathering implicitly

111 indicates an insurgency operating in a guerilla or unconventional manner, as the IRA did.

112 However, the Anglo-Irish and the IRA was never able to seize and hold territory this approach may
113 not best represent the dynamics of a true emerging-state actor.[8]

114 In 2013 Saeed et. al. developed a generic structure to model political conflict which could include
115  insurgencies.[9] Aimed at understanding a question of political-economy and decision making of
116  what drove Farmers to become Bandits or Soldiers, the model like Turnley focuses on decision
117  making and choices of the population, rather than the explicit structure of how an insurgency like
118  ISIS might operate.

119  In2014 Aamir presented a paper on modeling terrorist organizations using existing system

120 dynamic models of business entities. This approach was built off a basis of literature that

121 indicated parallels between the managerial challenges of the firm as being like those of terrorist
122 organizations. This approach divided into sectors the “functions” of a terrorist or insurgent activity
123 including Territory/Capital Management, Financial Resources, Population Support, Supply

124 Management, Human Resources, and Attacks and Agency. However, the models Aamir used
125  were from existing system dynamics literature on business models, built generically, rather than
126  aiming to model the performance of any one insurgent group.[10]

127  Research by this author beginning in 2014 proposed a new theory of irregular conflict, termed

128  “emerging-state actor” using the case of ISIS. It stated that emerging-state actors “uses methods of
129  irregular warfare to capture territory to influence populations (“coercive power”), which it then
130 attempts to govern in furtherance of its objective to become a functioning state (“legitimate

131 power”).”[1] This research included a robust simulation model named E-SAM that allows testing of
132 theoretical propositions in a synthetic environment as well as interventions in an irregular conflict
133 environment between state and non-state actor. This paper will contribute an application of that
134 theory in the case of ISIS. Finally, this paper contributes synthetic tests of a variety of interventions
135 to demonstrate how intervention strategies designed with emerging-state actor theory in mind may
136 have higher utility in certain circumstances than traditional interventions.

137
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138 4. The Emerging-State Actor Theory

139 This paper adopts the dynamic hypothesis that ISIS is an emerging-state actor which differs
140  significantly from a classical insurgency. A causal loop diagram of the theory is provided in Figure

141 1.[1]
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143 Figure 1. Emerging-State Actor Theory Causal Loop Diagram

144  Emerging-state actor theory as expressed in this diagram can be summarized as an emerging-state
145 actor uses methods of irregular warfare to capture territory to influence populations (“coercive
146  power”), which it then attempts to govern in furtherance of its objective to become a functioning
147  state (“legitimate power”). Several propositions arise from this theory.[1]

148 1. A failure of governance by the state-actor and inability to tolerate civil reforms decreases
149  legitimacy, increases grievance and leads to general uprising and resistance.

150 2. This resistance manifests first in the form of clandestine terrorism which increases the

151  perception of instability, further decreasing the legitimacy of the state. Likewise, violent acts reduce
152 incentives of the State Actor to credibly govern the ethnographic group from within which these
153 actions emerge.

154 3. Local grievances bring combatants and a non-state actor either emerges or is drawn into
155  conflict.

156 4. The non-state actor uses combatants and finances to conduct military actions.

157 5. As the non-state actor gains controlled population begins extracting coercive revenues through
158  criminal activities and recruiting locally from within the controlled population.

159 6. Within its territory, the non-state actor attempts to monopolize the use of force, taxation,
160  control of movement, and regulation of the economy. By operating in a sovereign manner, the non-
161  state actor shifts to an emerging state actor.
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162 7. Coercive revenues & territorial revenues are used to finance governing mechanisms which can
163 begin building legitimacy to shift the controlled population into a governed population.

164 8. As the emerging-state actor gains a governed population, it also gains taxation revenue and
165  increases its draw of non-local foreign recruits by propagandizing its non-local grievances, which
166  may or may not align to local grievances.

167 9. Theloops complete into a positive feedback loop of exponential growth. More combatants
168  mean more military actions, which means more territory and access to controlled populations,
169  which can begin to be governed, fueling finances, which fund more combatants and military
170  actions.

171  Negative loops limit the growth, the most immediate and pressing is the “Resistance & Uprising”
172 loop. As]ISIS controls more population, it requires more forces to garrison that population and
173 prevent uprisings against their rule, this reduces the number of Combatants available to gain more
174 territory. Another negative feedback loop, “Descent into Factions” has its precedence in ISIS’s
175  own emergence within the Al-Queda global franchisee network splitting in 2013. Growth and size
176  of any entity may lead to disagreements over both policy and personality, and if those factions are
177  significant enough it may break the emerging state actor apart. The Dynastic Cycle begins with the
178  corruption and abuse of arbitrary power available to a state, like that described by Katouzian's
179  theory of arbitrary state and society.[11] The negative feedback loops of Descent into Factions and
180  the Dynastic Cycle have a significant delay function and therefore may develop well after

181  emerging-state actor has established itself. As modeled by Langarudi, the Katouzian dynastic cycle
182  can take decades to manifest.[11]

183 5. E-SAM and Baseline Scenarios in ISIS Case

184  The Emerging-State Actor Model (E-SAM) is a system dynamics simulation model created to

185  replicate conflict conditions for a variety of environments. The model is created in two sections: a
186  strategic architecture of both the state government named the “Green Actor” and ISIS, named the
187  “Red Actor.” The strategic architecture identifies the resources and capabilities that determine

188  performance at any point in time. The second section is a World Model within which these two

189  Actors compete against one another over control of a variety of ethnographic groups and with

190  varying degrees of foreign intervention. Sub-systems representing the constants, parameters,

191  information flow, and leadership decisions, behaviors and side-choosing of ethnographic groups, as
192 well as the influence of other resource levels, all combine to affect the rates of change. Reinforcing
193 and balancing feedback interactions between these resources can be used to explain the dynamics of
194 strategic performance. This aggregate strategic architecture is depicted in Figure 2. [1]
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196 Figure 2. E-SAM Strategic Architecture & World Model Sectors
197 Two baseline scenarios were created. Both seek to replicate the conditions in Syria and Iraq

198  beginning in 2010, the grievances of the Arab Sunni’s that led to the rise and expansion of ISIS. The
199  Baseline Historical scenario then includes the significant foreign interventions that occurred

200  beginning in 2014. The Baseline without Intervention takes a counter-factual that this intervention
201  never occurred and projects what might have occurred with ISIS absent foreign involvement.

202  Through behavior tests the Historical Baseline was found to suitable replicate ISIS’s behavior (see
203  Appendix C: Validation & Confidence Tests). Comparing it against the Baseline without

204  Intervention allows a reasonable comparison of what might have happened had foreign actors not
205  intervened in the conflict.
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Baseline Without Intervention

208  Weknow what happened in the historical case — under the weight of ever-increasing local and foreign

209  opposition ISIS’s territorial holdings collapsed leading to the sizeable reduction of its forces. In the
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210  counter-factual however ISIS, without foreign intervention, ISIS can continue gaining territory
211  against the combined governments of Iraq and Syria. However, as predicted by the emerging-state
212 actor theory above the growth in ISIS’s controlled population requires ever more garrisoning troops
213 and sparks more local opposition. This plus the movement of ISIS across the ethnographic envelope
214 from Sunni Arab areas into regions more populated by Shia Arabs and Sunni Kurds prevents ISIS
215  from gaining the same kind of local support. These tensions reach an equilibrium point in the model
216 around ~50% of all of Iraq & Syria (somewhere between Kobani and Aleppo in Syria and with most
217  of Anbar in Iraq). At this point there are nearly 3M underneath ISIS’s rule from a conflict that has
218 created nearly 500,000 casualties. ISIS has a force under-arms of nearly 100,000. Most worrisome, ISIS
219  continues generating free cash flow measured in the billions of dollars from oil-sales that, in the E-
220  SAM model, is sent abroad to fund overseas efforts to pursue a growth-strategy through acquisition
221  of a global network to both compete with Al-Queda and other state-actors world-wide.

