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Abstract 
It is a fundamental assertion in political science that political parties in 

government allocate resources disproportionately to benefit the people who have voted 

for them and for projects that push forward their political agenda. However, this 

literature ignores the structural (network) limitations of policy making. By creating a 

new network model which depicts the structure and growth of loosely coupled religious 

organizations, I create a taxonomy of religious denominations and examine how their 

network structure affects their likelihood of receiving government support. I test this 

relationship empirically in the United States and Israel. In the United States, I examine 

President Bush’s Faith-Based Initiative, which was expected to channel government 

funding mostly to conservative, white, southern churches. In Israel, I research the 

education systems of the different religious sectors and how much government support 

they receive, the common belief being that the ultra-orthodox receive the most. Using 

network modeling, formal modeling and instrumental variable analysis, I show that 

despite expectations, in the United States conservative congregations did not receive 

more funding and in Israel not all ultra-orthodox networks receive high levels of 

support. The significant predictor, in both cases, for receiving funding is the network 

structure of the denominations, where more hierarchical denominations are more likely 

to receive funding than those organized in a dispersed network structure. 



 

 

v 

For my beloved parents, Uri and Malka On. 



 

 

vi 

Contents 

Abstract ......................................................................................................................................... iv 

List of Tables ................................................................................................................................. ix 

List of Figures ................................................................................................................................ x 

Acknowledgements .................................................................................................................. xiii 

1. Introduction ...................................................................................................................... 1 

2. Religious organizations and network topology: The case of Mainline Protestant 
Churches in the Unites States .................................................................................................... 21 

2.1 Introduction ................................................................................................................ 21 

2.2 The Mainline Protestant churches as a test case .................................................... 22 

2.3 Topological characteristics of organizational structures ...................................... 27 

2.4 The tree, rhizome and dandelion network topologies ......................................... 35 

2.4.1 The tree structure – hierarchical network...................................................... 36 

2.4.1.1 Theoretical background: the hierarchical-tree structure ......................... 36 

2.4.1.2 The Hierarchical-tree structure and the United Methodist Church ...... 46 

2.4.2 The rhizome structure – scale-free network .................................................. 50 

2.4.2.1 Theoretical background to current alternative organizational structures 
to hierarchy ..................................................................................................................... 50 

2.4.2.2 The rhizome scale-free network structure and the Presbyterian Church 
(U.S.A.)… ........................................................................................................................ 60 

2.4.3 The Dandelion structure – dispersion network ............................................ 66 

2.4.3.1 Theoretical background: The Dandelion structure .................................. 66 

2.4.3.2 Model and simulation of the Dandelion network structure ................... 70 



 

 

vii 

2.4.4 The Dandelion structure and the United Church of Christ ........................ 86 

2.5 Conclusion .................................................................................................................. 95 

3. The role of network topology in the allocation of government resources: The case 
of US government funding of religious congregations ......................................................... 97 

3.1 Introduction ................................................................................................................ 97 

3.2 Government funding of religious and faith-based organizations in the United 
States – historical background and current literature ................................................... 102 

3.3 Typology of Network Structures ........................................................................... 110 

3.3.1 Hierarchical Structure .................................................................................... 111 

3.3.2 Scale-Free Network Structure ....................................................................... 114 

3.3.3 Dandelion Structure ....................................................................................... 115 

3.4 The importance of Network Structure in government allocation of resources
 117 

3.5 Empirical examination: the effect of network structure on the likelihood of 
religious congregations procuring government funding ............................................. 123 

3.5.1 Data and Methods ........................................................................................... 123 

3.5.2 Empirical results ............................................................................................. 132 

3.5.3 Robustness Checks.......................................................................................... 141 

3.5.3.1 Do certain structured congregations supply more social services? .... 141 

3.5.3.2 Do certain structured congregations apply more for government 
funding? 143 

3.6 Conclusion ................................................................................................................ 145 

4. On government strategies towards religious organizations and their outcomes – 
The case of the education system in Israel ............................................................................ 149 



 

 

viii 

4.1 Introduction .............................................................................................................. 149 

4.2 A Bayesian model of the relationship between governments and religious 
organizations ....................................................................................................................... 158 

4.2.1 The government and religious organization’s payoff structure .............. 168 

4.2.2 Solving the game: strategies of players ........................................................ 175 

4.2.3 Equilibrium predictions: substantive interpretation and examples from 
the Israeli education system ....................................................................................... 184 

4.3 Empirical examination of the model’s implications: the case of the Israeli 
education system ................................................................................................................ 196 

4.4 Conclusion ................................................................................................................ 202 

5. Conclusion .................................................................................................................... 206 

Appendix A................................................................................................................................ 222 

Appendix B ................................................................................................................................ 223 

Appendix C ................................................................................................................................ 225 

Appendix D................................................................................................................................ 226 

Appendix E ................................................................................................................................ 227 

References .................................................................................................................................. 233 

Biography ................................................................................................................................... 249 

 



 

 

ix 

List of Tables 
Table 1: Network topology and the likelihood a congregation receives government 
funding: Logistic and Instrumental variable models ........................................................... 132 

Table 2: Results of OLS regressions ........................................................................................ 198 

Table 3: Predictors of whether the congregation has applied for government funding and 
has a general policy against applying for government funding ........................................ 226 

 

 



 

 

x 

List of Figures 

Figure 1: Number of countries in the world according to their exclusivity of government 
support of religion, clustered by region. Data: Religion and State (RAS) Project. .............. 4 

Figure 2: Exclusivity of Government Support of Religion According to OECD Country. 
Data: Religion and State (RAS) Project ...................................................................................... 5 

Figure 3: A component with minimal cohesion...................................................................... 30 

Figure 4: Degree distribution following a power law ............................................................ 32 

Figure 5: Example of the relations between number of links and centrality ...................... 33 

Figure 6: Calculating betweenness centrality ......................................................................... 34 

Figure 7: 1579 drawing of the great chain of being  (Valadés et al. 1989) ........................... 38 

Figure 8: The "figurative system of human knowledge," produced for the Encyclopédie by 
Jean le Rond d'Alembert and Denis Diderot (Diderot et al. 1751) ....................................... 41 

Figure 9: Hierarchical ecclesiastical thought: Catholic Church of Round Rock Saint John 
Vianney Parish, Texas, Catholic Social Teachings (Saint John Vianney Parish) ................ 44 

Figure 10: Hierarchical structural organization: Walmart organizational structure 
(Walmart) ..................................................................................................................................... 45 

Figure 11: The organizational chart of the United Methodist Church ................................ 46 

Figure 12: Examples of Rhizomes in Nature—A Euphorbia plant (left) and ginger plant 
(right) sending out rhizomes (Wikimedia Commons contributors) .................................... 52 

Figure 13: Growth of a Scale-free Network (Barabási 2002, 122) ......................................... 57 

Figure 14: Preferential attachment ............................................................................................ 57 

Figure 15: The interstate road (random) network VS. The airline (scale-free) network 
(Barabási 2002, 99) ....................................................................................................................... 58 

Figure 16: Matthew Hurst's visualizations of the blogosphere (Naone April 2008) ......... 59 

Figure 17: Organizational chart of Presbyterian Church (U.S.A.) ........................................ 60 



 

 

xi 

Figure 18: The Dandelion flower in its different developmental stages (Steely 2012) ...... 67 

Figure 19: Growth of a Dandelion network ............................................................................ 70 

Figure 20: Components of the Dandelion model.................................................................... 71 

Figure 21: Heat map of fertility of ground which includes a city, a town and two villages
 ....................................................................................................................................................... 75 

Figure 22: Diagrams of the seed’s location, spreading and freedom from competing 
heads ............................................................................................................................................. 76 

Figure 23: Simulation of the Dandelion growth model at 𝑡𝑡 = 1 ........................................... 78 

Figure 24: Simulation of the Dandelion growth model at 𝑡𝑡 = 2 ........................................... 80 

Figure 25: Simulation of the Dandelion growth model at 𝑡𝑡 = 5 ........................................... 81 

Figure 26: Simulation of the Dandelion growth model at 𝑡𝑡 = 10 ........................................ 83 

Figure 27: Location of seeds at 𝑡𝑡 = 10 ...................................................................................... 84 

Figure 28: Alternative ending - Dandelion growth model: 𝑡𝑡 = 10 ...................................... 85 

Figure 29: Organizational chart of the United Church of Christ .......................................... 89 

Figure 30: Frequency of Religious Organization’s Structures ............................................ 127 

Figure 31: Comparison of logistic regression (model 5) and instrumental-variable 
estimates (model 7) ................................................................................................................... 135 

Figure 32: Predicted probability of receiving government funding according to the 
different network topologies ................................................................................................... 137 

Figure 33: Density plot of the number of social services provided by the different 
structured churches (2006) ....................................................................................................... 142 

Figure 34: Correlation between the number of social service programs and the predicted 
probability of receiving government funding. ..................................................................... 142 

Figure 35: Coefficient estimates of applying for government funding (the lines indicate a 
95% confidence interval). ......................................................................................................... 144 



 

 

xii 

Figure 36: Projected Estimate of Share of Muslims living in Germany (Pew Research 
Center 2017) ............................................................................................................................... 163 

Figure 37: Predictions of Israel’s Population Group Size According to Different 
Scenarios, 2009-2059 (Demography and Census Department 2012).................................. 164 

Figure 38: The government funding of religious organizations game .............................. 167 

Figure 39: 𝑣𝑣𝑣𝑣* as a threshold between government co-option and suppression ............. 177 

Figure 40: 𝑝𝑝* as a threshold between the religious organization’s loyalty and voice ..... 178 

Figure 41: Equilibrium predictions – Equilibriums 1, 2 and 3 under constraint C .......... 182 

Figure 42: Equilibrium predictions- Equilibriums 1, 2 and 3 under constraint D ........... 182 

Figure 43: Equilibrium predictions – Equilibriums 1, 2 and 4 under constraint E .......... 183 

Figure 44: Equilibrium predictions – Equilibriums 1, 2 and 4 under constraint F .......... 183 

Figure 45: Equilibrium predictions (figure 6) including examples from the different 
religious sectors’ educational networks in Israel ................................................................. 186 

Figure 46: Organizational structure of the Israeli Ministry of Education ......................... 191 

Figure 47: Organizational structure of the Ministry of Education - northern district ..... 192 

Figure 48: “Towards a new Israeli order” – slide from Israel’s President Reuven Rivlin’s 
famous “tribes speech” in 2015 ............................................................................................... 193 

Figure 49: Government funding of the different education systems ................................. 200 

Figure 50: Government funding of the different education systems according to socio-
economic status of the school's municipality ........................................................................ 201 

 

 



 

 

xiii 

Acknowledgements 
I am profoundly indebted to many people for their guidance, advice, 

encouragement, assistance and friendship throughout the completion of this 

dissertation. First and foremost, I would like to thank my advisors, Timur Kuran and 

Pablo Beramendi. I cannot imagine having better advisors than them. I am grateful for 

each time I sat with them and discussed the ideas which are at the core of this 

dissertation. For all of the models and graphs we drew together on the white board, for 

the reading recommendations, for each time they pushed me to continue to sharpen my 

theory. It has been an amazing opportunity and experience for me to work and learn 

from them. Starting as a research assistant for Pablo back in my first year as a graduate 

student, it was my first introduction to how quantitate research should be done. 

Working with him, throwing together ideas in the air, convinced me that I was in the 

right university and in the right program. When coming to Pablo with a new idea for a 

research project, he has the unique ability to learn and understand extremely fast what 

the project is about, clarify it, find its essence and recommend how it can be improved 

and extended. This skill has been extremely useful for me, as I have a tendency to 

overcomplicate ideas and to wander in multiple directions at the same time. Pablo has 

not only been a great academic advisor for me, but also a personal advisor, giving useful 

life advice and support throughout these hectic years. I first got to know Timur in my 

second year taking his Political Economy of Institutions class, it was there that I wrote 



 

 

xiv 

the first version of the theory that forms the core theoretical idea of this research. His 

encouragement to continue and develop this theory were crucial for this dissertation to 

exist. As his research assistant, I had the amazing opportunity to tap into his brilliant 

thought process: how he deeply examines and cares about theory and history and his 

ability to find clear and counterintuitive arguments to explain extremely complex 

puzzles. I learned a lot from him on how research should be done. I also had the 

pleasure of twice being his teaching assistant, in his course “Islam and the state.” The 

level at which he came prepared to class always impressed me, and how much he cared 

about mentoring the undergraduate students. It was amazing to see how undergraduate 

students start his class with zero background on the Middle East and its history and by 

the end of the course are able to write deep seminar papers about the region. As my 

advisor, his advice and support were crucial for this dissertation coming to be. He went 

over the papers I wrote and gave me meticulous comments, from the smallest issues to 

the big picture. Having his backing and support, and his constant encouragement, were 

crucial for me so I could complete this journey called a PhD. Like very good parents, 

Timur and Pablo, very different people in their character and scholarly work, 

complemented each other. They were always there for me, always patient, always 

willing to write recommendation letters on my behalf, always supportive of my 

academic and personal decisions. I am grateful for that, and I hope I can make them 

proud. 



 

 

xv 

I am also thankful to my committee members, whose critical comments pushed 

me to improve the quality of my dissertation. David Siegel is an amazing person and a 

brilliant scholar. As his teaching assistant in the PhD level class “Advanced Formal 

Modeling,” I learned so much both from the class itself and from David. It was 

incredible how much material was covered in one semester. The way he approaches 

research topics systematically and analytically, and his advice on this dissertation 

helped me a lot in building my network and formal models. I am also thankful to Eddy 

Malesky, who taught me through advice, reference to relevant literature and helpful 

feedback on my research, most of what I know today on causal inference. This 

dissertation is much better because of his helpful guidance. I am also thankful for his 

optimistic character. Sometimes research and a long graduate program are hard, but 

seeing his wonderful attitude and smile, always made me feel welcome. Last but not 

least, I am grateful to Mark Chaves, for all of the help with the National Congregations 

Study, which is a core and important part of this dissertation. His feedback on the 

American chapter of this dissertation, studying empirically the denominations in the 

United States, was extremely useful for me.  

