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Give me the place to stand:
Leverage analysis in systemic design

RSD7: Models and processes of systemic design

Ryan J. A. Murphy and Peter Jones

October 24, 2018



Three questions about systems models

! !"#$%&'$()*+,$'-$./0/12-$,+-$,3/4- 5&667$&6$87&6,9$/14$8+/349$7:7,-(7$
,+)1;)1*<
" Forrester (1994): ÒSystems thinking and soft OR [É] rely on subjective use of unreliable 

intuitionfor evaluating the complex structures that emerge from the initial description of the 
real system.Ó 

" Checkland(1984): ÒSystems engineering, based on defining goals or objectives, simply 
did not work when applied to messy, ill-structured, real-world problems.Ó 

! (2) How might we handle complexity?
" !"#$%&'()*+,-&.$/0$%$#12134$&52/%&3#6789$&3#/81&:0"5&5"0$&%12;$<"79$0%
" =0">9%"8063#?&'@8;A2#$#;"&B&C20%"#%D&()*(,&2#9&9212&%63$#6$&'EF$/2#"43FD&()*G,&

"::$0&1""7%&1"&%8//"01&720?$H%627$&9212&6"77$613"#

! !=#$%&'$()*+,$'-$0-/31$63&($,+-7-$(&4-07<
" I"9$7%&20$&$J6$77$#1&"//"018#313$%&1"&:3#9&1<$&5"%1&35/"012#1&

261"0%K/<$#"5$#2K%1086180$%&3#&2&%A%1$5-&L7$4$02?$&/"3#1%M&'I$29">%D&*NNN,



Ways forward: borrowing from social 
network analysis and systems dynamics

! !"#$%&$&'()&%)*+(,&%-(./.0%1"2&",%3**4%56"/7")&8%"7(%
!"#$%&
" !"#$%&'()*+,+-+",.'%'/)-'"*'0)#-+1)/'2-3)')&)$),-/'"*'-3)'/4/-)$5'

%,(')(6)/'()/1#+7+,6'%'#)&%-+",/3+8'7)-9)),'-3)'0)#-+1)/'2):6:;'
1",,)1-+",/'7)-9)),')&)$),-/5

" <#%83'-3)"#4'8#"0+()/'%,%&4-+1%&'$)-3"(/'*"#'=,()#/-%,(+,6'
6#%83/;'/=13'%/.

! !"#$%&'($)*&#&')+(+

! ,$%-.$-%&'*&#&')+(+

" >3)/)'$)-3"(/'3%0)' !"# 7)),'%88&+)('-"'/"*-'/4/-)$/'$"()&/



Example from centrality analysis: 
Degree
! !"#$%&'(#)$*+$,*%%#,-.*%/$*+$0$1.2#%$#3#'#%-$

45#6'0%7$89:9;$
" !"#$%&$$

! !"#$%&'(#)$*+$,%-*',%.$-*%%#-/,*%01

! 2%$,%3,-4/*)$*+$5*5&64),/7

" '()#$%&$$
! !"#$%&'(#)$*+$*&/.*,%.$-*%%#-/,*%01
! 2%$,%3,-4/*)$*+$.)#.4),*&0%#00



!"#$ %&'()*+*)),-./)0,1+*234'"567,-3)54"+48'*,9(+)3:;5"(+,<,
=>(?3&5"(+7,=*4&*@3',<,1+&'3)"A*,-(&"*5"*)

!"#$ %&'()*+*)), !"#$%!&*B")5,4),C*'',

DE(?*',84)*?,(+,F*,G'4+&7,HIJKL

https://systemic.design/projects/leverage-analysis-in-systemic-design


Applying centrality and structural 
analysis to causal loop diagrams
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Applying centrality and structural 
analysis to causal loop diagrams
!"#$%&'!"#()* +",&$%-#%). /.01)&%2304"#5)$6, /.0728,2309))-0+%2:$2;,<
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Applying centrality and structural 
analysis to causal loop diagrams

!"#$%&'!"#()* +",&$%-#%). /)&%0123"#4)$5, 6.2708,0129))-2+%0:$0;,<

!"#$% &%"'()*+",'-.'"/"*"(01'
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="8,""'-.'#'839"('(-="

G..3$3"(0'?(-(H,"=)(=#(0F'
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Example from structural analysis: 
Level partitions

!"#$%&'()**+,



Example: Education systems change

! !"#"$%&'()*)*+,%+,$-%("./$).%*,%)0+%$"#"$.
! 1-2$"%&'()*)*+,%("./$).%*,%'%.*,3$"%2-2$"%.")

" !"#$%&'(')%)*+

! !++&%*,2$/.*+,%3('&45
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Example: Education systems change

! !"#"$%&'()*)*+,%+,$-%("./$).%*,%)0+%$"#"$.
! !++&%*,1$/.*+,%2('&34
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" !"#$%&'(')%)*+
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Applying centrality and structural 
analysis to causal loop diagrams
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Discussion

! !"#$%&'(&)*+(&%',-&.)"+'/0%+/1
" 2,$/+(+// !"#$%&'(&)*(+&%,&-".+&/(0&".+"12%,3*&,-&*)11(**&43(1255&3)5(&6&
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" 8-9+(:+*&$%1(.%325"%0&".+"12%(*&$"#$D".-5)(.1(&(5(!(.%*&".&#(.(325

! !"#$%&'$($%!"# )$*$#"+$%,-./&(%-0%&'$%(1(&$234
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Limitations

! !"#$%&'($%)"%*#+",-%&'#%#.$#/"0/1$#%"0%$+$&#2$%
&'(,3(,)%&#4',(51#$6

! 7'.&%($%&'#%81,(&9%"0%4'.,)#6
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)430(%5')04666$725'$3/0,+$)4$5$+8+'&%+$%519

! :##-%0";%,";2.<(=.&(",
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Future research
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Conclusion
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