222 This Baseline without Intervention will be the baseline environment used to test policies for
223 intervention and containment. The results can then be compared against the Historical Baseline to

224 seeif they perform better or worse than what we know from the historical record.

225
226 6. “Best Case’ Tests of Policies in Isolation

227  During the period of initial conflict with ISIS many policy ideas were floated for consideration on
228  how to contain or reverse ISIS’s growth. The policy of doing nothing and hoping ISIS would

229  collapse on its own is subsumed within the Baseline without Intervention. Seven remaining policies
230  are listed below. Politically unviable policies are excluded- so a full-scale ground invasion by US
231  forces for example is not included.

232 1. Use airpower to attack ISIS’s oil production (BPD) to decrease revenue to ISIS Finances.

233 2. Convince allies not to pay ransom for ISIS hostages to decrease revenue to ISIS Finances.

234 3. Embed military advisers and personnel to improve the fighting quality of forces opposing ISIS.
235 4. Return military advisers to Iraq to train and oversee counter-terrorism operations against ISIS.
236 5. Work to reduce the effectiveness of foreign recruiting for ISIS.

237 6. Supply forces opposing ISIS with advanced military equipment to improve their capabilities.
238 7. Leverage close air support missions to aid opposing forces engaged in combat with ISIS.

239

240  These policies are first evaluated in a “hypothetical best case” scenario. These policies are tested
241  without realistic operational constraints and begin at the earliest plausible intervention time given
242 ISIS’s history. Normal deployment times for Blue Personnel deploying to a country are six months,
243 for these tests that will be reduced to one month. Also, no Blue Personnel will be involved in the
244 logistics, administration & headquarters components (T3R) of a deployment. Meaning that 100% of
245  foreign troops are allocated to the policy recommended. Although this may be applicable in some
246  cases of Special Forces operating out of local bases with a light logistical footprint, it is highly

247  unrealistic for a major deployment of forces. Finally, these tests begin in 2103, when ISIS split from
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Al-Queda’s branch in Syria and capture of Ar-Raqqah. Currently, they were just one of dozens if

not hundreds of rebel groups within the Syrian Civil War and not noteworthy other than their
legacy reaching back to AQI and recent tensions with Al-Queda.

All of these are unrealistic assumptions for real-world constraints but are useful to determine if
these polices could ever be successful. The “best case” results can then be compared against both
the Baseline without Intervention and Historical Baseline results to examine efficacy. If even a “best

case’ scenario does not perform better than the baseline, it is unlikely to do so when realistic
operational constraints and an implementation time table is placed upon it. The hypothetical tests
involve arbitrarily setting parameters in the model to the values indicated in Table 1.

Table 1. Hypothetical Best-Case Policy Tests Summary

Proposition Tested

Policy 1. Use airpower to attack
ISIS’s oil production (BPD) to

decrease revenue to ISIS Finances.

Policy 2. Convince allies not to pay
ransom for ISIS hostages to decrease
revenue to ISIS Finances.

Policy 3. Embed military trainers to
improve the fighting quality of
forces opposing ISIS in combat-
roles.

3a=10,000

3b =25,000

3¢ =50,000

Policy 4. Return military advisers to
Iraq to train and oversee counter-
terrorism operations against ISIS in

non-combat roles.

4a=5,000
4b = 10,000
4c=15,000

Hypothetical Best Case

At 2013 sever link to oil
production from

captured territory.

At 2010 sever link to
Ransom Revenue
creation.

Increase Green Force
Morale from .875 to

2.875 (1 = Normal)

Increase Green Force
Average Experience:
3a2.75 yrs

3b 3.5 yrs

3c 4.25 yrs

Subsystem & Formulation

Add to command script:
:Time=12
Territory  Conditions Resource

Unit[Red]=0

Price  per

Set variables as follow:

“Estimated Ransom per Period” to $0

Set variables:
Deployment Time[Green]=.33
Blue or Purple T3R Average=0

Add to command script:

:Time=12.01

Blue or Purple Intervention Size[Green]=
10000(3a)

25000(3b)

50000(3c)

Blue or Purple OpOrder Embedded
Advisers[Green]=1

:Time=13.01

Combat

Blue or Purple Intervention Size[Green]=0
Set variables:

Deployment Time[Green]=.33

Blue or Purple T3R Average=0

Add to command script:

‘Time=12.01

Blue or Purple Intervention Size[Green]=
5000(4a)

10000(4b)

15000(4c)

d0i:10.20944/preprints201803.0074.v1
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Blue or Purple OpOrder Training Local Actor
Security Forces [Green]=1

:Time=13.01

Blue or Purple Intervention Size[Green]=0

Policy 5. Reduce the effectiveness of | SA: Foreign Recruiting | Set Variable to:

foreign recruiting for ISIS. reduced by 50% NORMAL FOREIGN RECRUITS INSPIRED PER
5B: Foreign Recruiting | TERRORIST ATTACK[Green] =26 (Normal)
Reduced by 100% 5A=13
5B=0

Policy 6. Leverage close air support | Target Effect of Ground | Set variables:

missions to aid opposing forces | Support Deployment Time[Green]=.33
engaged in combat with ISIS. Campaign[Green] Blue or Purple T3R Average=0
7a=10%
7b =50% Add to command script:
:Time=12.01

Blue or Purple Intervention Size[Green]=

1080 (6a)

5670(6b)

Blue or Purple OpOrder Airpower[Green]=1

Blue or Purple Airpower Targeting
Combatants[Green]=1

:‘Time=13.01

Blue or Purple Intervention Size[Green]=0

258  Inthe above tests “non-combat roles” are deployments that by structure of the model will not result
259  in fatalities from conflict for Blue Personnel. “Combat roles” however are included in the combat
260  simulation and will suffer casualties proportionate to their relative proportion in the overall force,
261  and the allocation of that force by the Green Actor at a given time. The results of these tests are

262  summarized in Table 1 across nine factors. The maximum and ending values of three Primary

263 Measures of Effectiveness: Total Territory[Red], Total Combatants[Red], and Total Population[Red]
264 as well as Total Intervention Size, Blue Combatant Losses, and Total Conflict Deaths are compared
265  inTable 2.

266
267 Table 2: Hypothetical Best Case Results
Experi % Total Total % Total Total Total Blue Total
ment Territor Pop Comb. Territor Pop. by Comb. Interven Comb. Conflict
y MAX [Red] [Red] y Actor at at End tion Size Losses Deaths
MAX MAX Controll End [Red] [Green]
ed at [Red]
End
[Red]
Baseline  42% 1.2M 94k 0% 53k 440k

Historica 1,880 108,100 5,751
1
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Baseline  52% 3.4M
without

Intervent

ion

BCP1 40% 1.3M
BCP2 51% 3.3M
BCP3A 42% 1.1IM
BCP3B 12% M
BCP3C 10% 900k
BCP4A 52% 3.4M
BCP4B 52% 3.6M
BCP4C 51% 3.3M
BCP5A 48% 2.1M
BCP5B 2% 101K
BCP6A 50% 105k
BCP6B 50% 108k

107k

80k
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The outcome of the best-case policies range widely but can be classified into three broad

categories of behavior patterns. These behavior pattern clusters are illustrated in Figure 6
which charts the Territory Controlled by Actor.