I truly appreciate the immense support of Duke's Political Science Department, 

from faculty and staff, to colleagues and friends. Many scholars have helped me 

on my way. I would like to thank Michael Munger, who has had a great impact on me 

during my graduate studies, and I am honored to have him as a friend. He is a true 



 

 

xvi 

inspiration and model for how I view what a political science professor should be. His 

prolific research track record is filled with creative, interesting and relevant to society 

topics of research. Not only a great scholar, he is also an amazing educator and a gifted 

orator, and that is a very rare thing in research universities. He is an incredible resource 

and mentor to undergraduate students, and it was my pleasure helping him as a 

teaching assistant. I learned a lot from him about how to present my ideas and how to 

give effective lectures. I thank Bahar Leventoglu for being the first person to introduce 

me to game theory and making me fall in love with it. She is a great teacher and a 

wonderful human being. I would like to thank Alex Kirshner and Michael Gillespie who 

were not only my friends, but also enabled me to be a part of political theorists’ 

supportive and intellectual community at Duke. I especially thank Kyle Beardsley, who 

as the DGS provided me with great support and assistance during my last two years in 

the program.  

At Duke, I am grateful to SSRI and Alexandra Cooper for supporting me during 

my sixth year as a PARISS fellow. Being a part of SSRI was a wonderful learning 

experience, as consulting students in research methodologies is the best way of 

sharpening and clarifying one’s own knowledge and skills. I am thankful to the 

department of Asian and Middle Eastern Studies, who exposed me to amazing new 

experiences while I received the Foreign Language and Area Studies Fellowship. Not 

many Israelis can say that they studied Shi’a theology from an Iranian Ayatollah. I am 



 

 

xvii 

also thankful for the Center for Jewish Studies, who financially supported my field work 

and research in Israel. Receiving the Perilman Advanced Doctoral Research Grant is 

what enabled the Israeli chapter of this dissertation. I thank the Council for European 

Studies’ Society of Scholars, which both financially supported my research and enabled 

me to be a part of a wonderful working group that gave me valuable feedback on my 

research.  

I am especially grateful for Duke University's generous financial support. I thank 

the Graduate School, and the Political Science Department for different funding 

opportunities, DIPE, Dissertation Support, Summer Research and Travel Awards and 

daycare support. I would also like to thank the E. David Fischman Foundation for 

financially supporting my second year at Duke and Mercatus Center from which I 

received the Adam Smith Fellowship. 

I would like to thank Friedrich-Alexander-Universität Erlangen-Nürnberg and 

especially professor Clemens Kauffmann for enabling me to work in the university, be a 

part of his Lehrstuhl and do field work in Germany during the summer of 2014. Joining 

the summer workshop which is organized each year in the political science department 

has also contributed to my research. I am also grateful for the Berlin Social Science 

Center (WZB) and professor Wolfgang Merkel, head of the Democracy and 

Democratization Unit, for hosting me over the summer of 2015 and enabling me to do 

archival work and interviews in Germany. And lastly to Stanford University and the 



 

 

xviii 

Political Science Department, who hosted me in my last year of the PhD. I am thankful 

to Vicky Fouka and Anna Grzymala-Busse for the useful advice and comments on my 

research, and to David Laitin, Jens Hainmueller and the Immigration Policy Lab for 

giving me extremely valuable feedback on my research, and teaching me so much on 

how a social science lab should work.   

I am also grateful to my friends for making my journey at Duke so enjoyable.  

My dear friend Alexandra Oprea is one of the most intelligent, kind and caring 

individuals I have ever known. I am very lucky to call her my friend. Working with her 

in coffee shops throughout Durham and over Skype, pushed and motivated me to go 

forward in my research, one pomodoro at a time.  

I am also thankful to Guadalupe Rojo. She is a wonderful, smart, funny and 

loving person—which is a very rare combination. Having her with me in the PhD 

program made the transition to a new country and a new university far less stressful. 

The entire experience at Duke would have been very different without her and I loved 

every moment we worked together both on homework and reading assignments, and in 

Full Steam. Thanks to Jero as well. We were two couples with both partners doing a 

PhD. This is very unique, and having each other as a support system was crucial. I 

would like to thank Aaron Roberts for being such a wonderful friend and for helping me 

edit many of the fellowship applications I have sent over the time at Duke. I would also 

like to thank our friends in Durham, who have by now scattered around the world. 



 

 

xix 

Thanks to Ori and Yael Sharon, Omer, Anthea and Tomer for being like a family to us. I 

am grateful for all the incredible adventures we had and the holidays we spent together. 

For being our true and most reliable friends and support system in the United States. 

Thanks to Yael and Oren, for being great friends and for making the cuisine in Durham 

so much better. In Palo Alto, thanks to Ari and Clara at Stanford and to Daphna and 

Kobi, who are dear friends, and who made me think outside of the academic box. And 

lastly, among our friends, thanks to Tobi and Rotem and the Ben Shachar family for 

being such close and wonderful friends and for embracing us as a part of their family.  

Above all, I am thankful to my family. I am grateful to my mother, Malka, who 

always believed in me, and was always there for me. Encouraging me throughout the 

long process. And to my father, Uri, who despite the fact that he would now have to do 

the dishes in the house eternally, as he did not believe I would complete the PhD, I am 

extremely indebted. He has always been my greatest supporter, having my best interest 

in his heart and mind. I wouldn’t have had the aspiration and drive to be a Doctor of 

Philosophy if it wasn’t for him. I am also grateful for both of them for coming to 

Durham for five months after my daughter was born, so I could return quickly to the 

courses I took and taught. Continuing the PhD program without their help at this crucial 

moment, would not have been possible and I dedicate this dissertation to them. I am 

also grateful to my brother, my closest friend, and the endless hours we talked together 

over theory and ideology. This dissertation is better because of him.  



 

 

xx 

Lastly, to the love of my life, Itay Cnaan-On, for whom I truly cannot express in 

words how much gratitude I feel for sharing my life with him. This entire PhD journey 

would have not been possible if he was not willing to leave his career and home in 

Israel, so I could study. Together we went on a new adventure to participate in different 

PhD programs at Duke. Luckily, we even ended up in the same building. Going on this 

journey, knowing that I am not alone in it, and having his love, support and advice, is 

what gave me my strength. Together we also formed a family while being at Duke. He 

has been an incredible father. Without his willingness and enthusiasm to have a 

completely equal share in child raising, this dissertation could not have been written. 

Even if I believe that this should be the case for all couples, I am aware of how unique 

that actually is. I am grateful for his uniqueness in this and in his every path of life and 

thought. Finally, our two amazing children, Inbal and Amit, who deserve the biggest 

hugs and kisses for understanding that sometimes I needed to work late or on the 

weekend. I am grateful that they filled my life with love and joy (and sometimes worry). 

And together with this dissertation, they are my biggest source of pride.  



 

1 

1. Introduction 
Since the beginning of the new millennium we see religious-nationalistic 

movements gathering momentum all over the world, from the American Tea Party in the 

West to the Indian Bharatiya Janata Party in the East. In Turkey, the Justice and 

Development Party is establishing itself as the unrivaled ruling party, pushing forward a 

Muslim religious agenda. In Israel, the Jewish Home Party is gathering strength and is a 

dominant part of the current government coalition. Even in France, the Front National, 

which does not hide its Catholic leanings, has established itself as the third largest political 

force (Davies 1999). There are huge demonstrations led by religious groups all over 

Europe. Even the monopoly over organized violence, which the states enjoyed, has been 

challenged since the year 2000, with many democratic countries suffering from terrorist 

attacks which are performed by religious fundamentalist groups. Currently, we even see 

the actual taking over by force of some areas in the Middle East by religious militants who 

wish to form a Caliphate that spans across the entire region, and a possible third intifada 

in Israel over a religious dispute about which faith has a right to worship in the temple 

mount. The political significance of religion in the 21st century is no longer deniable. 

Authoritarian regimes can respond to this rising challenge with a large set of 

violent tools which are aimed at suppressing the religious movement. These tools include 

prohibition of religious activities, enforcing ideological conversions and re-education, 

arrests, torture and even the execution of members of a certain religious movement—as 
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was the case of Russian actions in Chechnya (Smith 2006), or the Chinese policy towards 

the Falun Gong (Tong 2009). Democracies are much more restricted in how they approach 

religious organizations and movements. 

The most important tool democratic governments have in their toolkit to influence 

religious organization is through the allocating of resources. As religious organizations 

continue to raise their political participation and voice in the public sphere, governments 

will make more use of this tool.  

In many countries around the world, governments give financial support to 

religious organizations. This support comes in various shapes and forms. There is direct-

religious financing, such as financing of religious services, salaries of religious clerks, the 

construction of worship houses, and the finance of religious education systems and 

religious extra-curricular activities (such as afternoon religious activities or summer 

camps for children). In Israel, for example, the Ministry of Education spent 7.1% (10 billion 

Shekels) of its budget on religious services (Avital 2016) . There is direct-non-religious 

financing of the social services provided by the religious organizations (in the United 

States, for example, more than $2.2 billion in competitive social service grants were 

awarded to faith-based organizations in 2005). And there is non-direct funding such as 

tax breaks and the collection of taxes for the churches by the state (for example, the 

German government collects a church tax on behalf of the religious organizations and 

collected €9.2 billion in 2010).   
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Governments choose which organizations to support and finance and at what 

level. Within a given country not all religious organizations receive the same amount of 

financial support: some receive no support at all, while others receive more than 

expected based on their membership size. According to data from the Religion and State 

(RAS) project (Fox 2017), in 141 countries in the world (77% of the countries), it is not 

only the case that the government funds religious organizations, but also that this 

funding is not distributed equally across the different religions which operate in their 

countries (taking into account population distributions).   

As can be seen in figure 1, it is not the case that certain geographical or heritage 

regions, tend to cluster around a particular policy towards the religious organizations in 

their lands. Within regions, countries have very different policies towards how funding 

of religious organizations should be distributed. Some countries decide to separate 

completely between religion and state and give no funding to religion (only 9% of the 

countries choose this strategy). Countries as different as Cuba, Japan, South Africa, 

Vietnam and Uruguay share this strategy. Whereas, on the other end of the scale, there 

are countries that choose to have a state religion and only finance one of the religions 

operating in their country. These countries choose not to give support to any other 

religion. Twenty percent of the countries of the world choose this policy (countries such 

as Poland, Malta, Turkish Cyprus and Iran).   
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Figure 1: Number of countries in the world according to their exclusivity of 
government support of religion, clustered by region. Data: Religion and State (RAS) 

Project. 

 

It is also not the case that the wealthier and more developed countries in the 

world adopt a more egalitarian strategy. As can be seen in figure 2, which depicts the 

strategies of the different countries in the OECD regarding government funding of 

religion, the countries are distributed across the spectrum, from no funding of religion to 

having only one religion receive funds.  
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Figure 2: Exclusivity of Government Support of Religion According to OECD 
Country. 0 –No government funding of religion, 1- Equal funding of all religions, 2 – 
Some religions receive more funding, but all receive some, 3- Funding goes to some 

religions for which there is a substantial number of believers, 4- Funding goes to 
primarily one religion but at least some other religions receive some funds, 5 – 

Funding goes to only one religion, no other religions receive funds. Data: Religion 
and State (RAS) Project 

Most of the countries in the world choose to give funding to religion, but do not 

disburse it in an egalitarian way. Both in the United States and Israel resources are not 

allocated to all religious organizations completely equally. Current distributive politics 

literature would predict that the Evangelicals and Ultra-orthodox would receive more 

funding from the government than other organizations as they are highly influential 

political actors. However, these two groups don’t seem to get a disproportional amount 

of resources from the political process, in fact, both the Evangelicals and the Ultra-
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orthodox (populations and the organizations they belong to) are some of the poorest in 

their respective very wealthy countries. Currently there is no academic literature that 

would explain this gap. 

From this puzzle the following major research questions arise: Within a given 

country, what makes some religious organizations more successful in receiving 

government funding rather than others? And, does receiving government funding 

impact the policy of the religious organization towards the state?  

The main argument of this dissertation is that organizational structure and 

network dispersion impact the likelihood of receiving government funding, where the 

more hierarchical the organization, the more likely it is to receive government funding. 

In addition, the more the religious organization’s network structure is hierarchical, the 

more likely it is to adopt political engagement as a strategy instead of disengagement, 

regardless of the level of funding it receives. Given that the religious organization has a 

hierarchical network structure, lower levels of funding will be associated with higher 

levels of political engagement on its behalf. 

A denomination’s network structure can be examined according to two major 

traits: its centrality level and its connectivity. Hierarchical organizations, which have 

high centrality and high connectivity levels, have long been examined in organizational 

theory. More recently, the scale-free network was modeled by Albert-László Barabási to 

depict networks that grow according to power laws and have a tendency to create 
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hubs/clusters (Barabási 2002). These networks have medium levels of connectivity and 

centrality. However, more dispersed forms of organizations have received far less 

attention. Networks that form without having the nodes continue to maintain direct 

links between them, form the basis of the structure of Congregationalist denominations. 

To depict the network structure of these type of denominations, which have low levels 

of connectivity and centrality, I create a new network growth model. The name of the 

model is the “dandelion” growth model, as Congregationalist denominations spread 

like the tufts of the dandelion flower, and once they root, they are completely 

independent.  

In the second chapter of this dissertation, I describe this new network model and 

construct a formal model which depicts what factors impact the likelihood of a 

congregation (seed) successfully forming in a given location, and using computational 

modeling and simulations, I show how this type of organization spreads. 

Having this new network model, in addition to the existing network typologies, 

enables me to create an ordinal variable of network topology, which examines the 

denominations’ networks according to their connectivity and centrality levels, and then 

classifies the denominations according to which network structure fits them best: the 

hierarchical, the scale-free or the dandelion. 

The reason hierarchical organizations are more likely to be successful in 

receiving government funding in comparison to the scale-free and dandelion networks 
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is that hierarchical organizations are able to save transaction costs for governments and 

can better commit to a uniform standard of quality.  

Transaction costs can be divided into three categories (Dahlman 1979): search 

and information costs, bargaining and decision costs, and policing and enforcement 

costs.  

The government pays search costs when it seeks religious organizations that 

would supply social services and pass a certain threshold of capability and competence 

for providing such services. In countries where there are many denominations, that is 

not an easy task. The effort expended in finding an appropriate congregation which 

would supply quality social services can be very high. Hierarchical organizations are 

highly centralized. This enables the entire denomination to have very few people which 

represent the organization to the outside world, speaking out not as separate 

congregations, but as one body which has a clear point of contact for the government. 

Contracting with a few hierarchical denominations is easier than with a local 

congregation of a dispersed denomination with a topology of a Dandelion. Hierarchical 

and scale-free organizations are characterized by higher levels of connectivity in 

comparison to the dandelion organizations. High connectivity enables creating a joint 

pool of knowledge on how to apply for grants and what government regulations and 

standards should be met. This pool of knowledge can be transferred rapidly all over 

their networks. News of new grants and funding possibilities that have been created for 



 

9 

one congregation can travel fast to other congregations. This rapid transfer of 

knowledge within high connectivity denominations creates also an advantage for the 

individual congregations which belong to these denominations when applying for 

government grants.  

Hierarchical organizations minimize government’s bargaining and decision costs 

by enabling the government to negotiate and contract with a single point of contact, 

knowing that funds given to this point of contact will reach lower branches through 

predetermined procedures, usually without the need of intervention (Fama and Jensen 

1983). Bargaining and decision costs with Dandelion congregations could be very high 

as each congregation requires a separate bargaining, contracting and monitoring 

process.  

Hierarchical organizations are also able to reduce policing and enforcement costs 

as it is relatively easy to enforce contract terms and conditions on such organizations. 

The dispersion and lack of stability of the Dandelion topology might function as an 

incentive for individual congregations to “cheat,” that is receive government funding 

and not supply the appropriate services. The short time of survival of some of these 

congregations may cause them to see their contract with the government as a non-

iterative game. Hierarchical organizations, and the congregations that belong to them, 

on the other hand have less of an incentive to “cheat” as for them the contracting with 

the government is always an iterative game.  
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The other mechanism which enables organizations with higher levels of 

centrality to be effective in receiving government funding is their ability to credibly 

commit to the government that they will supply the promised services. The ability of 

scale-free and hierarchical networks to quickly pass information, knowledge and 

knowhow throughout their network nodes helps increase the motivational commitment 

of their functionary. Supplying social services, such as recovery-sustaining programs for 

people with substance abuse disorders, or for treating mental health disorders, today 

requires updated technologies for providing efficient welfare. Network structures that 

have a high connectivity level have an advantage over Dandelion networks in spreading 

such knowledge to local congregations and therefore maintaining the professional 

commitment of their members. Imperative commitment to level of service can be 

achieved by having the religious organization’s branches adhere to a brand name, which 

standardizes the quality of their services. Creating a known brand is a binding 

mechanism, since it restricts the organization to certain standards. It creates a huge 

advantage for the government to know that it can expect similar quality of services in 

each of the nodes of the network, or in our case, each congregation within the 

denomination. Thus, the government knows what to expect when subcontracting with a 

congregation which belongs to a hierarchical network, such as the Catholic Church, for 

social services. The same may not apply when it negotiates with congregations which 

belong to Dandelion denominations, such as the United Church of Christ. The 
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commitment of hierarchical networks to provide services is also more credible as the 

government can depend on their longevity. Hierarchical organizations can reallocate 

resources across their nodes (congregations). If there is a node which suffers from a 

particular hardship or needs more investment in order to grow internally or sustain 

itself, resources can be allocated to it from stronger nodes. Therefore, these networks are 

stable and evolve slowly and their branches could function for many years. Contrarily, a 

Dandelion network is characterized by strong fluctuations and a contract with one of its 

branches may need to be terminated immediately when the local congregation 

experiences unexpected hardships, since each node is completely independent, and it is 

very difficult to reallocate resources across this type of network. 

This theory is examined empirically in two countries: the United States and 

Israel. These two cases were chosen as they represent very different models of 

exclusivity of government support of religion. As can be seen in figure 2, according to 

the Religion and State (RAS) Project, Israel is at level 4, which means that government 

funding of religion goes primarily to one religion, and the other religions in the country 

receive far less funding. Contrarily, the United States disperses its funds more or less 

equally across the different religions (level 1). I want to show that my theory can be 

applied in both contexts. Network structure matters both in a context where there is a 

clear disparity in the distribution of funds due to a single religion having a superior 

status over others due to a legal or historical reason, and in a more egalitarian context of 
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funding of religion, where a “wall of separation between church and state” is supposed 

to exist. 

In the RAS Project, when examining religions within the different countries of 

the world, the units of analysis are the entire “roof” religions, such as: Islam, 

Christianity (split into two additional categories: Catholicism and Protestantism), 

Judaism, etc. This dissertation breaks this unit of analysis further, to the level of 

denominations. This provides a more accurate picture of how resources are distributed. 

Religions are divided into many denominations, which sometimes have more animosity 

between them than with other religions. These denominations are very different from 

each other in many dimensions such as:  theology, ideology and organization. 

Clustering them together misses much of the political and economic dynamics between 

states and religious organizations, since a denomination which belongs to the same 

“roof” religion as another, does not necessarily have a similar strategy and relationship 

with the state. 

Since both the United States and Israel have many denominations in their 

countries, it is possible to examine the effect of the denomination’s network structure on 

the amount of funding it receives. In some of the countries that are categorized by the 

RAS dataset as level 4 or 5 (countries that give funding mostly, or only, to one single 

religion), there is only one very large and dominant single denomination (countries such 

as Poland). It would be difficult to differentiate between the effect of network structure 
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versus the effect of having just very little competition for government funds. Israel and 

the United States are countries where there is a high level of competition over funds. 

Examining what makes some denominations receive more funding than others, makes 

sense only in a context of competition.  

Lastly, the United States and Israel were chosen as test cases, since I was able to 

conduct extensive field work in them and have access to many of the denominations 

which operate in them. In the United States, I went to church archives and interviewed 

church officials in order to establish the organizational network structure of 163 

denominations. In Israel, I went to schools and yeshivas which belong to the major 

religious education networks and interviewed Rabbis, headmasters and municipal 

officials who are responsible for the education systems within their cities, and officials 

from the ministry of education to better understand how the different networks are 

structured and what their decision-making flow looks like.  

In the third chapter of the dissertation, I use the classification I made of US 

denominations according to their network structure to examine empirically which 

network types of denominations in the United States were more successful than others 

in receiving government funding for providing social services. Such funding became 

institutionalized  following the Charitable Choice Act (1996), which required states that 

contract with non-governmental organizations for the delivery of social services, using 

funds established by this legislation, to include religious organizations as eligible 
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contractees (Chaves and Wineburg 2010). This legislation was further extended under 

the Faith-Based Initiative (2001). For examining whether there is a causal relationship 

between network structure and receiving government funding, and to rule out the 

possibility of reverse causality, I use an instrumental variable approach. The 

instrumental variable takes advantage of the first technological shift which enabled large 

amounts of information to be transmitted over long distances in a fast, affordable, and 

accessible manner, following the construction of the first American transcontinental 

telephone line in 1915. Congregations which formed following this year were more 

likely to belong to a dispersed dandelion network structure, as this mass communication 

system enabled organizations to organize in structures that are not dependent on the 

closeness of geographical distance between subordinate and superior entities. Using 

data from the National Congregations Study (NCS 1998, 2006 and 2012) and data that I 

gathered on the network structure of the denominations which appear in the study, I 

show that despite expectations, southern, conservative, white and rural congregations 

were not more likely to receive government funding, but that the major predictors of 

success are the levels of centrality and connectivity of the denomination’s network 

structure. Hierarchical organizations (high level of centrality and connectivity) were 

significantly more likely to receive funding in comparison to more dispersed network 

topologies (scale-free and dandelion).  
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In the fourth chapter, I model the strategic interactions between governments and 

religious organizations. The government decides which strategies to adopt towards the 

religious organizations, whether to finance (co-opt) them or suppress them. For their part, 

the religious organizations decide how to respond to state action, choosing between 

loyalty to the government and accepting the status quo, or pushing forward a new 

political agenda (through violent or non-violent means). The model used in the chapter is 

a Bayesian model with incomplete information. As an empirical example of this 

interaction, I examine the different education systems in Israel. Each 

denomination/religious sector in Israel has its own education network. All the schools in 

Israel, and the education networks they belong to, receive government funding, however, 

there is very large variation in the amount received. I filed a freedom of information act 

request and received from the Israeli Ministry of Education data on how much 

government funding goes to every school in Israel, according to the municipality they 

belong to, in the years 2013-2017. Classifying the different education networks according 

to their network structure, I examined what type of networks received the most funding 

per child. In this chapter I show that despite the usual expectation that the ultra-orthodox 

receive the most funding due to their coalitional power, there is large variation in how 

much the different ultra-orthodox networks receive from the government. The highly 

hierarchical networks, such as those of the ultra-orthodox girls’ networks or the national-

religious education network, receive far more funding than education networks where 
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the schools have a greater autonomy and are organized in a dandelion structure, such as 

many of the ultra-orthodox boys’ networks. In addition, hierarchical education networks 

are more likely to exercise political voice and attempt to change the current status-quo of 

state-religion relations, regardless of the level of funding they receive from the 

government, whereas the dandelion education networks are more likely to choose 

“loyalty” as a strategy and would like as little interaction with the government as possible. 

The policy the government embraces towards the religious organization impacts the 

minimum threshold of hierarchy from which that organization will express voice, where 

the threshold for an organization that is being suppressed is much lower than that of an 

organization which is being co-opted. 

This dissertation is important because it introduces a new dimension to 

distributional politics. The current literature on distributive politics tends to follow one 

of two streams: one is supply driven and focuses on politicians and bureaucrats’ 

interests in spending. It stresses how relatively uniform government spending is across 

different districts as a result of pork-barreling and log rolling (Ferejohn 1974, Shepsle 

and Weingast 1981, Weingast and Marshall 1988), especially in developed countries, and 

looks at the process in which institutions, rules and guidelines are formed by politicians 

and bureaucrats, for deciding how to allocate resources (Moe 1984, Wilson 1989, Blais 

and Dion 1991, Williamson 1995, Egeberg 1995, Simon 2013, Peters 2014). Much of this 

literature is rooted in public choice theory. The basis of this theory is that there is no 
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public interest vs. private interest, but that politics and public interest is the aggregation 

of private decision makers’ interests: politicians’ incentives for re-election, and the 

incentives of growth of bureaucratic bodies (Buchanan and Tullock 1962, Buchanan 

1990, Niskanen 1994). Thus, according to this approach, allocation of resources, even 

though it is based on micro-foundations, follows the universal incentives of those who 

supply the funding and does not depend on the particular characteristics of a certain 

nation, politician, organization or locality.  

The second stream emphasizes the effect of demand on resource allocation and 

instead of universal individualism, emphasizes groups and their collective ability to 

promote their interests. This literature tends to focus on interest groups and lobbying 

(Olson 1965, Wilson 1981, Walker 1983, Denzau and Munger 1986, Walker 1991, Wright 

1996, Richardson 2000, Gilens and Page 2014, Berry 2015), and the clientelistic 

relationships between political brokers and political parties (Powell 1970, Graziano 1976, 

Mouzelis 1978, Lindberg and Morrison 2008, Larreguy 2012, Hilgers 2012, Stokes et al. 

2013, Szwarcberg 2015).  

A network-based mechanism for the explanation of resource allocation is 

different from supply and demand explanations, since it is not that some characteristics 

make the organizations need or demand more resources. Hierarchical organizations do 

not require more funding than dispersed network structures or apply more for such 

funding. And it is also not a question of supply, as the size of the basket of government 
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resources does not change according to the network characteristics of the organizations 

that apply to it. The government decides how much money it allocates in grants, and 

then some of the organizations that apply for these grants receive it.  

Network structure is an orthogonal mechanism which effects distribution in 

relation to the current supply and demand driven theories of redistributive politics. As 

such, network structure can also serve as a constraint on the government’s ability to 

distribute funds to whom it chooses. It is more complicated and costly for governments 

to contract with non-hierarchical organization. This poses a constraint on the 

government’s ability to fund/invest in such organizations, even if they might be, for 

other reasons such as ideology or location, politically preferred by the government.  

This dissertation also contributes to the study of politics and religion. Most of the 

current comparative politics literature looking at the relationship between state and 

religion looks at it as a given phenomenon, where different countries are classified into 

different types of relationships. The most common classification of state-religion 

relations is according to the following five types: political atheism, the religiously 

neutral state, multiculturalism, state church, and theocracy (Cliteur 2012). This type of 

analysis makes the different models which countries currently have seem natural and 

inevitable. This point of view ignores the political process in which these countries 

developed their state–religion relations into their current form, and how this form is 

constantly challenged and changed. It also ignores the fact that most countries do not 
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have a single strategy towards all religions, but choose to act differently to the different 

religious organizations within their borders. Some organizations receive preferential 

financial assistance from the government, even in countries that would be defined as 

multicultural (like the Christian churches in Germany), and some organizations receive 

less then would have been expected in countries where there is a state church (as the 

Litayii ultra-orthodox Jewish denomination does in Israel). 

By examining organization level variation in the dynamics with the state, I can 

contribute to the comparative politics literature on religion, which usually looks at state 

action toward religion as a homogenous policy and at the secularization or rise of 

religion at the state or even continental level, ignoring internal differences within the 

countries (Huntington 1996, Norris and Inglehart 2004, Lundsgaarde and Gill 2004, 

Sarfati 2014). If in the current literature there is an examination on the within country 

dynamics between state and religion, the focus is put on one religious organization from 

each country as a test case (Gill 1998, Cizre 2008, Peled 2001, Jelen and Wilcox 2002).  