Territory Controlled by Actor[Red]
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Figure 4. Pct of Territory Controlled in Select Policy Scenarios

Group (a) policies are those that significantly contain ISIS from “breaking out” after implementation,

either eliminating ISIS or containing it at a much smaller level. Group (b) policies create initial barriers

to ISIS that are eventually overcome allowing ISIS to break-out much later in the scenario. Group
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277  (c) policies show little substantive improvement just slightly shifting the time it takes ISIS to break
278  out and being unable to reverse the breakout when it occurs. The policies are listed by the group
279  they belong too in Table 3 below.
280 Table 3: Best Case Policies by Outcome
Best Case Policies that Contain Best Case Policies that Delay the Best Case Policies with Minimal
ISIS Breakout Effect
BCP3B: Deploy 25,000 Combat | BCP1:  Eliminate ISIS's oil BCP2: Eliminate 100% of Ransom
Adpvisors. production 100%. Payments.
BCP3C Deploy 50,000 Combat | BCP3A: Deploy 10,000 Combat BCP4A-C: Deploy military
Advisors. Adpvisors. advisers for counter-terrorism
training.
BCP5B: Eliminate ISIS foreign BCP5A: Eliminate ISIS foreign
recruiting by 100%. recruiting by 50%.
BCP6A&B: Combat airpower in
support of local ground forces.
281
282 A greater discussion is merited on the seemingly “successful” policies. Firstly, even though
283 eliminating Foreign Recruiting at 100% completely contained ISIS, this is a hypothetical best case.
284  That even a 50% reduction in foreign recruits had almost no appreciable effect calls into question
285  how a realistic policy would fare.
286  Deploying combat advisers to fight side-by-side with local troops showed success in containing ISIS
287  territorially if there were enough advisers and losses could be sustained. Deploying 25,000-50,000
288  troops (BCP3B & 3C) successfully contained ISIS — but at the high cost of 15,000-30,000 foreign
289  becoming casualties. Though modeling domestic reactions to such a loss of US servicemembers is
290  beyond the boundaries of the E-SAM, it calls into question whether such a policy would be
291  supported in the long run. A smaller contingent of only 10,000 deployed advisers (BCP3A) didn’t
292 have sufficient manpower to sustain containment of ISIS. As their casualties mounted to nearly 66%
293 of the deployed force — ISIS “broke out” in the simulation and was able to rapidly gain territory.
294  Additionally - even though ISIS was contained territorially, it still managed to amass over 75,000
295  Combatants under arms in both the interventions where their territory was contained. The reason
296  why this occurred is that even though ISIS was contained, they were contained within their inner
297  ethnographic envelope; a human terrain favorable to its success and growth.
298  Importance of Ethnographic Envelopes
299  This exercise serves to illustrate the general challenges facing policy planners in containing a threat
300 by ISIS. Many of the polices fail simply because, even by 2013, ISIS was well established in terms of
301  revenue streams and interior resources feeding its strategic architecture. Policies that attempt to
302  change this from afar fail to account that by the time ISIS has become an emerging-state actor
303 seizing territory — most of what it needs is found within that territory itself. Which means that to
304  contain or reverse this expansion requires going into that territory itself. And even if ISIS is
305  contained, if where they are contained represents a favorable human terrain, they can still gain
306  combatants, funds and grow in strength.
307  This dynamic of “ethnographic envelopes” is key to many policy tests and illustrates the
308  importance of the underlying ethnographic human terrain as envisioned by Renzi. E-SAM
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309  simulates as many ethnographic groups as desired, and in both the baseline scenarios there are
310  three groups represented: Arab Sunni, Arab Shia and Kurdish Sunni. The ethnographic envelop
311  can be notionally thought of as the composition of the population between these three

312 ethnographies. This is represented notionally in Figure 5 which is a chart of the population size by
313 ethnography based on the % of Territory ISIS conquers as it follows its Theatre Strategy (see

314  Appendix B for discussion on Theatre Strategies.)

Illustrative Ethnographic Envelopes
7,000,000
ISIS's 1SIS's The Great ISIS's
Inner Envelope Outer Envelope "Shia" Wall Far Envelope
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000
0
3 16 Suuni Arab Shia Arab Suuni Kurd
317 Figure 5.Ethnographic Envelopes in Syria & Iraq

318  The graph charts population on the Y-Axis and the percentage of overall territory ISIS has conquered
319  along the X-Axis. In a stacked-area are the three ethnographic groups by their representative
320  population in that area. Note the populations are not cumulative. The chart is divided notionally into
321  four regions, or “ethnographic envelopes.” These are labeled as the inner envelope, the outer
322 envelope, the “Great Shia Wall” and the far envelope.

323 By the premise of the design of E-SAM the Arab Sunni will generally be more favorably disposed to
324 ISIS than the Iraq or Syrian government. The Actual Desire to Credibly Govern for Sunni Arabs is
325 set to only .75 for the Green Actor, while it is set to 1 for the Red Actor. Likewise, it is the Green
326  actor’s suppression of the Sunni Arab which creates the conditions of grievance within which ISIS
327  will thrive. Conversely, Shia Arab are more generally disposed to favor Green than they are Red. The
328 Kurdish Sunni are somewhere in the middle, not disposed to either Green or Red. Although this is
329  not universally true of every individual of these ethnographic groups it’s a plausible aggregation of
330  the underlying realities leading into the conflict with ISIS.

331  As depicted in Figure 5, the inner envelope for ISIS is that terrain which consists almost entirely of
332 their most favorable ethnographic group, the Sunni Arab including the large population center of
333 Mosul at 9.2%. The outer envelope is an increasingly mixed region Kurdish Sunni, Shia Arab and
334  Sunni Arab populations with large expanses of uninhabited deserts. ISIS can (and does) quickly
335  expand over these areas gaining territory, but not much in terms of population. But like a wave losing
336  strength as it rolls up the beach, the mixed ethnographic nature means ISIS is less able to recruit, tax
337  and must spend more combatants to garrison these areas. The “Great Shia Wall” acts like a sea-wall

338  on the beach representing an enormous impediment to ISIS expansion. Containing the large
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339 metropolitan areas of Damascus and Baghdad, these are densely populated urban centers consisting
340  mainly of Shia Arab unfavorable to ISIS. Beyond the “wall” is a far envelope which generally consists
341  of Shia Arab populations unfavorable to ISIS.

342 At this point it's important to note that these “envelopes” are not programmed into the simulation
343 explicitly. The ethnographic distribution, terrain type and other factors of space are built into the
344  scenario — but ISIS does not suffer any other penalty in those areas other than that represented by
345 these factors. But these factors, when combined depending on the circumstances of ISIS, can create
346  endogenous effects as have already been seen in the policy testing of a hypothetical best-case scenario
347  and important to understand before analyzing operational scenarios. The policy of embedding
348  combat advisers for example (BCP3A-3C) differ substantially in the territorial reach of ISIS. Policies
349  BCP3B/C halt ISIS at ~12% and 10% respectively. While Policy BCP3A fails to prevent a breakout and
350 ISIS advances to take 42% of the overall territory. This isn’t as much of a difference as it seems, as

351  depicted in Figure 6 below which is an enlarged version of the chart in Figure 5.