Another aspect which is overlooked in the comparative politics literature on 

religion are the economic transactions between states and religions. There are studies 

which examine how religion impacts voting behavior, economic policy and 

democratization (Lipset and Rokkan 1967, Roemer 1998, Frank 2004, Gill and 

Lundsgaarde 2004, Lee and Roemer 2005, Scheve and Stasavage 2006, Huber and Stanig 

2011a, 2007, De La O and Rodden 2008, Stegmueller et al. 2011, Stegmueller 2013a, b, 
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Toft, Philpott, and Shah 2011). A formal model is also used to describe the relationship 

between the individual’s religious participation and social conservatism (Gaskins, 

Golder, and Siegel 2013b, a). But I have not seen research on how the state decides to 

make its financing decisions with respect to religious organizations. In addition, I have 

not seen the use of game theory and network theory in analyzing the strategic 

interactions between states and religious organizations. By using these theories and 

methodologies, I contribute to the study of politics and religion. 

Lastly, this dissertation also contributes to the fields of sociology and network 

theory. Within current sociology literature, I have not seen a network analysis or an 

implementation of network theory to examine religious organizations and their 

decisions. In addition, the Dandelion network growth model which I have constructed, 

could be applied to better understand and examine not only religious organizations but 

also other networks which are of interest both to political scientists and sociologists, 

such as social movements, corporate franchises and the creation of groups on social 

media.  

 



 

21 

2. Religious organizations and network topology: The 
case of Mainline Protestant Churches in the Unites 
States   

2.1 Introduction 

In this chapter a new type of institutional structure will be introduced and 

applied to the study of the structure of Mainline Protestant Churches in the United 

States. A different kind of network that until now has not been theoretically defined, the 

Dandelion structure. The source of inspiration for this model will be explained and the 

theoretical justification for creating it will be given, since this structure is substantially 

different from the two major alternative structures, that of the hierarchical-tree and that 

of the scale-free rhizome, especially in the mechanism by which these networks grow. A 

model is created to depict this structure and its growth. A computer simulation shows 

graphically the model’s implications relating to the dandelion growth pattern and its 

behavior. When comparing the topological characteristics of the three different network 

structures, the focus will be on two main topological characteristics: connectivity and 

centrality. These characteristics are the core traits of the institution since they give us 

information about how fast resources and goods, such as information and funds, travel 

through the network, which actors handle these resources and whether there are some 

actors that have more power (the ability to disconnect the network) than others. These 

characteristics have implications for the potential speed of expansion of the network, 

that is, its growth rate, and on the network’s capability to cope with crises and 
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challenges. Therefore, identifying which among the three structures an institution 

chooses (the Tree, Rhizome or Dandelion) can give a clue to the goals and priorities this 

institution has, and its potential impact on society.  

In order to show the differences between the three conceptual structures and 

their relevance to the study of political institutions, this study will focus on three 

Mainline Protestant Churches in the United States, examining their core traits: 

connectivity, centrality, growth rate and ability to deal with crises: (1) The Methodist 

Church, representing the hierarchical-tree structure, (2) the Presbyterian Church 

(U.S.A.), representing the scale-free – Rhizome structure and (3) the United Church of 

Christ, representing the Dandelion structure.  

Though this work focuses on the United Church of Christ to introduce the 

Dandelion structure as a new concept for understanding important traits of various 

political institutions, it is suggested that it also can apply to a large variety of political 

institutions: from protest movements to business corporations. 

2.2 The Mainline Protestant churches as a test case 

Compared to the background and history of other churches active in the United 

States, like the Roman Catholic Church or the East Orthodox Church, Mainline 

Protestant Churches in the United States evolved from a relatively similar background. 

It would be difficult to examine in this research the question of why some of the older 

churches are organized in a hierarchical model while others are organized in a 



 

23 

“Rhizome” structure or a “Dandelion” structure, especially taking into account their 

long history of theological and organizational wars. The development of Mainline 

Protestant organized religions in America provides, on the other hand, a “natural 

experiment” where there is a similar historic background, a similar environment in 

which they had to operate and relatively small differences in theology, and, yet these 

churches decided to be organized in a different structure. The three Mainline Protestant 

denominations chosen for this study are: The United Methodist Church, the 

Presbyterian Church (U.S.A.) and the United Church of Christ.     

The Mainline Protestants churches’ stories begin in the 16th century and the 

Protestant Reformation in Europe.  

For the Presbyterian Church (U.S.A.) and for the Congregational churches (I will 

focus on the United Church of Christ), the heritage and a large part of their theological 

beliefs derive from the Swiss-French theologian John Calvin (1509-1564), whose writings 

elaborated the Reformed thinking which preceded him. Calvin wrote and operated in 

Geneva, Switzerland. The Reformed movement would spread from there to other parts 

of the continent. It would reach Scotland through the writings and teachings of John 

Knox (1514 –1572), a Scotsman who studied with Calvin in Geneva and who brought 

Calvin’s teachings to Scotland. Similar Reformed communities developed in other parts 

of Europe. Knox’s teachings would become the basis of Presbyterian theological 

thought.  
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The early Presbyterians in America came from Scotland and Ireland. The first 

American presbytery was organized at Philadelphia in 1706, and the first General 

Assembly of the Presbyterian Church in the United States of America (PCUSA) was held 

in 1789.  

The Pilgrims of Plymouth and the Puritans of the Massachusetts Bay Colony, 

which were organized into a union by the Cambridge Platform in 1648, had John Cotton 

as their influential leader. Cotton’s theological writings convinced the Calvinist 

theologian John Owen to separate from the Presbyterian Church. Owen would become 

highly dominant in the development of Congregationalist thought. 

Many of the Congregational churches descend from a family of Protestant 

denominations formed on the basis of the theological doctrine published by the 

theologian Robert Browne in 1592. These developed from the nonconformist religious 

movement during the Puritan reformation of the Church of England. In Great Britain, 

calling themselves separatists or independents, they distinguished themselves from the 

similarly Calvinistic Presbyterians. Congregational churches are Protestant Christian 

churches practicing Congregationalist church governance, which means that each 

congregation autonomously and independently runs its own affairs.    

The history of Congregational churches in the United States is closely 

intertwined with that of American Presbyterianism, especially in New England where 

Congregationalist influence spilled over into Presbyterian churches farther west. 

http://en.wikipedia.org/wiki/Presbyterian_Church_in_the_United_States_of_America
http://en.wikipedia.org/wiki/Puritan
http://en.wikipedia.org/wiki/Massachusetts_Bay_Colony
http://en.wikipedia.org/wiki/The_Cambridge_Platform
http://en.wikipedia.org/wiki/Presbyterianism
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George Whitefield (1714 –1770) was an English Anglican priest, whose theology 

(unlike John Wesley) supported Calvinism, who helped spread the Great Awakening in 

Britain, and especially in the British North American colonies. He was one of the most 

well-known preachers in Britain and America, and a widely recognized public figure in 

the 18th century. He traveled throughout the American colonies and great crowds were 

drawn to hear him. He was one of the founders of Methodism and of the evangelical 

movement in general (together with John Wesley and Charles Wesley). This movement 

would later develop in America as The United Methodist Church. The first official 

organization in America occurred in Baltimore, Maryland, in 1784 with the formation of 

the Methodist Episcopal Church at the Christmas Conference, with Francis Asbury and 

Thomas Coke as the leaders. 

In turn, the First Great Awakening had a major impact on the American 

Presbyterians. They were also inspired by the evangelical preaching of George 

Whitefield and others. Gilbert Tennent delivered a sermon in West Nottingham, 

Maryland, in 1740 on "The Dangers of an Unconverted Ministry." In the sermon he 

suggested that some current Presbyterian Church leaders were academic "Pharisee-

teachers" who did not have the enthusiasm or the same faith as newly converted 

followers have. This controversial view divided the church. Together with his brother 

William Tennent, he led the Presbyterian part of the Great Awakening revivalist 

movement in America.  

http://en.wikipedia.org/wiki/British_people
http://en.wikipedia.org/wiki/Anglican
http://en.wikipedia.org/wiki/John_Wesley
http://en.wikipedia.org/wiki/Calvinism
http://en.wikipedia.org/wiki/First_Great_Awakening
http://en.wikipedia.org/wiki/Kingdom_of_Great_Britain
http://en.wikipedia.org/wiki/British_North_America
http://en.wikipedia.org/wiki/Methodism
http://en.wikipedia.org/wiki/Baltimore
http://en.wikipedia.org/wiki/Methodist_Episcopal_Church
http://en.wikipedia.org/wiki/Christmas_Conference_(Methodism)
http://en.wikipedia.org/wiki/Francis_Asbury
http://en.wikipedia.org/wiki/Thomas_Coke_(bishop)
http://en.wikipedia.org/wiki/First_Great_Awakening
http://en.wikipedia.org/wiki/Evangelism
http://en.wikipedia.org/wiki/George_Whitefield
http://en.wikipedia.org/wiki/George_Whitefield
http://en.wikipedia.org/wiki/Gilbert_Tennent
http://en.wikipedia.org/wiki/Pharisee
http://en.wikipedia.org/wiki/William_Tennent
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The Presbyterian, the Congregationalist and the Methodist churches started to 

grow and expand quickly during the Great Awakening.  

The Methodist Church grew rapidly as it employed circuit riders, most of them 

laymen, who traveled the mostly rural nation by horseback to preach the Gospel and to 

transfer church organizational and technology know-how, money and other “goods” 

needed to establish the new churches. These circuit riders established churches until 

there were barely any villages in the United States without a Methodist presence. With 

4,000 circuit riders by 1844, the Methodist Episcopal Church quickly became the largest 

Protestant denomination in the country (Bridgers 2006, 37-48). 

The Presbyterians also had an energetic and charismatic appeal. They held 

frequent services, and adjusted themselves to the frontier conditions of the colonies. 

Presbyterianism grew in frontier areas where the Anglican Church had made little 

impact. Uneducated whites and blacks were attracted to the emotional worship of the 

denomination, its emphasis on biblical simplicity, and its psalm singing (Spangler 2008, 

43-75). 

The Congregational churches were widely established in the Massachusetts Bay 

colony (later New England). The model of Congregational churches was spread by 

migrating settlers carrying the new ideas from New England into other regions of North 

America. With their insistence on independent local bodies, they became prominent in 

many social reform movements such as Abolitionism and women’s suffrage. Today 

http://en.wikipedia.org/wiki/Circuit_rider_(Religious)
http://en.wikipedia.org/wiki/Layman
http://en.wikipedia.org/wiki/Good_news_(Christianity)
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most local Congregational churches in the United States affiliate with the United Church 

of Christ (Zucco), a church which united in 1957 the Congregational Christian Churches 

and the Evangelical and Reformed Church (Bridgers 2006, 49-61).  

The First Great Awakening had an immense impact on the reshaping of the 

Congregational church and the Presbyterian church, and strengthened substantially the 

relatively small Baptist and Methodist denominations.  

The denominations competed over who would reach more people: both those 

who are unchurched, and those who are churched, but should be brought closer to 

religion and God. The churches encouraged conversions that would implant in the new 

believers the love for God and strengthen their self-awareness. A competition over the 

American soul and salvation began. 

2.3 Topological characteristics of organizational structures 

The organizational structures of the three Mainline Protestant denominations 

mentioned above will be studied in order to expose their network topology. 

Understanding the topology (shape or form) of networks enables a better understanding 

of the way “goods” travel through it, what is the probability of one actor passing a 

“good” to another, through direct or indirect connections. A “good” can be both 

material—like money or equipment—and non-material—like information or 

technological knowledge. This chapter focuses on two main characteristics of networks 

which affect the flow of goods through the network: (1) connectivity and (2) centrality, 

http://en.wikipedia.org/wiki/Congregational_church
http://en.wikipedia.org/wiki/Presbyterian_Church_(U.S.A.)
http://en.wikipedia.org/wiki/Baptist
http://en.wikipedia.org/wiki/Methodist
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and their impact on the growth rate of the network, and its capability to deal with crises 

and challenges.  

The examination of the concepts connectivity and centrality, will be based on the 

definitions and theoretical framework constructed by Linton Freeman, Frank Harary, 

Douglas White and James Moody (Freeman 1978, White and Harary 2001, Moody and 

White 2003, White et al. 2004). 

The first main characteristic of networks studied here is their connectivity. 

Connectivity refers to how actors in one part of the network are connected or able to 

reach actors in another part of the network. This is done by examining “the minimum 

number K of its actors whose removal would not allow the group to remain connected 

or would reduce the group to but a single member” (White and Harary 2001, 306). This 

measures also the social cohesion of a group at a general level; later Moody and White 

would define it as “structural cohesion” (Moody and White 2003, 105). 

In order to understand connectivity, we must first understand reachability. For 

reachability to occur we must examine whether there is a chain of contact from one actor 

to another. If it is possible to trace a sequence of relations from one actor to another, then 

the two are reachable. Reachability is an essential element of relational cohesion. As 

more paths relink actors in the group, the ability to ‘hold together’ increases.  

If there is at least one path connecting every pair of actors in the graph, the graph 

is connected and is called a Component. A component is the set of people who are all 
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connected by a chain of relations. As will later be shown in the Dandelion model, not all 

networks must be components, thus having direct connections. There is also the 

possibility of “leaps” from one node to another which are made without leaving 

lingering connections.  

A group will be defined as connected and cohesive “to the extent that its 

members possess connections to others within the group, ones that hold it together” 

(White and Harary 2001, 308). A group of actors must be connected in order to be 

cohesive; a collection of isolates is not cohesive, therefore a network that is not a 

Component will not be cohesive. Cohesion increases as the number of paths connecting 

people increases.  

However, there are substantive differences between networks connected through 

a single actor and those connected through many. That is, if there is a path between 

every node in a graph, the graph is connected, and called a Component, but in order for 

the network to be cohesive, counting the number of paths is not enough. In every 

component, the paths linking actors i and j must pass through a set of nodes, S, that if 

removed would disconnect the graph. The number of nodes in the smallest S is equal to 

the number of independent paths connecting i and j. 