Illustrative Ethnographic Er
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353 Figure 6. Focus on Inner Ethnographic Envelope with ISIS Expansion Overlain

354  The largest expansion is the Baseline without Intervention, which reaches and holds in the outer
355  envelope ataround ~52% of the territory. This is where the population has already begun significantly
356  shifting to Kurdish Sunni and Arab Shia. The Baseline Historical had a maximum reach equal to
357  Policy BCP3A, or ~42%. But in the historical baseline simulation that expansion is turned back by a
358  large foreign intervention whereas the much smaller intervention of BCP3A simply holds it to that
359  extent. Policies BCP3B and C hold ISIS’s growth to within the inner envelope. ISIS has conquered
360  Mosul - but not gained much further. But even as ISIS’s territorial growth is slowed their combatants
361  and strength continue to rise. ISIS performs better over time if it is “contained” to areas within its

362  inner ethnographic envelope.
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363 This slowing effect of crossing from the inner to the outer ethnographic envelope can be most

364  clearly seen in the Actual Garrison of ISIS across four scenarios as shown in Figure 7.

365
Total Garrison Needed[Red]
40K
30K a
2 ' N
e ) ]
10K /«
0
2010-Tan 2012-Tul 2015-Tan 2017-Tul 2020-Tar
Time (Period)
—— BCP3A —— BCP3C
—— BCP3B ——  Baseline Without Intervention
366
367 Figure 7. Total Garrison Needed in Relation to Ethnographic Envelopes

368  The BCP3A-C scenarios, all which limit ISIS to within its inner ethnographic envelope have
369  significantly less Total Garrison Required commitments than the Baseline without
370  Intervention scenario.

371

372 8. Course of Action Analysis under Operational Constraints

373  The best case hypothetical scenarios are useful from the standpoint of distinguishing policies that
374  might not have utility even under best conditions versus those that have promise. With those

375  insights a more powerful form of analysis that can be done within E-SAM is on simulated courses
376  of action (COA). Each COA represents a portfolio of policy options, implemented at various timing
377  windows, and with operational constraints that are realistic. We know that Policy 2, attacking ISIS
378  oilinfrastructure limited ISIS’s growth in a hypothetical best-case scenario, but this policy assumed
379 a 100% successful destruction of ISIS’s nascent oil infrastructure in 2013, well before ISIS was

380  considered a serious national security threat. However, at the point the US began its air campaign
381  against ISIS during the Anbar offensive of 2014, would combining additional policies with targeting
382  oil production via an air campaign have resulted in reversing or containing ISIS’s growth? Or will
383 it resultin the dynamic of keeping ISIS within its inner ethnographic envelope, but not destroyed,
384  and thus ultimately performing better?

385 Table 4: Overview of Courses of Action

COA Element Operational Case Subsystem & Formulation

Deploy airpower to destroy ISIS’s | In June 2014 begin Add to command script:
oil production then switch to ‘Time=12
support ground combat. Territory Conditions Price per Resource

Unit[Red]=0

Deploy 10,000 embedded combat | Increase Green Force | Set variables:
advisers to improve the fighting | Morale from .875 to | Deployment Time[Green]=.33

quality of forces opposing ISIS in | 2.875 (1 = Normal) Blue or Purple T3R Average=0

combat-roles.



http://dx.doi.org/10.20944/preprints201803.0074.v1
http://dx.doi.org/10.3390/systems6020017

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 March 2018 d0i:10.20944/preprints201803.0074.v1

15 of 29

Increase Green Force | Add to command script:

Average Experience: | :Time=12.01
3a2.75 yrs Blue or Purple Intervention Size[Green]=
3b 3.5 yrs 10000(3a)
3c4.25yrs 25000(3b)
50000(3c)

Blue or Purple OpOrder Embedded Combat
Advisers[Green]=1
‘Time=13.01

Blue or Purple Intervention Size[Green]=0

Deploy 5,000 military advisers to Set variables:
Iraq to train and oversee counter- Deployment Time[Green]=.33
terrorism operations against ISIS Blue or Purple T3R Average=0

in non-combat roles.
Add to command script:

:Time=12.01

Blue or Purple Intervention Size[Green]=
5000(4a)

10000(4b)

15000(4c)

Blue or Purple OpOrder Training Local Actor
Security Forces [Green]=1

:Time=13.01

Blue or Purple Intervention Size[Green]=0

Reduce foreign recruiting by 25%.

386  This COA, unlike the best-case scenarios, is operationally constrained. It will take ~6months for US
387  forces to deploy and arrive to full strength in the theatre. Likewise, normal tooth-to-tail ratios for
388  logistics, administration and headquarters will be ‘taxed” upon the deployed force. This means that
389  to achieve 15,000 troops able to perform missions, 45,000 overall troops are deployed. Many of this
390  total force will be in support roles related to the deployment itself, and not directly advancing the
391  mission of embedding combat advisors, training host nation security capability or supporting the air
392  campaign. Furthermore, troops will be replaced if they become casualties.

393  Theintervention date is set at June of 2014 — the actual point in which US military intervention began
394 with an air campaign against ISIS. This COA is further constrained by how much US airpower can
395  be projected in a sustained fashion into the theatre. An air campaign can range in its intensity. The
396  historic actual rate for the campaign against ISIS was originally 10 sorties/day with occasional ten-
397  fold increases up to nearly 100 sorties/day at time. The height of US airpower operational tempo in
398  recent history is 500 sorties/day which will be used a theoretical maximum sustained operational
399  tempo for extended operations.  In this COA airstrikes will focus 100% on destroying ISIS’s oil,
400  and only then switch to ground support missions. An air strike targeting a modular oil refinery
401  removes only 300-500 BPD of production. How many air strikes are needed to significantly impact

402  ISIS’s oil production? And would that level of airpower detract from the ability to provide close
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403  ground support? Table 5 lists the airpower options for COA1 now established and the personnel

404  required will be added to each scenario.

405 Table 5: Portfolio Policy Analysis Air Campaign Parameters
Scenario Squadrons & Blue | Strikes vs.  Oil | Combat
Personnel Production  until | Effectiveness
Required Destroyed increase from

Ground  Support
Airpower after Oil

Destroyed
COAl-A 41 Squadrons or | 10sorties/day 1%
~330 additional
personnel
including T3R
COA1-B 4 Squadrons or | 100sorties/day 10%
~3500  additional
personnel
including T3R
COA1-C 21 Squadrons or | 500sorties/day 50%
17,000 additional
personnel
including T3R

406

407 Air strikes will target ISIS oil production 100% until it is destroyed, and then shift into a Ground
408  Support role. This is based off the knowledge that eliminating ISIS’s oil revenue was a key factor in
409  reducing its growth under the hypothetical best-case scenario. We can now compare COA1-A, B &
410  C against both the Historical Baseline intervention and the counterfactual Baseline without

411  Intervention across a dashboard of primary measures of effectiveness. First, the three COA’s will be
412  compared against the same factors as in Table 2 in Table 6.

413 Table 6: Comparison of COA’s vs. Baseline Scenarios
Experime % Tota Total % Total Total Total Blue Total
nt Territor 1 Comb Territory Popul Combat Intervent Combata Confli
y MAX Pop[ atants Controlle ation ants at ionSize nt ct
Red] [Red] d at End by End Losses[G  Death
MA  MAX [Red] Actor  [Red] reen] s
X at End
[Red]
Baseline  42% 12M 94k 0% 53k 1,880 108,100 5,751 440k

Historical
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Baseline 52% 3415 107k  52% 2.9M 107k - - 692k
without M
Interventi
on
COAl1A 34% 98k 31% 1.1M 32k 43,170 29,580 403k
1.1M
COA1B 33% 97k 30% 1.1M 27k 46,410 30,460 406k
1.1M
COA1C 28% 1M 93k 24% 991k 9k 68,850 25,660 438k

414 The COA’s demonstrate the capability to significantly reduce the territorial size and strength of ISIS over time.
415 Unlike the operational best cases the Total Combatants of ISIS are all significantly reduced by the end of the
416 scenario runs. But this reduction comes at a very high cost with large intervention sizes and correspondingly
417 high casualties. Furthermore, even under the best COA nearly a third of Syria & Iraq remains under ISIS control
418 six years after the intervention. ISIS is not by any stretch defeated to the same extent as was observed in the

419 Historical Baseline. Admittedly that intervention consisted of far more combatants joining from the various

420 countries. Reviewing a performance dashboard in Figure 8 view shows the behaviors over time of interest that
421 reflect this challenge.
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424 Figure 8. Portfolio Analysis with Operational Constraints Implemented at 2014.5

425  Innarrative, the air campaign in COA1A and & B were insufficient to quickly destroy ISIS’s oil
426  production. They take between 1.5-2 years respectively to complete the task and shift to supporting
427  ground combat. Only COA1C, sustaining a 500 sortie/day tempo can both destroy the oil

428  production and then subsequently shift to support the ground war with air strikes quickly. ISIS’s
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429  ability to send money abroad is capped with the destruction of their oil capacity — but not before
430  sending billions abroad. The Blue ground forces providing embedded combat advisors and counter
431  terrorism training are having an impact — but their exposure to combat results in continual casualty
432 rates. In summary, the results are better, but not great than the hypothetical best cases. Besides

433 realistic operational constraints why do a combination of effective policies perform little better than
434 any one single policy? The reason is fourfold: keeping ISIS within its inner ethnographic envelope,
435  timing of the interventions, failing to improve the perceived legitimacy of the Green Actor, and the
436  diminishing returns of combat actions. As ethnographic envelopes have been discussed above focus
437  will turn now to the latter three: perceived legitimacy, timing, and diminishing returns of combat
438  actions.

439  Policy-Timing

440  First on timing. Most of the feedback loops activated early in the causal loop diagram depicted in
441  Figure 1 are positive in nature, creating a path-dependent system. Once ISIS goes down the path of
442  becoming an emerging-state actor it is increasingly difficult to break from this trajectory as time
443 moves on prior to the negative loops activating. Earlier interventions with an emerging-state actor
444 like ISIS have far greater effect than later interventions, even if the later interventions are

445  significantly larger. These intervention windows exist prior to the significant acquisition of territory
446  that grants ISIS access to exploitable resources and population to control and then seek to govern.
447  This prevents the reinforcing feedback loops from activating that are highlighted in Figure 1. To
448  illustrate the importance of timing the same portfolio of policies in COA1A, a very light air

449  campaign, is moved back to the start time of the “hypothetical best case” in the beginning of 2013.
450  This is relabeled COA1A-Early and compared against COA1C which represents an intensive air
451  campaign and nearly twice the number of soldiers deployed.
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453  Figure 9. Comparison of Significant Air Campaign at 2013 vs. Intensive Air Campaign at 2014.5

454  Note that the bottom charts in the dashboard have been altered to display more detailed
455  information. This shows how much smaller of an intervention COA1-A Early is compared to the
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456  Historical Baseline or COA1-C. Only ~40k deployed versus ~75k in COA1-C and ~108k in the

457  historical example. Also, the daily sorties supporting the ground campaign are less than 1/5th of the
458  more intensive. Yet reviewing the other charts shows COA1-A Early performs just as well, if not
459  better in some cases, then the much larger intervention option. The takeaway of this insight is not to
460  attack-early-and-often. It's not always clear of course when a local actor will end up becoming a
461  global threat. But it does show the power of earlier, targeted smaller interventions aimed to prevent
462  an actor from gaining a foothold. This is based on ensuring the positive feedback loops aren’t

463  activated to support ISIS’s growth. The earlier the intervention, the smaller ISIS’s oil production
464  footprint which means it can be destroyed more quickly. This simultaneously reduces the inflow of
465  cash for expansion while also allowing the intervention to switch to ground support earlier. The
466  earlier ground support prevents ISIS from gaining more territory. As ISIS cannot gain territory it
467  cannot gain more oil resources, populations to recruit from and thus new combatants or other

468  benefits. This is reflected in the sharply weaker performance of ISIS. Timing therefore is crucial
469  for policy consideration, and the earlier the better with an opponent who seeks to gain power

470  through territorial conquest as an emerging-state actor like ISIS would.

471  Diminishing Returns of Combat Actions

472 A second challenge to the set of policies is the nature of diminishing returns in combat. Two of the
473 three policies in COAL1 are aimed at improving combat effectiveness of Green against Red, either by
474  embedding combat advisers or providing close air support. However, a single ISIS combatant can
475  only be killed, captured or wounded once regardless of how many policies are improving combat
476  effectiveness. This presents the problem of diminishing returns when combining options which all
477  support a military solution, the more resources applied the less return for each marginal resource
478  gained. This is made doubly so by the logistical footprint of the Blue intervention forces that take
479  nearly seven logistics, administration & headquarters personnel (T3R) for every three combatants
480  engaging in military actions. Since it’s not possible to alter the diminishing returns impact, reducing
481  the T3R can lessen the steepness of decline.

482  Perceived Legitimacy of Green Actor

483  The third challenge illuminated by COA1 is that it only focuses on military solutions to the conflict,
484  ignoring that key ethnographic groups are unable to coalesce around the legitimacy of the Green
485  Actor. Experiments into the emerging-state actor theory demonstrated that when Red was

486  unwilling to credibly govern at least 50% of its controlled population, it suffered precipitous

487  declines in material support. Comparing the Red and Green Actor Legitimacy in Figure 10 below
488  demonstrates that the Red Actor exceeds this threshold before dropping back below, and the Green
489 Actor never fully recovers its own legitimacy. Because emerging-state actors attempt to govern
490  openly, where insurgencies do not, this contest of legitimacy as perceived by ethnographic actors is
491  crucial between the Green and Red actors. The two are compared in Figure 10.
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493 Figure 10. Comparison of Legitimacy between Green and Red Actor

494  Although designed for ISIS in Iraq & Syria another way to consider the outcome presented by
495  COA1A-C’s outcomes is to compare it to the Afghanistan war. In both scenarios a large US
496  intervention force varying between 45,000-75,000 soldiers (excluding surges) focused primarily on
497  building local military capability while trying to destroy the Taliban’s main source of funding. Opium
498  instead of oil. But progress on the military front was never matched by progress on credible
499  governance and legitimacy in the eyes of key tribal groups. When the US withdrew its combat forces
500  from Afghanistan in 2014, the Taliban was able to return to power building outward from its
501  undefeated core.