For example: Every path from 1 to 8 must go through 4.  S(1,8) = 4, and N(1,8)=1.  

That is, the graph is a component. 
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Figure 3: A component with minimal cohesion 

A node is a cut point in the graph, if when this node is removed, the graph would 

be disconnected. In this example, 4 is a cut point. 

This leads us to the final definition of a group’s connectivity level, or structural 

cohesion, that is: “A group’s structural cohesion is equal to the minimum number of 

actors who, if removed from the group, would disconnect the group.” Or, in other 

words, “a group’s structural cohesion is equal to the minimum number of independent 

paths linking each pair of actors in the group” (White and Harary 2001, 309). 

Another important factor which contributes to the level of connectivity in a 

network is how many different paths connect each pair in the network and whether 

there is ‘multiple connectivity,’ meaning that two paths with the same start and end 

point, do not share any other nodes in common. “A group is cohesive to the extent that 

pairs of its members have multiple social connections, direct or indirect, but within the 

group, that pull it together” (White and Harary 2001, 310). 

There are different characteristics between networks that are minimally cohesive 

or strongly cohesive. In minimally cohesive networks, power is centralized, information 

is concentrated, there are higher levels of actor inequality, the actors are more vulnerable 

to unilateral action, and the network is segmented. Whereas in strongly cohesive 
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networks, power is decentralized, information is distributed, there are higher levels of 

equality, the actors are robust to unilateral action, and the network is evenly distributed. 

This relationship between the reduction in network cohesiveness and its centralization is 

true only in the case of Component networks. Once there is a possibility of a “leap” 

network, as is in the case of the Dandelion model (described later), less cohesion does 

not imply centralization. As will be shown later, power in the Dandelion network can 

completely decentralized. 

The second main characteristic of networks, which are studied in this chapter, is 

their centrality. Measures of distance (which are not discussed here, since they are less 

relevant to this study) and Connectivity enable the researcher to “locate” a node based 

on particular features of the path structure. There are other ways of locating nodes in 

networks. Centrality refers to an important dimension of location, identifying where an 

actor resides in a network. For example, actors at the edge of the network could be 

compared to actors at the center. This is also an intuitive way to formalize the distinction 

between insiders and outsiders. 

The interest in centrality in networks is fairly straightforward: it enables the 

identification of nodes which are important as they are in the ‘center’ of the network. It 

can be expected that in a network of people, those at the center are important. In 

practice, identifying exactly what it means to be in the ‘center’ is fairly complicated. 
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The standard centrality measures capture a wide range of “importance” in a 

network: Degree, Closeness and Betweenness (Borgatti 2005, Freeman 1978, Borgatti and 

Everett 2006).  

The most intuitive notion of centrality focuses on degree. Degree is the number 

of direct contacts a person has. The idea is that the actor with the most ties with others is 

the most important. In a simple random graph (Gn,p), Degree will have a Poisson 

distribution, and the nodes with high degree are likely to be at the intuitive center (Klein 

2010, 1212).  

 

 

Deviations from a Poisson distribution suggest non-random processes, which is 

at the heart of current “scale-free” work on networks (as can be seen below, and 

elaborated in the second part of the organizational structure models). 

 

Figure 4: Degree distribution following a power law 
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Measuring centrality by Degree, however, might be deceiving, because it is a 

purely local measure. 

 

Figure 5: Example of the relations between number of links and centrality 

Number 3 (the node which has three connections) is more central, even though 

he has less direct links, than number 5.   

If we want to measure the degree to which the graph as a whole is centralized, 

we examine the dispersion of centrality, using Freeman’s general formula for 

centralization (which ranges from 0 to 1) (Freeman 1978, 230): 

 

 

A second measure of centrality is Closeness centrality.  An actor is considered 

important if he/she is relatively close to all other actors. Closeness is based on the 

inverse of the distance of each actor to every other actor in the network (Freeman 1978, 

231): 
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When normalized, Closeness centrality gives a good depiction of centrality in 

organizational structures.  

The last common method to measure centrality is Betweenness centrality. The 

Model is based on communication flow:  a person who lies on communication paths can 

control communication flow, and is therefore important. Betweenness centrality counts 

the number of shortest paths between i and k that actor j resides on. 

 

 

Figure 6: Calculating betweenness centrality 

 

 

Where gjk = the number of geodesics connecting jk, and 

gjk(ni) = the number that actor i is on (Borgatti and Everett 2006, 473-476). 

The centrality levels of different organizations can be studied by identifying one 

or more actors who are central by using all the three methods for measurement of 

centrality (Degree, Closeness and Betweenness). Each of these concepts of centrality 

contributes to the understanding of centrality in a different way—they complement each 

other. Since the test cases chosen for this study have a definite character, choosing a 
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particular measurement will not be necessary. However, in future research, when 

conducting empirical tests of centrality levels of different organizations, the decision of 

which measurement or combination of measures to use can be important. 

By using centrality measures, nodes or actors that are central in a network can be 

identified. Obviously identifying those actors which have the power to impact or decide 

how and when goods (which could be physical or non-physical) are passed through the 

network is important. Both “Bavelas (1948) and Shaw (1954) suggested that when a 

person is strategically located on the communication paths linking pairs of others, that 

person is central. A person in such a position can influence the group by withholding or 

distorting information in transmission. Shimbel (1953) stressed the responsibility of 

persons occupying such positions for the maintenance of communications and Cohn and 

Marriott (1958) emphasized their potential as coordinators of group processes” 

(Freeman 1978, 221). As will be explained later, the existence or lack of existence of such 

actors impacts the organizational traits that are at the center of this study, which are the 

growth rate and the ability of organizations to deal with challenges or crises in the 

network. 

2.4 The tree, rhizome and dandelion network topologies  

In this part of the study, three network topologies will be examined. Two of them 

are known: the hierarchical tree network and the scale-free - rhizome network, and a 

third is new: the dandelion structure. The theoretical origins and topological 
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characteristics and how those characteristics impact such institutional capabilities as 

growth and the ability to cope with challenges will be discussed. In order to better 

examine these structures and their differences, Mainline Protestant churches will be 

used as a test case, showing how the Methodist Church uses the hierarchical structure, 

how the Presbyterian Church (U.S.A.) uses the scale-free network structure and how the 

United Church of Christ uses the Dandelion structure, each according to their own 

theological and institutional preferences. 

2.4.1 The tree structure – hierarchical network 

2.4.1.1 Theoretical background: the hierarchical-tree structure  

Most of our lives are spent in hierarchies. And it is still the most prevalent social 

structure and organization. We are born into a hierarchical family where the parents (or 

in the paternal family structure, the father) are head of a hierarchy, where the children 

are subordinates. Seniority (age), even among the brothers, plays an important role. 

Then we attend kindergarten, elementary school and high school, all hierarchical 

structures; the principal/head master is head of the hierarchy, the teachers are second in 

line and lowest in the hierarchical pyramid are the pupils, who are subordinate to the 

entire faculty. Some will attend army service or college, where our life as subordinates in 

a hierarchy continues; and then hopefully we get a job, where again we will have a boss, 

and a CEO, who will give us orders and deadlines. As citizens in representative 

democratic countries, let alone in non-democratic countries, we are a part of a stately 
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hierarchy. In democratic societies, we are fortunate to have the privilege of choosing 

those above us in the hierarchy, but still those who are chosen have the ability to make 

the rules that impact our lives and can control our futures; they have the ability to 

punish us once we do something that is not in accord with the rules and procedures set 

by those higher in the hierarchical line. Even though there are today other organization 

types, the hierarchical model still remains the most dominant social structure in our 

lives. Hierarchy is defined today as “an organizing principle that uses rankings and 

vertical links between superior and subordinate entities” (Fairtlough 2008). So it is 

important to examine the roots of this vital concept. The word hierarchy dates back to 

around the 6th century AD, where it seems to have been coined by Pseudo-Dionysius the 

Areopagite. It is made up of the words hieros “sacred” and arkhia “rule.” Therefore, from 

its etymology the meaning can be derived as “the governance of things sacred.” It was 

most commonly used until the 14th century to describe the “subordination that exists 

between the different choruses of angels” (Furetière 1691). After the 14th century the 

term “hierarchy” defuses into more general depictions of the ecclesiastical realm, and 

the society as a whole: the hierarchy of the church, where there is a chain of superiority, 

with the Pope at its peak, followed by the Cardinals, Archbishops, Bishops, the Curates 

and the Priests. Hierarchy was used to describe the creation of beings in the world, 

where each plant and creature is ranked according to its purity, “from the mushroom to 

the Angels” (Ward et al. 1622). Hierarchy encompassed the poles of the highest and best 



 

38 

on the one hand to the lowest and vilest on the other. It included, while trying to 

describe the cosmos, objects from the largest to the smallest size, thus describing a more 

complex system of hierarchy of the celestial sphere.  

 

Figure 7: 1579 drawing of the great chain of being  (Valadés et al. 1989) 

A system described by Milton’s Paradise Lost (book 5, 1674), where “the set of 

nature set from center to circumference,” the concepts of center and periphery may be 

said to have begun there. Where there is a dependence of the higher-central elements on 

the coarser elements which enable their existence.  
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Hierarchy was an issue that was at the center of much dispute between 

Protestants and Catholics. Luther thought that no man, be it a pope or a bishop, has the 

right to impose “even one syllable” on any Christian—each faithful person after being 

baptized is a priest. The Catholics, in contrast, put emphasis on the divine sources of the 

clerical hierarchy, claiming that Jesus himself established it. They relied on Pseudo-

Dionysius the Areopagite’s writings (translation, 1865, chapter 3 or Roques, 1983). 

According to him, hierarchy is a “sacred order and science and operation assimilable, as 

far as attainable, to the likeness of God, and conducted to illuminations granted it by 

God, according to capacity, with a view to the Divine imitation.” During the Council of 

Trent (1545-1563), the word hierarchy was officially adopted to describe the degrees of 

the ecclesiastical state, and it declared that any person who disagrees with the concept of 

hierarchy among the clergy will be excommunicated. Hierarchy was and still is a major 

part of Catholic theology. By the end of the 17th century, the word hierarchy had spread 

beyond the theological sphere. In the Enclyclopédie, edited by Denis Diderot and Jean le 

Rond d’Alembert, between 1751 and 1772, the conception of hierarchy changes 

dramatically. It now appears as a human construction: 

“Hierarchy: is said of the subordination between the different 

choruses of angels and serves the Almighty in heaven. Saint Denis 

differentiates nine, which he divides up in three hierarchies…also refers to 

the different orders of the faithful that make up Christian society, from the 

pope, who is the head, down to the mere laymen… In civil society there are 

different orders (ranks) of citizens rising one above the other, and the 
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general and particular administration of things is distributed in portions to 

different men or classes of men, from the sovereign who rules everyone, 

down to the mere subject who obeys” (Diderot and d'Alembert 1777, vol. 8, 

p.205). 

 

Even the way they organized the Enclyclopédie and their conception of human 

knowledge was hierarchical.  
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Figure 8: The "figurative system of human knowledge," or “the tree of Diderot 
and d'Alembert,” represented the structure of knowledge itself, produced for the 
Encyclopédie by Jean le Rond d'Alembert and Denis Diderot (Diderot et al. 1751) 
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The 18th century saw the undermining of the concept of a unified hierarchy. In 

the 19th century, the concept of hierarchy extended to other “sorts of power, authority, 

and rank subordinated one to another: political hierarchy, hierarchy of power, military 

hierarchy” (Académie française. 1835). 

The concept of hierarchy shifted from being a principal to being an application, 

thereby undergoing a process of secularization, as can be seen by the use of it in the 

natural sciences, in describing evolution of one being into another. Descriptions of 

nature served as models and even metaphors for the descriptions of society (Pumain 

2006). Hierarchy has become the generic model of organization, the default option, and 

one might say, a comfortable habit. It was seen as the “natural” way of viewing the 

world, structuring our thoughts and social structures. The hierarchical tree and the 

hierarchy in the evolution of beings were the major metaphors in describing and 

organizing the society.  

In the late 19th century and 20th century, hierarchy was grasped not only as a 

dominant structural application, but as the most superior structure, not due to divine 

reasons, but as it was seen now as the most rational and efficient method of 

organization, a characteristic and advancer of modernity. Max Weber in his book 

Economy and Society (1922) defined one of the most important characteristics of the ideal 

type of bureaucracy to be a “rationally established hierarchy.” Bureaucracies are 

organized in a top-down, command-and-control structure where managers have a 
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substantial directive role and considerable control over those who are accountable to 

them. The hierarchically organized civil service was seen by Weber as the most efficient 

and rational way of organizing (Weber, Roth, and Wittich 1978, 220, 271).  

Weber sees not only the modern civil service but also the occidental church as 

being hierarchical and governed rationally: “The occidental church is a uniformly 

rational organization with a monarchical head and a centralized control of piety. That is, 

it is headed not only by a personal transcendent god, but also by a terrestrial ruler of 

enormous power, who actively controls the lives of his subjects…. Only in the Occident, 

where the monks became the disciplined army of a rational bureaucracy of office, did 

otherworldly asceticism become increasingly systematized into a methodology of active, 

rational conduct of life. Moreover, only in the Occident was the additional step taken—

by ascetic Protestantism—of transferring rational asceticism into the life of the world.” 

(Weber, Roth, and Wittich 1978, 555).  

Although competing ideas to hierarchy have been offered over the last 150 years, 

as will be discussed later, hierarchy remains highly dominant today both in the 

ecclesiastical realm and in the secular realm.    
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Figure 9: Hierarchical ecclesiastical thought: Catholic Church of Round Rock 
Saint John Vianney Parish, Texas, Catholic Social Teachings (Saint John Vianney 

Parish) 
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Figure 10: Hierarchical structural organization: Walmart organizational 
structure (Walmart) 
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2.4.1.2 The Hierarchical-tree structure and the United Methodist Church 

The governing structure of the United Methodist Church is hierarchical, each 

church level is subordinate to another, with the General Conference as the highest 

governing body of the church. Its structure is similar to that of the United States 

government where there are three branches of government; the General Conference 

which is the legislative branch, the Council of Bishops, which is the executive branch 

and the Judicial Council, which is the judicial branch. 