502

503 Incremental Knowledge Gain

504  To this point several insights have been identified from the limited exploration of an intervention
505  policy space. Because an emerging state actor relies on few exogenous factors for its success there are
506  only limited avenues to “harm” an actor like ISIS from outside the territory it operates in. The
507  ethnographic envelope or human terrain an emerging-state actor operates in is just as important to
508  understand as the physical terrain. If contained, yet on a favorable ethnographic envelope, ISIS can
509  maintain its position. There are diminishing returns of combat power and more important than the
510  number of troops might be when they are employed. Earlier interventions require less resources to
511  be successful than later interventions. Finally, while considering military options the perceived
512 legitimacy of both the Green and Red actor relative to one another is crucial. It is entirely possible to
513 militarily defeat an emerging-state actor but still end up with a failed state due to lack of strong
514  ethnographic support to the state actor.

515

516 9. Applying Emerging-State Actor Theory to Craft an Intervention

517  The incremental knowledge gained from experiments on momentum solutions can be enhanced
518  through systems thinking and leveraging the emerging-state actor theory expressed in feedback form
519  inFigure 1. Examining the causal-loop structure of an emerging-state actor offers some ideas of how
520  to craft an intervention that may have more success than already discussed. Originally proposed at a
521 conference presentation in Delft, Netherlands 2016 this second course-of-action (COA2) consisted of
522 two phases of intervention.[13] The overall deployment is limited to only 15,000 Blue personnel, to
523  avoid the diminishing returns effect illustrated above. Phase I also takes advantage of timing-

524 windows, deploying 5,000 troops in 2013. Although this is prior to ISIS’s global recognition as an
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525  emerging-state actor, they certainly were active in clandestine terrorist activities, as were many other
526  groups in the area. For this reason, the goal of this deployment is not military confrontation, but to
527  create legitimacy for the Green actor and undercut the grievances feedback loop that fuels the Red

528  actor as depicted in Figure 11 and indicated in Saeed’s work.[5, p. 790]

529
<Military - ;
Actions> "~ A <Clandestine
State Actor Desire  Terrorism>
to Credibly Govern
+ w +
F;Dre/to
Govern
Tolerance of Civil
- Reforms
+ +
Clandestine
Competing Terrorism <+~MilitaryActions
530 Factions / A RN |
531 Figure 11. Zoomed in Section of Emerging-State Actor CLD

532 The black and orange loops in Figure 11 are both positive-feedback, meaning they can operate in
533 vicious or virtuous modes creating exponential behavior for or against a desired outcome. The Phase
534 Tintervention isintended to switch these two loops from vicious to virtuous for the Green Actor while
535  turning them from virtuous to vicious to the Red Actor. This will be accomplished through a variety
536  of means including requiring the Green Actor to marginally increase its Desire to Credibly Govern
537  Arab Sunni’s and Kurdish Sunni’s. As well operational orders of Blue and Green personnel to
538  conduct Armed Civil Affairs (provision of services through military means) as well as
539  communications through Information Operations & Propaganda. Against Red, Blue airpower are not
540  focused on destroying oil production, but rather attacking the mechanisms of governance itself. The
541  goal is not to reduce revenue, but to reverse the flow of accumulating legitimacy which move
542  population out of the Coerced to Calculated Legitimacy to Governed stocks in the simulation
543 model.[1] This is based on the theoretical assumption that an emerging-state actor benefits over an
544  insurgency by openly governing the territory it holds; and that were it not for this governing it would
545  face internal resistance it would have to allocate more garrisoning troops to match. ~ This might
546  mean targeting ISIS governing buildings, public works efforts — even the execution scaffolding and
547  plazas. Anywhere ISIS uses the institutions of governance to create credible processes that fuel the
548  transition from coercion to legitimacy.

549  The other focus of Phase I troops is to improve the host-nation security capability to counter
550  terrorism, thus protecting the population and reducing the overall violence level — which also leads
551  to increased legitimacy of the state actor through the blue loop which connects to orange. A
552 secondary mission is to train Green to operate with a smaller logistical footprint, the percentage of
553 personnel that are involved in logistics, administration and headquarters personnel known as “T3R.”
554  The goal of these Phase I efforts is to undercut Red’s ability to govern within its own territory,

555  reducing its legitimacy, requiring greater efforts of coercive power as it expands outside its inner-
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556  ethnographic envelope. This will create conditions for an internal uprising within its borders.
557  Meanwhile the increased legitimacy of Green should result in lower Garrison requirements of restive
558  populations, decreased defections and thus more troops available to confront Red. The importance
559  of this lighter Phase I deployment is that if ISIS doesn’t materialize as the kind of threat anticipated,
560  then the military deployment has been limited in size and focused on delivering outcomes that would
561  be beneficial to Green all the same. Greater legitimacy and reduced violence through terrorism. This
562  Phase makes several key assumptions, but for this hypothetical synthetic experiment the premise is
563  assumed that Green, under threat from Red, will make some concessions in return for US support.
564  Phase II of the intervention adds 10,000 additional troops. The aim is to pin ISIS on its outer-
565  ethnographic envelope, in unfavorable human terrain, and keep it there while the internal uprising
566  occurs — confronting ISIS from both sides. Blue troops will directly embed with Green forces
567  engaging in combat. Additionally, Green and Blue work together to raise local forces from within
568  the ethnographic populations. This allows Arab Sunni forces to fight in their own ethnographic
569  envelope, Kurdish Sunni in their favorable human terrain etc. These efforts would be analogous to
570  the creation of the Shia popular mobilization forces (PMF) and the Kurdish Syrian Democratic Forces
571  (SDF) which are heavily represented in the Baseline Historical intervention. This simply expands that
572 concept to the Arab Sunnis.
573 To ensure that any benefits observed aren’t just a result of exploiting the timing-window, a second
574  portfolio of policies will be constructed as a policy-falsification termed COA2B. This policy is
575  designed to prove that emerging-state actor theory played no role in any observed benefits. COA2B
576 deploys all 15,000 Blue Personnel at the same earlier time, 2013, as COA2A. It does not however
577  include any efforts related to emerging-state actor theory to increase Green legitimacy, decrease Red’s
578  legitimacy or raise local forces. Instead it mirrors more traditional counterinsurgency interventions.
579  All personnel in COA2B will be split between embedded combat advisers, counter-terrorism training
580  to protect the population and airpower support. If benefits are shown to both COA2A and 2B then it
581  will not be clear if the benefits were derived specifically from incorporating the emerging-state actor
582  theory. If COA2A however shows a higher utility than COA2B there is at least some confidence that
583  the specific strategies arrived at from emerging-state actor theory have contributed to that benefit.
584  The two COA’s and their specific operational orders for both Green and Blue are found in Table 7.
585
586 Table 7: Emerging-State Actor COA and Falsification COA Components

COA Element

Subsystem & Formulation

COA2A-Phase I: Blue deploys 5,000
personnel with a focus on security training,
helping Green lower its logistical burden,
bolstering legitimacy of Green and using

airpower to target governance of Red.

Require Green to make token effort to

increase credible governance to Arab Sunni

and Kurdish Sunni, increase security of

‘Time=12

Blue or Purple Intervention Size[Green]=5000

Blue or Purple OpOrder Training Local Actor Security
Forces[Green]=.6

Blue or DPurple Airpower Targeting Government
Capacity[Green]=.2

Blue or Purple OpOrder Information Operations[Green]=.2
OpOrder Combatting Terrorism[Green]=0.25

OpOrder Prison Duty[Green]=.3
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prisons holding detained ISIS, and bolster

Green legitimacy.