 

Figure 11: The organizational chart of the United Methodist Church 

The General Conference makes all the decisions regarding doctrine and polity: 

“the general conference of 1792…decided definitely and positively that hereafter the 

General Conference alone should be empowered to make rules and regulations for the 
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church. Thus formal recognition was given to the General Conference as the sole 

lawmaking body in Methodism. Its power in this regard has never since been 

questioned and is basic in all Methodist history and law” (Harmon 1962, 99-100). The 

General Conference meets every four years, it is the highest conference in the Methodist 

hierarchy. It is the only organization which may speak officially for the church.  

“The General Conference then created was invested with sweeping powers. 

Every right and power not specifically denied to it was frankly delegated to it by the 

creating ministry. In this respect the General Conference differed from the Congress of 

the United States. That body has only such powers as are granted to it; the General 

Conference had all powers not denied to it” (Harmon 1962, 100).   

Subordinate to the General Conference are the Jurisdictional and Central 

Conferences. There are five jurisdictions in the United States: Northeastern, 

Southeastern, North Central, South Central and Western. Outside of the United States, 

the Methodist church is organized into seven central conferences: Africa, Congo, West 

Africa, Central and Southern Europe, Germany, Northern Europe and the Philippines. 

The goal of the jurisdictions and central conferences is to elect and appoint bishops, and 

the chief administrators of the church. The bishops (equivalent to Archbishop) elected 

are the heads of the Episcopal Areas, which consist of a few Annual Conferences. The 

Annual Conferences cover a certain geographical area (equivalent to a diocese in the 

Catholic Church) and refers to their frequency of meeting. The Resident Bishop at such a 
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meeting will decide to which local church or other role the clergy will be appointed. 

These Annual Conferences are further divided into Districts; each district is supervised 

by a District Superintendent, who is appointed by the bishop. In each district, there are a 

number of local churches. The Book of Discipline, which constitutes the law and 

doctrine of the United Methodist Church, guides the local pastors and churches; it 

defines the organizational structure of local United Methodist churches. Each church 

must have a Board of Trustees and there will always be a nominations committee, a 

finance committee and a church council or administrative council. There are other 

committees which are suggested, yet not required.  

Since the General Conference is the only official organization which can speak on 

behalf of the United Methodist Church as a whole, it has 13 agencies, boards and 

commissions of the general church. These administrative offices address certain topic 

areas of concern relevant to the entire denomination, such as the General Council on 

Finance and Administration, General Board of Pension and Health Benefits, United 

Methodist Committee on Relief, General Board of Higher Education and Ministry and 

the General Board of Church and Society.  

The Church is affiliated with many colleges and universities in the United States, 

and runs many schools, hospitals and other institutions.   

In addition, the General Conference is the body which elects the Judicial Council 

(nine members elected for an eight-year term). The Judicial Council is the highest court 

http://en.wikipedia.org/wiki/United_Methodist_Committee_on_Relief
http://en.wikipedia.org/wiki/United_Methodist_Committee_on_Relief
http://en.wikipedia.org/wiki/General_Board_of_Church_and_Society
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in the denomination. Its aim is to interpret the Book of Discipline between sessions of 

the General Conference, and determine whether the actions of the different levels in the 

church hierarchy are in accordance with the church law. During the General Conference, 

they rule on the constitutionality of the laws the General Conference passes.    

This organizational structure is highly centralized, since it is a very hierarchical 

organization, but not completely centralized, since not all powers lie within one body or 

actor. The level of connectivity is not low as there is a path connecting all nodes (and it is 

a Component network), but on the other hand it does not have a high connectivity level, 

because the lower levels in the hierarchy located in different geographical areas are not 

directly linked, but only linked through higher levels in the hierarchy. Therefore, the 

connectivity level is intermediate-high—reaching nodes which are a part of a different 

branch in the hierarchical tree requires going all the way to the “root of the tree,” but it 

is still possible to reach every single node. For example, if a pastor in a local church 

would like to organize a joint convention with another pastor from a different district 

regarding a new theological question that has come up, he would have to ask for 

permission and most likely also for funding from higher levels of the hierarchy.        

This combination of a high level of centrality and an intermediate-high level of 

connectivity leads to a growth rate which is relatively low. This is because the 

responsibility in hierarchical structures increases as you move up the branches. This 

means that information must be carefully filtered as it rises in the hierarchy. As Barabási 
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points out, if filtering is less than perfect, the overload at the top level, where all the 

branches meet, could be huge. As a company expands and the tree grows, this becomes 

a problem, since the information at the top level inevitably explodes, and the 

organization becomes rigid (Barabási 2002, 201). This bottleneck impedes the growth of 

the hierarchical network, causing it to be slow relative to other organizational structures.    

On the other hand, the same characteristics enable the hierarchical network to 

have a high capability for dealing with crises and challenges to the network, since the 

hierarchical network decides centrally on the prioritization of resources and is able to 

shift resources quickly from one location to another in the case of need. 

2.4.2 The rhizome structure – scale-free network 

2.4.2.1 Theoretical background to current alternative organizational structures to 
hierarchy 

Many alternatives to hierarchy were contemplated, considered and 

experimented with during the years. Most of them, though, were not really alternatives, 

but “softer” versions of hierarchy.  Options such as division of the organization into 

smaller units/teams where each team has self-organizing and managing responsibilities. 

These kinds of units are supposed to make sure that the employees are fully involved 

even at the lowest ranks, and that these units can benefit from economies of scale 

already at the lowest levels of activity. Other options are flattening the hierarchical 

pyramid, by reducing the number of managers, and creating a system where there is 

more connection between the upper management and the people who actually work 
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with the customers and supply the services. Another option emphasized the creation 

and sharing of knowledge, “learning organizations” in which knowledge is shared and 

passed efficiently and freely among the workers, which ensures constant feedback that 

enables the organization to learn quickly from its errors. The empowerment approach 

where decision-making responsibilities are dispersed to a larger number of employees. 

Organizations where the rank and responsibilities are based not on the length of service 

but on capabilities and qualifications, in order to make sure the organization remains as 

a means to an end, and not an end itself. All of these are improvements in organizational 

design, yet they remain embedded within the hierarchical framework.  

In 1976, Gilles Deleuze and Felix Guattari developed the idea of the “Rhizome” 

(Deleuze and Guattari 1976, 1987). In their book, A Thousand Plateaus, they wish to break 

the division between world and book, between nature and ideas. Nature according to 

them rarely operates as a hierarchical tree, or a root where there is a pivotal taproot 

which supports the secondary roots.  “In nature, roots are taproots with a more multiple, 

lateral, and circular system of ramification, rather than a dichotomous one” (Deleuze 

and Guattari 1987, 5). They wish to constitute a multiplicity, in which all parts of the 

system, the nodes, are connected. They call these kinds of systems rhizomes. Rhizomes, 

as subterranean stems, are very different from the roots and radicals. It is a stem of a 

plant which sends out roots and shoots from its nodes. Bulbs and tubers are rhizomes. 

(See pictures below)  
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Figure 12: Examples of Rhizomes in Nature—A Euphorbia plant (left) and 
ginger plant (right) sending out rhizomes (Wikimedia Commons contributors) 

If a rhizome is separated into pieces, each piece may be able to create a new 

plant. Some examples of plants that are propagated this way are the asparagus, ginger, 

irises, sympodial orchids and more. Some animals are rhizomatic in their pack form, for 

example rats are rhizomes, when they swarm over each other. Even the brain itself acts 

much more like a grass than a tree, even when we wish to impose on it the logic of a 

tree.  

The main characteristic of the rhizome is: any point of the rhizome can and must 

be connected to other points. That is very different from the tree, which has a fixed 

point, and thus a fixed order. A rhizome can be broken at any given spot, but it will start 

up again on one of its old lines, or on new lines. The rhizome always has multiple 

entryways. It is not composed of unites, but directions in motion. It has no beginning 

nor end, just a middle. The rhizome is a-centered, non-hierarchical, non-signifying 

system without a general, central, organizing automaton. It is defined only by a 

circulation of states (Deleuze and Guattari 1987, 7-14).   
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That is very different from the arborescent systems which are hierarchical with 

unique centers of significance, where “an element only receives information from a 

higher unit, and only receives a subjective affection along pre-established paths” 

(Deleuze and Guattari 1987, 16). In the rhizome, you don’t have a unity.  Local 

operations and global results are synchronized without a central agency, rather through 

a multiplicity of connections, nerve fibers.   

The biggest infrastructure to be created in a structure which is a true alternative 

to hierarchy started as a United States defense project during the cold war: the Internet. 

The Internet as a network, where nodes or actors are interconnected in a decentralized 

manner, is a revolutionary structure which changed the world and the way social 

scientists think, especially during the last 20 years. Understanding the history and 

structure of the internet is therefore important. 

In 1962 the United States Department of Defense’s Advanced Research Projects 

Agency (DARPA), installed three separate network terminals: one for System 

Development Corporation in Santa Monica, one for Project Genie at the University of 

California, Berkeley, and one for the Compatible Time-Sharing System project at the 

Massachusetts Institute of Technology (MIT). The need for internetworking was made 

obvious by the apparent waste of resources this arrangement caused. The connection of 

the three centers, in a non-hierarchical structure, was the beginning of what is called the 

Internet. The early networks were developed for the command and control of nuclear 
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forces. The aim was to build a decentralized network in order to avoid the possibility 

that damage caused to a central node will compromise the entire network. 

The networks were government funded and therefore restricted to 

noncommercial uses such as research; unrelated commercial use was strictly forbidden. 

This initially restricted connections to military sites and universities. During the 1980s, 

the connections expanded, in a “Rhizomatic” structure, to more educational institutions, 

and even to a growing number of companies such as Digital Equipment Corporation 

and Hewlett-Packard, which were participating in research projects. In the late 1980s, 

the first commercial internet service provider (ISP) companies were formed, expanding 

the network to non-education-related users, such as banks, and bringing prices low 

enough so that junior colleges and other schools could afford to participate in the new 

arenas of education and research. 

Since 1994, the Rhizome grew even faster as both government institutions and 

competing commercial providers created their own backbones and interconnections. 

Regional network access points (NAPs) became the primary interconnections between 

the many networks and the last commercial restrictions ended. Finally, the Internet was 

decentralized and in a couple of years the network became global  (Griffiths 2001).  

The history of the internet is an “ideal type” example of the growth, not only of a 

large network-structure but also of the idea of networks. It has inspired thinkers to 
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question previous structural assumptions, and to develop novel theoretical frameworks 

which could fit and explain the survival of this “new” structure.  

In 2000, Albert-László Barabási, motivated by the DARPA proposal, performed a 

series of computer experiments to test the Internet’s resilience to router failures. Starting 

from the best available Internet map, he removed randomly selected nodes from the 

network. Expecting a critical point, he gradually increased the number of removed 

nodes, waiting for the moment when the Internet would fall to pieces. To his great 

astonishment the network refused to break apart. He could remove as many as 80 

percent of all nodes, and the remaining 20 percent still hung together, forming a tightly 

interlinked cluster. This finding agreed with the increasing realization that the Internet, 

unlike many other human-made systems, displays a high degree of robustness against 

router (local actors’) failures (Barabási 2002, 113). Barabási’s findings can be seen as an 

empirical examination of a human construct, the internet, which has a rhizomatic 

structure. His further examination of this fascinating structure led him to an additional 

conclusion regarding the ways in which this structure grows:    

“We understand that internal links, rewiring, removal of nodes and 

links, aging, nonlinear effects, and many other processes affecting network 

typology can be seamlessly incorporated into an amazing theoretical 

construct of evolving networks, which contain as a particular case the scale-

free model. These processes alter the way networks grow and evolve, 

inevitably changing the number and size of the hubs. But in most cases 

when growth and preferential attachment are simultaneously present, hubs 
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and power laws emerge as well. In complex networks, a scale-free structure 

is not the exception but the norm, which explains its ubiquity in most real 

systems” (Barabási 2002, 90).   

 

His theory of evolving networks, the scale-free model, in which he views 

networks as dynamic systems that change continuously over time, embodied a new 

modeling philosophy (Barabási 2002, 90). His goals shifted from describing the topology 

to understanding the mechanism that shapes network evolution. This shift in focus 

resulted in a dramatic change in the language of networks since the classical models 

were of a static nature, and now growth was incorporated into the models. This 

understanding, that structure and network evolution couldn’t be divorced from one 

another, was a major shift from the static models which dominated our thinking of social 

systems for decades.  In addition, he understood that the growth of the “rhizomatic” 

structure he described, that of the internet, was not random, but according to power 

laws which required him to introduce preferential attachment to his model. According 

to him, “these shifts in thinking created a set of opposites: static versus growing, random 

versus scale-free, structure versus evolution” (Barabási 2002, 91).  



 

57 

 

Figure 13: Growth of a Scale-free Network (Barabási 2002, 122) 

Barabási claims that the scale-free topology is the natural result of the constant 

growing of real networks. You start with two connected nodes, in each phase a new 

node adds to the network. In the decision of which node to connect to, the new nodes 

preferred to connect to the nodes that have more links. Thanks to the preferred growth 

and connection, hubs with a lot of links are created.     

 

Figure 14: Preferential attachment 

A traditional way of describing networks is clusters of close connection where 

our good friends are usually also close friends between themselves (the thick lines), and 

weak connections, which connect our friends to their acquaintances, who have strong 

links on their own (Barabási 2002, 63).  
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Figure 15: The interstate road (random) network VS. The airline (scale-free) 
network (Barabási 2002, 99)  

In the first map, the distribution of the connections of the random network 

functions according to the bell curve, which means that most of the intersections have 

the same number of connections, and intersections with a large number of connections 

do not exist. Therefore, the random network is similar to the interstate road network, 

where the intersections are the cities and the connections are the roads which connect 

them. Thus, the number of roads reaching most cities is similar. In contrast, the power 

distribution of the scale-free network predicts that most of the intersections will have a 

small number of connections, and what will connect them is a small number of hubs 

with a large number of connections (the right-hand side picture). Visually the structure 

is similar to the airline networks, where a large number of small airports are connected 

through a few large hubs (Barabási 2002, 99).   

There are other examples and more sophisticated visualizations of the scale-free 

networks such as Matthew Hurst's visualizations of the blogosphere where he depicts 

communities that form around the exchange of information.  
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Figure 16: Matthew Hurst's visualizations of the blogosphere (Naone April 
2008) 

Many of the researchers examining networks, including Barabási, went to nature 

to see if this structure exists outside of human artificial construction. Very much as in 

the past, researchers went to nature in order to examine the complex relations within 

hierarchy, so researchers went, and still go, to nature in order to explore the new ideas—

to see if non-hierarchical structures could be seen as “natural” constructions which exist 

in the actual world, prior to our theoretical framing, and our artificial creations. Thus, 

Barabási goes on to examine whether his scale-free model depicts dynamics outside the 

realms of artificial human construction:    

“We now know that clustering is present on the Web; we have 

spotted it in the physical lines that connect computers on the Internet; 

economists have detected it in the network describing how companies are 

linked by joint ownership; ecologists see it in food webs that quantify how 

species feed on each other in ecosystems; and cell biologists have learned 

that it characterizes the fragile network of molecules packed within a cell. 

The discovery that clustering is ubiquitous has rapidly elevated it from a 
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unique feature of society to a generic property of complex networks and 

posed the first serious challenge to the view that real networks are 

fundamentally random” (Barabási 2002, 50). 

2.4.2.2 The rhizome scale-free network structure and the Presbyterian Church (U.S.A.) 

The Presbyterian Church (U.S.A.) defines itself as “both catholic and particular. 

Both characteristics are to be found in a particular church” (Presbyterian Church 

(U.S.A.) 2009, G-7.0101). “All governing bodies of the church are united by the nature of 

the church and share with one another responsibilities, rights, and powers as provided 

in the Presbyterian Church Constitution. The governing bodies are separate and 

independent, but have such mutual relations that the act of one of them is the act of the 

whole church performed by it through the appropriate governing body” (Presbyterian 

Church (U.S.A.) 2009, G-9.0103).  

 

Figure 17: Organizational chart of Presbyterian Church (U.S.A.) 
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The Constitution of the Presbyterian Church (U.S.A.), part two, the Book of 

Order, defines the form of government, directory for worship, and rules of discipline of 

the denomination. According to it, a particular church in the Presbyterian Church can be 

organized only by the authority of a presbytery. Yet the presbytery, as soon will be 

explained, is comprised from and represents all of the particular churches in the relevant 

area. The particular church carries a vital responsibility in the mission of the church. 

Congregations serve as essential mission arms of the presbytery and of the larger church 

(Presbyterian Church (U.S.A.) 2009, G-7.0102). The congregation is made up of all 

members on the active role of a particular church. All such members who are present at 

a congregational meeting are entitled to vote (Presbyterian Church (U.S.A.) 2009, G-

7.0301). The members of a particular church voluntarily put themselves under the 

leadership of their officers, whom they elect. The session, which consists of the pastor or 

co-pastors, the associate pastors, and the elders in active service, is the governing body 

in a particular church (Presbyterian Church (U.S.A.) 2009, G-7.0103). The pastor is the 

moderator of all meetings of the congregation (Presbyterian Church (U.S.A.) 2009, G-

7.0306). Though the minister has many responsibilities, he is not a member of the 

congregation, and she or he may not vote in the meetings of the congregation 

(Presbyterian Church (U.S.A.) 2009, G-7.0308).  

The presbytery’s structure and goals are defined in the constitution. It is the 

council for the coordination of mission and program. A presbytery is formed by all the 
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congregations and the Ministers of Word and Sacrament in a geographic area together 

with elders selected from each of the congregations. The presbytery has at least seven 

members, with not more than one of its elder members from any one of its constituent 

churches. It has two elected officers: a moderator and a stated clerk. The Moderator of 

the presbytery is elected annually and is either a minister member or an elder 

commissioner from one of the presbytery's congregations. The presbyteries are the hubs 

(or clusters) of this network. Weaker links connect between the different presbyteries to 

the judicial commissions, synods, and the general assembly. Weak direct links also 

continue to exist directly between the congregations, the pastors, and the elected elders 

to the judicial commissions, synods and general assembly. This makes this structure 

different from a hierarchical network.       

There are currently 173 presbyteries for the more than 10,000 congregations in 

the PC (USA). Only the presbytery (not a congregation, session, synod, or General 

Assembly) has the responsibility and authority to ordain church members to the 

Ministry of Word and Sacrament, to install Ministers of Word and Sacrament to (and/or 

remove them from) congregations, and to remove a minister from the Ministry of Word 

and Sacrament. Members of the congregation choose their own pastor with the 

assistance and support of the presbytery by creating a nominating committee and then 

voting for the pastor they desire to lead their church. The presbytery must approve the 

choice and officially install the pastor at the congregation. In addition, the presbytery 



 

63 

must approve if either the congregation or the pastor wishes to dissolve that pastoral 

relationship. The presbytery works closely with the congregation in plans for the service 

and witness of the particular church, in coordinating its work with other churches, in 

counseling concerning bylaws for the congregation conforming to the Constitution of 

the Presbyterian Church (U.S.A.), and in giving other forms of support and 

encouragement that will strengthen the mission of the congregation in the larger life of 

the denomination (Presbyterian Church (U.S.A.) 2009, G-7.0201). 

The presbyteries are then organized within a geographical region to form 

a synod. Each synod contains at least three presbyteries, and its elected voting 

membership is to include both elders and Ministers of Word and Sacrament in equal 

numbers. There are no fewer than 11 members with, insofar as practicable, not more 

than one member from any one of its constituent presbyteries. Synods have various 

duties depending on the needs of the presbyteries they serve. In general, their 

responsibilities might be summarized as: “developing and implementing the mission of 

the church throughout the region, facilitating communication between presbyteries and 

the General Assembly, and mediating conflicts between the churches and presbyteries” 

(Presbyterian Church (U.S.A.) 2009, G-12.0102). Synods are required to meet at least 

biennially.  

The General Assembly is the highest governing body of the PC (USA). It consists 

of commissioners elected by presbyteries (not synods). There are at least 15 members 
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with at least one member from each of its constituent synods. Its main responsibilities 

are to: “Set priorities for the work of the church in keeping with the church's mission 

under Christ, to develop overall objectives for mission and a comprehensive strategy to 

guide the church at every level of its life, to provide the essential program functions that 

are appropriate for overall balance and diversity within the mission of the church, and 

to establish and administer national and worldwide ministries of witness, service, 

growth, and development” (Presbyterian Church (U.S.A.) 2009, G-13.0103).  

The General Assembly also elects a General Assembly Mission Council (GAMC). 

There are 48 elected members of the General Assembly Mission Council, who represent 

synods, presbyteries, and the church at-large. Among the elected members’ major 

responsibilities is the coordination of the work of the program areas in light of General 

Assembly mission directions, objectives, goals and priorities. The GAMC meets three 

times a year. The General Assembly elects an Executive Director of the General 

Assembly Mission Council, who is the top administrator overseeing the mission work of 

the PC (USA) (Presbyterian Church (U.S.A.) 2009, G-13.0200). 

The structure of the Presbyterian Church (U.S.A.) is “rhizomatic,” it is 

characterized by many interlinks, where all parts of the network are connected to each 

other (a high connectivity level). The function of many of the bodies in the structure is to 

serve as coordinators, representing certain bodies and connecting them to others. The 

network may be disconnected at any point; a particular congregation, a presbytery, a 
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synod and even the General Assembly may be disassembled, but as they are all 

representative bodies of people connected by certain ideas, and each body has 

representatives from the other bodies—the Presbyterian church structure would manage 

to start up again on one of its old bodies (lines), or manage to create new bodies.  

The centrality level is low, as can be seen in Figure 17, the structure has neither 

beginning nor end; it is a-centered and non-hierarchical as all the governing bodies of 

the church share with one another responsibilities, rights, and powers. Each governing 

body represents and symbolizes the entire church. Thus, there is no one central body of 

authority which has the legitimacy to set rules and define doctrine to others. Doctrine 

and policy is set through the outcome of the tightly coupled network of mutual 

relations.  

This structure, on the one hand, enables a higher growth rate than the 

hierarchical structure (thus, an intermediate growth rate), since initiating and creating a 

new local church requires permission from only one other body, whereas in the 

hierarchical structure the initiation and acceptance of a new church into the 

denomination requires permission from many more bodies, going up the hierarchical 

ladder, causing far more bureaucracy. On the other hand, relative to the hierarchical 

structure, it is less able to deal effectively with challenges to the network in the form of a 

crisis occurring to one of its nodes. This is because the decision to prioritize resources, 

and to allocate resources from one place to another, is not determined by an immediate 
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decision of a higher rank, but through a general meeting of representatives from the 

other bodies. This meeting is hard to coordinate, and occurs mostly annually or 

biannually, though in case of emergency, it could be organized sooner than originally 

scheduled. However, though the level of dealing with challenges is lower than the 

hierarchical structure, it is still intermediate and not low, since there are many mediating 

bodies whose major function is to coordinate between the different bodies and foster 

cooperation.     

2.4.3 The Dandelion structure – dispersion network 

2.4.3.1 Theoretical background: The Dandelion structure 

Deleuze and Guattari state that “thought lags behind nature” (Deleuze and 

Guattari 1987, 5). I emphatically endorse this statement. Thus, the inspiration and major 

metaphor on which the concept of the Dandelion network is based is a natural 

phenomenon, or more specifically a flowering plant, the dandelion. The dandelion (Its 

official Latin name is Taraxacum officinale, a herbaceous perennial plant of the 

family Asteraceae) is considered a weedy species. It grows in areas with moist soils: in 

lawns, roadsides and disturbed shores of water ways. It is abundant all over the world. 

The dandelion is best known for its yellow heads, which turn into round balls of silver-

tufted fruits. We have all played with them as children, blowing at the silver round tufts, 

and observing with fascination as the tufts are carried away by the wind. It is exactly the 

http://en.wikipedia.org/wiki/Perennial_plant
http://en.wikipedia.org/wiki/Asteraceae
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method in which this flower spreads itself which still fascinates me, and on which I base 

my model.   

 

 

Figure 18: The Dandelion flower in its different developmental stages (Steely 
2012) 

On each flower-head there are between 54 and 172 seeds (bisexual and 

genetically identical to each other). Each is connected to silky pappi (silver-white in 

color), which form the parachutes that enables the seed to be wind-blown. When 

released, the seeds can be spread by the wind up to several hundred meters from their 

source. The seeds are very resilient; they do not depend on cold temperatures before 

they will germinate. It is also a common colonizer after fires: the seeds remaining viable 

in the seed bank for many years, with one study showing germination after nine years. 

And the plant itself adapts to most soils. This method of spreading the seeds makes it 

incredibly difficult for farmers to fight against the proliferation of this plant, as the seeds 

are a common contaminant in crop and forage seeds. It is this mechanism which makes 

the dandelion an efficient weed. This mechanism of spreading appears in many flowers 

(like the common groundsel) and plants which are considered weeds. It is also prevalent 
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in the animal kingdom where, for example, lions travel in packs and once a new male 

cub grows up and there is already a strong male pack leader, the young lion will leave 

the pack to create a new pack of its own. This structure appears in human behavior and 

organizations as well. For example, in certain types of immigration patterns where 

refugees, prosecuted in their country of origin, go to a new land in order to create a new 

community. Or for another example: the Puritans emigrating from England to North 

America. Institutions such as churches and corporations may also organize in such a 

manner. For example, when a corporation franchises its brand and enables the creation 

of new shops under its brand name. Each shop which is created is an independent unit 

in its management and calculations of profitability. There are no money transactions 

happening between the shops, or from “higher” management, since that does not exist. 

There is only a local manager who pays the company for the specific usage of its name 

and/or products. Each shop manager has to raise funds in order to create the place and 

to sustain its own profitability.  

All these network structures can be encompassed by the “the Dandelion 

dispersion network,” which is composed of the following parts (network-term and 

metaphorical equivalent): 

 - Head – central node/actor, head of a local hierarchy, it is the head of the 

dandelion flower. 
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 - Seeds - the nodes connected to the head and which have a potential to become 

a head themselves. 

 

 

 

                      - Flower- local hierarchical network. 

  

               -  Edge, direct link, connection of the seed to the head.  

                - Leap, a transition path, movement of a node from one point to another 

enabling it to develop into a “head.” 

The Dandelion dispersion network starts with a single head, with many seeds 

connected to it (this comprises a single flower). These seeds are genetically identical to 

the head. For simplification purposes, it is assumed that in each time period one seed 

from that flower flies in the wind, leaping from its original location to a new location, 

lands on the ground and creates a new flower head which accommodates to its new 

surroundings. This flower head in turn grows seeds which would have the ability to 

“leap” as well and to create new heads. Thus, the flower/weed disperses quickly. This 

process, in a simplified manner (in any given time not all flowers send out seeds), is 

depicted in the following diagrams:  
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Figure 19: Growth of a Dandelion network 

2.4.3.2 Model and simulation of the Dandelion network structure 

2.4.3.2.1 The Dandelion Network Model 

𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 - The probability of a seed becoming a head in point (𝑥𝑥,𝑦𝑦) is a function 

of a few factors which determine where the new seed will land and whether it will be 

successful in sprouting:  
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Figure 20: Components of the Dandelion model 

 

𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑃𝑃𝑑𝑑 ∙ (1 − 𝑃𝑃𝐵𝐵) ∙ 𝑃𝑃𝑐𝑐 ∙  𝜂𝜂 

Where: 

𝑃𝑃𝐴𝐴(𝑥𝑥0,𝑦𝑦0) − Seed spreading: it is the probability of seed spreading to a certain 

location (𝑥𝑥0,𝑦𝑦0), given the distance it is from heads it could have originated from (𝑀𝑀 − 

total number of heads). The further the designated location for sprouting (𝑥𝑥0,𝑦𝑦0)  is from 

the original location of the seed’s head (𝑥𝑥𝑚𝑚,𝑦𝑦𝑚𝑚), the less likely it is that the seed will 

sprout in that location. This distance is called 𝑟𝑟𝑚𝑚 and the effect of distance on the 

spreading is normally distributed with variance 𝜎𝜎𝐴𝐴2. 