OpOrder Armed Civil Affairs[Green]=.2

OpOrder Propaganda[Green]=.1

Actual Desire to Credibly Govern[Arab Sunni,Green]=.8
Actual Desire to Credibly Govern[Kurdish Sunni,Green]=.8

COA2A-Phase II: Blue deploys 10,000
additional personnel and shifts to providing
advisers, additional

embed  combat

airpower.

Green & Blue to work together to raise
indigenous local forces from within the
ethnographic groups that have a lower

logistical footprint than Green.

Green shifts to taking more direct lead in
conventional military activities and Blue
picks up legitimacy building activities

through Armed Civil Affairs.

:Time=18.557

OpOrder Armed Civil Affairs[Green]=0
OpOrder Propaganda[Green]=0

OpOrder Prison Duty[Green]=.2

Blue or Purple T3R Average[Green]=.55

Blue or Purple Intervention Size[Green]=15000
Blue  or OpOrder  Embedded  Combat
Advisers[Green]=.1

Blue or Purple Armed Civil Affairs[Green]=.1

Purple

Blue or Purple OpOrder Training Local Actor Security
Forces[Green]=.27

Blue or Purple OpOrder Airpower|[Green]=.43

Blue or Purple Airpower Targeting Government
Capacity[Green]=1

OpOrder Recruiting[ Arab Sunni,Green]=.05

OpOrder Recruiting[Kurdish Sunni,Green]=.05

OpOrder Recruiting[ Arab Shia,Green]=.1

OpOrder Conventional Warfare[Green]=0.3

Green or Red T3R Average[Green]=.25

COAZ2B: Blue deploys 15,000 split between
improving host-nation security forces,

embedded combat advisers and airpower.

‘Time=12

Blue or Purple Intervention Size[Green]=15000
OpOrder Propaganda[Green]=0

OpOrder Prison Duty[Green]=.2

Blue or Purple Intervention Size[Green]=15000
OpOrder  Embedded

Blue or Combat

Advisers[Green]=.3

Purple

Blue or Purple OpOrder Training Local Actor Security
Forces[Green]=.27

Blue or Purple OpOrder Airpower[Green]=.43

Blue or Purple

Airpower Targeting Government

Capacity[Green]=1

With the two synthetic experiments executed the results of COA2A and COA2B are numerically
compared against COA1A-C and the Baseline Historical in Table 8.
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Table 8: Numerical Comparison of Emerging-State Actor Intervention vs. Others
Experime % Tota Total % Total Total Total Blue Total
nt Territor 1 Comb Territory Popul Combat Intervent Combata Confli
y MAX Pop[ atants Controlle ation ants at ionSize nt ct
Red] [Red] d at End by End Losses|G  Death
MA  MAX [Red] Actor  [Red] reen] s
X at End
[Red]
Baseline  42% 12M 94k 0% 53k 1,880 108,100 5,751 440k
Historical
COA1A 34% 98k 31% 1.1m 32k 43,170 29,580 403k
1.1IM
COA1B 33% 97k 30% 1.1m 27k 46,410 30,460 406k
1.1M
COA1C 28% M 9k  24% 991k 9k 68,850 25,660 438k
COA2A 31% M 88k 26% M 573 15,000 454 542k
COA2B 45% 1.7M 102k  45% 1.7M 102k 15,000 1,720 488k

The approach incorporating emerging-state actor theory (COA2A) demonstrates significant
effectiveness in reducing Total Combatants and Total Population for ISIS to levels lower than even
the Baseline Historical. The policy-falsification approach (COA2B) on the other hand fails to deliver
a successful intervention, resulting instead in the worst performance out of all considered COA’s. By
examining the behavior patterns of COA2A compared to COA2B and the Baseline Historical it
becomes clear however that COA2B would be considered, at first, the superior option. This is
achieved by recreating the dashboard of primary and secondary measures of effectiveness and
comparing the behavior modes of the Baseline Historical and COA2A and COAZ2B in Figure 12 below.
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603 Figure 12. Dashboard Comparing COA2A, COA2B & Baseline Historical

604  What the dashboard reveals is that, initially, COA2B appears to be the more successful path. On the
605 first row of graphs from the point of intervention in 2013 through 2017, COA2B successfully contains
606  Territory Controlled, Total Combatants and Foreign Combatants for ISIS better than any other COA.
607  Commanders on the ground could be forgiven for thinking that this approach is superior. But those
608  performances are only in the manifest, or visible, system. The latent system, what isn’t visible, is
609  depicted in the 2nd and 3rd rows and demonstrates why COA2B follows a “better-before-worse”
610  behavior pattern of early promise leading to later failure. By not improving the legitimacy of the
611  Green actor or reducing the legitimacy of the Red actor COA2B allows several dynamics to emerge.
612  Because Green isn't a credible government to Arab Sunni’s or Kurdish Sunni’s Total Garrison is
613  higher to secure existing populations, even while Total Defections are also higher. COA2A on the
614  other hand, focusing on legitimacy improvement in Phase I has created conditions for lower
615  defections and less garrison required. This means Green in COA2A has more troops available to
616  confront ISIS than COA2B. The consequences of this latent system emerge shortly after 2017, four
617  years after the initial deployment. ISIS can affect a break-through territorially while consistently
618  increasing its combatant force towards the 100k mark. Even though Defections are less at this point
619 for COAZ2B, it's because there’s little left to defect from the Arab Sunni and Kurdish Sunni forces, nor
620  has there been a recruiting effort of these critical ethnographic groups to replace losses as in COA2A.
621 A common proposal is that state-actors should be willing to accept the reality of political
622 reconciliation with competing non-state actors to end a conflict. What these results indicate however
623 s that a state-actor should also seek political reconciliation with its own people which might cut off
624 the grievance feedback loop which creates the competing non-state actors support base.

625  This doesn’t mean COA2A isn’t without its own surprise behavior or tradeoffs. Surprisingly, a focus

626  on legitimacy building activities and containment of violence in Phase I resulted in ISIS never
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627  progressing outside its inner ethnographic envelope. Another surprise was that the internal uprising
628  against ISIS never significantly materialized, perhaps because it was contained within its inner-
629  ethnographic envelope. This makes the subsequent reversal harder as ISIS can move within a more
630  favorable human terrain. A clear tradeoff is that COA2A takes longer to execute than the Baseline
631  Historical. Because of this and the airpower targeting priorities, ISIS’s oil production is left untouched
632 forlonger. This results in more funds sent abroad by ISIS in COA2A relative to the Baseline Historical.
633 Finally, COA2A has significantly more Total Conflict Deaths even as it’s loss of Blue personnel is the
634 least of all. However, those increase of deaths come from military, rather than civilian sources as
635  shown in Table 8 which breaks down fatalities among Green, Red and Civilian sources for each

636 scenario.

637 Table 9: Casualty Rate all Sources

Experiment Civilian Green Casualties  Red Casualties Unaligned Local
Casualties Opposition
Fighters

Baseline Historical 249,900 83,750 30,650 27,210
Baseline  without 478,400 177,300 79,450 5,623
Intervention
COA1A 239,700 105,700 39,010 18,810
COA1B 239,700 106,400 40,210 19,370
COA1C 242,700 115,000 51,780 28,080
COA2A 239,900 199,500 95,460 7,165
COA2B 282,700 164,300 33,030 8403

638

639  In this context it's clear that the civilian casualties remain roughly the same as other versions, and
640 less than the alternate intervention with COA2B. However, as there are more Green combatants
641  engaging with ISIS, there is a higher casualty count among Green fighters. Likewise, as the Red Actor
642  is reduced to near-zero, ISIS has more casualties as well. This may call into question the sustained

643  support for such a policy that was having high death totals among its combatant forces.
644

645  10. Conclusion

646  Simulation enables testing policies for intervention against emerging-state actors in a synthetic

647  environment without the real-world risks of inherent in such activities. By modeling the ISIS case
648  across two baseline scenarios the theory of emerging-state actor can be tested and evaluated against
649  other contemporary policy solutions, the historical and counterfactual baseline cases, as well as a
650 falsified version of itself. The first baseline scenario attempted to mirror the historical case of the
651  multilateral intervention in Syria and Iraq. The second assumed the counterfactual of no foreign
652  intervention. Contemporary policies were constructed of momentum solutions, in isolation and
653  combination, tested both under ideal and operationally constrained scenarios then compared to
654  these two baselines. Portfolios of interventions combined into a Course of Action (COA) ranged in
655  size from 40,000-108,000 (the historical baseline estimate.) Evaluating these experiments identified
656  some momentum solutions that failed to achieve any meaningful benefit and others that showed
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657  promise. These experiments revealed key insights into the dynamics of intervention against these
658  actors.

659  Two general characteristics of an emerging-state actor are the way in which they acquire territory
660  and the human-landscape of which that territory consists of determines their performance. As an
661  emerging-state actor ISIS differs from terrorist groups and insurgencies in that it acquires territory
662  and governs openly. This presents a policy dilemma in planning effective interventions. Reducing
663  or degrading ISIS’s capabilities from abroad is made difficult because their resources are generated
664  from within the territory they control. There are few levers to pull from outside this territory.
665  Ethnographic envelopes, the composition of the human terrain, are also key to understanding how
666  an emerging-state actor might react to an intervention. Policies that slow, but do not reverse, the
667  growth of an emerging-state actor such as ISIS while they reside within their inner-ethnographic
668  envelop allows them to benefit from more favorable conditions of recruitment, taxation and lower
669  garrison requirements.

670  Dynamics of the interventions themselves also bear scrutiny. As proposed emerging-state actors
671  operate in a path-dependent system benefitting from positive feedback loops. Policy timing is

672  crucial as the earlier policies are implemented the more effect will be generated for comparatively
673  less resources. Additionally, there are diminishing returns of purely combat actions that all seek,
674  ultimately, to kill or wound ISIS fighters. Even a portfolio of such combat-focused policies may not
675  have an aggregate effect equal to the sum of its parts.

676 A final intervention policy based on emerging-state actor theory was constructed incorporating the
677  above insights. The goal was to intentionally target the positive feedback loops which govern an
678  emerging-state actor’s performance. The first phase of this proposal consisted of a smaller, earlier
679  deployment focused on building state-actor legitimacy while decreasing non-state actor legitimacy
680  deployed in 2013. Simultaneously it sought to cut the cycle of violence by improving counter-

681  terrorism operations. The second phase consisted of the remainder of troops being deployed in
682  mid-2014 to conduct combat operations within locally recruited ethnographic groups like the Syrian
683 Democratic Forces (SDF) and Popular Mobilization Forces (PMF). This emerging-state actor

684  informed intervention only consisted of ~15,000 troops but performed far better than interventions
685  two-to-seven times as large in deployed personnel, reducing ISIS fighters to effectively zero.

686  Compared to a falsified version of itself, which deployed 15,000 combatants entirely at an early
687  stage but focusing on traditional counterinsurgency roles showed that the benefits of the emerging-
688  state actor policy could not be explained by timing alone. The falsified version performed worse of

689  all

690  The emerging-state actor intervention did not come without its own consequences. Tradeoffs

691  included a higher total conflict casualty count (military casualties not civilian) and an increased
692  ability of ISIS to send more funds overseas. To ensure these results did not originate solely from
693  timing-effects the entire 15,000 force was deployed beginning in 2013 in a purely military role. This
694  intervention did not produce the same results, instead creating a better-before-worse behavior

695  mode that appeared to stall ISIS for a time before it broke out and expanded to its largest size and
696  territorial holdings of any intervention. Although responses to non-state actor typically favor

697  military responses or diplomacy seeking political reconciliation, a third path appears to be focusing
698  on political reconciliation between the state-actor and its own populace while using the military to
699  contain the non-state actor and protect the population from harm. Leveraging these dynamic

700  insights with systems thinking may result in an atypical intervention strategy that, at least within
701 the boundaries of the model, appears to perform better at containing emerging-state actors like ISIS.

702 This paper also demonstrates the utility of a robust, scenario-based simulation model allows for
703 policy testing and research on irregular conflict.
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704 These findings have several weaknesses and could benefit from additional research. The entire
705  premise of a synthetic policy experiment via a simulation requires certain premises, assumptions
706  and abstractions that are represented in the design of the simulation. This is compounded by the
707  nature of conflict which challenges empirical observation and robust data collection. These

708  limitations are discussed throughout Appendix B: Discussion of Model Structure & Parameter

709  Values. The policies selected for analysis were not comprehensive of all possible policies and

710  combinations. As well, parameter values to represent the policies were arbitrarily selected in cases
711  where detailed information might either not exist or be classified. Combinations of different

712 policies, or tested with different parameters, could yield contrary results. Future work could cover a
713 broader policy space with thousands of permutations rather than a handful. ~ Generalizing the
714 model to different scenarios — both in region and time — could yield additional insights into the

715  contingencies within which intervention policies may find success or failure.

716 Supplementary Materials: The following are available online at www.mdpi.com/link(tbd) : Appendix A Model
717 Documentation, Appendix B: Discussion of Model Structure & Parameter Values, Appendix C: Validation &
718 Confidence Building Tests, Appendix D: Draft User’s Manual for E-SAM. As well a zip file with the raw model,
719 copies of all scripts, and all results outputs.
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729  Appendix A Model Documentation

730 This appendix includes an overview of model-structure by sector, the complete equations for
731  the model, command scripts for the Baseline Historical and Baseline without Intervention scenarios,
732 and all starting model values. It is sufficient to replicate the model in its entirety and recreate the
733 experiments detailed in this paper.

734  Appendix B: Discussion of Model Structure & Parameterization

735 This appendix provides more detailed discussion of the structure, formulation and
736  parametrization approach of select portions of the model. Due to length and other considerations it
737  is available only upon request by contacting the author tbclancy@wpi.edu.

738

739  Appendix C: Validation & Confidence Building Tests

740 This appendix provides full documentation on validation and confidence building tests
741  performed on the model. Included are boundary adequacy, structure assessment, dimensional
742  consistency, parameter assessment, extreme condition, integration error, behavior reproduction,
743 behavior anomaly, family member test, surprise behavior, sensitivity analysis, and system
744 improvement tests.

745  Appendix D: User Manual for E-SAM

746 This appendix provides a stand-alone proposed user-manual for use of E-SAM in wargaming
747  and military planning scenarios. It includes an overview of how to set the scenarios, determine
748  Theatre Strategy, and execute Operational Orders. Also includes a glossary of term linked to current
749  US military doctrine sources.
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