𝑟𝑟𝑚𝑚 = �(𝑥𝑥0 − 𝑥𝑥𝑚𝑚)2 + (𝑦𝑦0 − 𝑦𝑦𝑚𝑚)2 
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This probability changes over time. As more heads are produced, the probability 

of a seed sprouting in certain location (𝑥𝑥0,𝑦𝑦0) increases. The higher the number of heads, 

the higher the total number of seeds produced, and the higher the likelihood of a seed 

sprouting in any given location. 

𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0) − Density of existing heads: The probability of a seed sprouting in a 

certain location given the density of already existing heads in the area 𝑣𝑣𝑡𝑡ℎ surrounding 

the designated location of sprouting (𝑥𝑥0,𝑦𝑦0). 𝑣𝑣𝑡𝑡ℎ is the maximum radius zone which 

affects the growth of the new seed. 𝑁𝑁 is the number of heads there are in the radius of 

𝑣𝑣𝑡𝑡ℎ, and 𝑣𝑣𝑑𝑑 is the distance between the designated location for sprouting and its i-th head 

neighbor. The higher 𝑁𝑁 is and the closer the existing heads are to the designated location 

of sprouting (a smaller 𝑣𝑣𝑑𝑑), the smaller the probability that the seed will manage to 

sprout in that area, since existing heads compete for the same resources that it will use.   

𝑣𝑣𝑑𝑑 = �(𝑥𝑥0 − 𝑥𝑥𝑑𝑑)2 + (𝑦𝑦0 − 𝑦𝑦𝑑𝑑)2 

𝑃𝑃𝐵𝐵′(𝑥𝑥0,𝑦𝑦𝑑𝑑) = �(𝑣𝑣𝑡𝑡ℎ − 𝑣𝑣𝑑𝑑)2
𝑁𝑁

𝑑𝑑=1

 

Where k is a normalizing factor to ensure 𝑃𝑃𝐵𝐵 is a distribution function, 

𝑘𝑘 = � 𝑃𝑃𝐵𝐵′(𝑥𝑥,𝑦𝑦)
𝑥𝑥,𝑦𝑦

 

𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦𝑑𝑑) =
1
𝑘𝑘
𝑃𝑃𝐵𝐵′(𝑥𝑥0,𝑦𝑦𝑑𝑑) 
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𝑃𝑃𝐶𝐶(𝑥𝑥,𝑦𝑦) − Fertility of ground: these are the conditions in which the seed will 

operate—the better the conditions, the higher the probability the seed will successfully 

sprout in a given location. For example, if the seed is a person trying to open a small 

shop in a given area, the number of potential customers (thus the population density) is 

an important factor in his decision to open a shop in that certain location. 𝑃𝑃𝐶𝐶 is a given 

probability for each location, since this data is independent of the seed or other heads 

existing. I assume, for purposes of simplification, that this probability does not change 

over time. Deserts remain deserts and grasslands remain grasslands for very long 

periods of time. In the examples I have given, highly populated areas have been 

relatively highly dense for a significant period of time, the same for sparse areas. These 

conditions will change only under drastic circumstances (such as economic or natural 

disasters), and in such cases 𝑃𝑃𝐶𝐶(𝑥𝑥,𝑦𝑦) will change, however it does not change 

substantially with every time period.  

𝜂𝜂 − Success rate: The probability of a seed once in the designated location for 

sprouting to become, after a single time period, a head and to successfully create a 

flower.  

 

2.4.3.2.2 Assumptions for simulation: 
 

In the model it is assumed that 𝜎𝜎𝐴𝐴2 >  𝜎𝜎𝐵𝐵2  (as 𝜎𝜎𝐵𝐵2 is limited by 𝑣𝑣𝑡𝑡ℎwhereas 𝜎𝜎𝐴𝐴2 applies to 

the entire area and is not limited). This assumption makes theoretical sense as seeds 
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could spread to a relatively large area, whereas only within a very close proximity of 

existing heads will a newseed trying to become a head require and compete over the 

same resources as the existing heads. Thus the variance of the distribution of 𝑃𝑃𝐴𝐴(𝑥𝑥0,𝑦𝑦0) is 

substantially larger than that of 𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0). However, there may be extreme conditions 

when this might not be the case, such as an organization with a really low capacity to 

mobilize to new areas (such as very large factories needing special infrastructure), or 

that existing heads make the formation of new heads near them completely redundant 

(such as building a second fire department in a small town near the one which already 

exists). For simulation purposes, and as is true in most real-life cases, I will set 𝜎𝜎𝐴𝐴2 to be 

larger than 𝜎𝜎𝐵𝐵2, where 𝜎𝜎𝐴𝐴2 =  3 and 𝜎𝜎𝐵𝐵2 = 0.5 . 

𝜂𝜂 = 0.8 – I have set the success rate to be 80 percent. This is relatively high for 

any organization growth since many new “heads” which are created fail, however the 

aim is to show that not all seeds become heads, and the success rate depends on the type 

of organization being modeled. If the success rate is lower, it then changes the number 

of iterations needed in order to create a certain number of seeds.  

𝑣𝑣𝑡𝑡ℎ = 3 – The radius around the designated area for sprouting in which we 

examine the existence of competing heads, since in that area competing heads will have 

an effect. It is set as 3 measures of distance, but any distance could be set, depending on 

the characteristics of the heads (what kind of organization the heads symbolize, how 

much does the presence of one node makes the others redundant). 
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A single seed is spread from each head at any given time period. 

Creating 𝑃𝑃𝐶𝐶(𝑥𝑥,𝑦𝑦): For creating 𝑃𝑃𝐶𝐶(𝑥𝑥,𝑦𝑦), I have constructed a normalized fertility 

level of ground (or population distribution) for the entire area examined, constructing 𝑍𝑍, 

which is the number of “fertility spots,” spots which represents the existence of highly 

fertile ground (or populated area). Highly fertile grounds (a city) consist of a few spots 

jointly clustered. For simulation purposes, I have generated a map which consists of one 

area with highly fertile grounds (a city), one area with mid-level rates of fertility (a 

town) and two areas with low fertility levels (villages). The colors in the diagram depict 

the density of people within each area. 

     

 

Figure 21: Heat map of fertility of ground which includes a city, a town and 
two villages 
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2.4.3.2.3 Simulation 
 
2.4.3.2.3.1 Creating a simulation of Seed Spreading (𝑃𝑃𝐴𝐴(𝑟𝑟))) and Density of Existing Heads 
(𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0)) distribution functions: 

 

Diagram 1 shows the location of seeds which have successfully become heads in 

the entire area in any given time (𝑡𝑡). In this case there are four heads in 𝑡𝑡 = 3.  

 

 

Figure 22: Diagrams of the seed’s location, spreading and freedom from competing 
heads 
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Diagram 2 is the seed spreading distribution function ((𝑃𝑃𝐴𝐴(𝑥𝑥0,𝑦𝑦0)). It is created 

based upon the location of heads (as seen in diagram 1), which in turn creates a 

probability distribution function describing the probability of a new seed growing into a 

head in any given area in the following period of time (𝑡𝑡 + 1). The probability is higher 

the closer the seed is to already existing heads which it could have originated from. 

Diagram 3 is also created based upon diagram 1. It is the density function of already 

existing heads ((𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0)), yet this time the closer the seed is to existing heads, within a 

perimeter of 𝑣𝑣𝑡𝑡ℎ, the more it will have to compete over existing resources with other 

heads, thus the probability is smaller that it will be situated within the very near 

proximity of other heads. It can be seen in diagram 3 that the lowest probability of a new 

seed to become a head is in the exact position of another head, or in its really close 

proximity.   

Competing over same resources is relevant only for the very near area 

surrounding the existing heads, whereas seeds could spread to a relatively large area. 

Thus the variance of the distribution of 𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0)is substantially smaller than that 

of 𝑃𝑃𝐴𝐴(𝑥𝑥0,𝑦𝑦0). We can see that in the diagrams, where the probability density function 

which is affected by the location of the seed in diagram 3 is smaller than in diagram 2. 
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2.4.3.2.3.2 Simulation of the growth of the Dandelion network: 

The main objective of this simulation model is to describe the growth and 

dispersion of the Dandelion type organization under the chosen assumptions. 

 

Figure 23: Simulation of the Dandelion growth model at 𝒕𝒕 = 𝟏𝟏  

 

Diagram A (𝑃𝑃𝐴𝐴(𝑥𝑥0,𝑦𝑦0) – similar to diagram 2 and diagram B (𝑃𝑃𝐵𝐵(𝑥𝑥0,𝑦𝑦0) – similar 

to diagram 3 are created based on the location of the existing heads. In 𝑡𝑡 = 1 there is 
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only one head. Its location can be inferred from both diagrams, therefore the additional 

seed location diagram (similar to that in diagram 1) will not be attached. Diagram C 

(𝑃𝑃𝐶𝐶(𝑥𝑥,𝑦𝑦) is the given level of fertility of ground as explained earlier. Diagram D is the 

aggregate probability density function which is created based upon the functions of the 

previous diagrams (𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑃𝑃𝑑𝑑 ∗
1
𝑃𝑃𝑏𝑏
∗ 𝑃𝑃𝑐𝑐 ∗  𝜂𝜂). It enables us to estimate what is the 

probability of a new head sprouting in each location in the area studied. Thus when new 

seeds are created and dispersed, the location in which they will successfully sprout in 

the next period of time (𝑡𝑡 + 1) is based upon this function.       
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Figure 24: Simulation of the Dandelion growth model at 𝒕𝒕 = 𝟐𝟐  

In 𝑡𝑡 = 2 a new dandelion was formed. As can be seen in the diagrams, the new 

dandelion is located in the proximity of the “town,” where there is a higher fertility rate 

(or a high concentration of population). It is not too close to the original dandelion, since 

it would not like to compete over the same resources with an already existing head, yet 

not too far, since it requires more effort to spread far from the head than to grow closer. 

The likelihood of a seed spreading far away from its origination is smaller than for a 
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seed to sprout in a close proximity to its origination point. In the Probability Density 

Function (PDF) of new dandelions forming, it can be seen that the probability of a new 

dandelion forming is higher around the areas of the original head, the newly created 

head, and in the area of the town and city, since they are great attractors for the creation 

of new heads in their area.  

 

Figure 25: Simulation of the Dandelion growth model at 𝒕𝒕 = 𝟓𝟓 
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In 𝑡𝑡 = 5, though we would expect to see 16 heads, we only see 10. This is a result of the 

part of the model which set the success rate to be only 80 percent (𝜂𝜂 = 0.8), which means 

that seeds could fail in their process of becoming new “heads.” In addition, we can see 

that the city managed to attract a seed to form a head in its proximity. However, the two 

villages, which in their area was the starting point, continued to strongly attract the new 

heads forming, and a cluster of heads formed in that location.   
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Figure 26: Simulation of the Dandelion growth model at 𝒕𝒕 = 𝟏𝟏𝟏𝟏 
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Figure 27: Location of seeds at 𝒕𝒕 = 𝟏𝟏𝟏𝟏 

In 𝑡𝑡 = 10 a large scatter of dandelions across the entire map can be seen, 

however it is also evident that two major clusters of dandelions were formed—one in 

the middle between the two villages, close to the point where the original head was 

located, and one in the city. Though in 𝑡𝑡 = 2 a head was formed in the direction of the 

town, this head did not succeed in creating a substantial trend in which more seeds are 

located in its proximity. However, since the model is a probabilistic model, alternative 

locations and trends could have formed, and the seeds could have been distributed in a 

different manner.   

2.4.3.2.3.3 Alternative ending - Dandelion growth model:  𝑡𝑡 = 10 

When running the computer simulation again, with the same model and the 

same starting point, for ten periods of time, we can see that different trends were 

formed.  
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Figure 28: Alternative ending - Dandelion growth model: 𝒕𝒕 = 𝟏𝟏𝟏𝟏 

 

In this simulation, there is less of a concentration of heads; they are more 

dispersed than in the previous simulation. The clusters that did form in this simulation 

are in the area of the two villages, though not a lot of heads are in the middle of the two 

villages as was the case in the previous simulation, but rather two separate small 

clusters each in every village. In addition, a substantial cluster formed in the town, 
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which previously did not manage to attract a concentration of heads, while the city was 

nearly completely ignored. 

As a probabilistic model, the dandelion model does not predict completely 

where and in what pattern the new dandelions will be formed. It does not offer a 

complete map or shape of a “right” or “wrong” structure, but it tells us a story about its 

mechanisms of growth, and the relationships, but not ties, between the different nodes. 

This model is not only a structural model which has advantages and disadvantages in 

comparison to the previous models, as I will state later, but it is also a model that is 

unique and different, and has a right to exist on his own. This is a model which, I 

believe, could be useful to understand and explain a whole new spectrum of institutions 

and organizations around us.         

2.4.4 The Dandelion structure and the United Church of Christ 

The United Church of Christ is organized in the structure of a dandelion. The 

basic unit of the United Church of Christ is the Local Church. The autonomy of the Local 

Church is inherent and modifiable only by its own action. Nothing in the Constitution 

and Bylaws of the United Church of Christ harms or limits the right of each Local 

Church to continue to operate in the way customary to it; nor is it construed as giving to 

the General Synod, or to any Conference or Association now, or at any future time, the 

power to abridge or impair the autonomy of any Local Church in the management of its 

own affairs. Such affairs include, but are not limited to: “the right to retain or adopt its 
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own methods of organization, worship and education; to retain or secure its own charter 

and name; to adopt its own constitution and bylaws; to formulate its own covenants and 

confessions of faith; to admit members in its own way and to provide for their discipline 

or dismissal; to call or dismiss its pastor or pastors by such procedure as it shall 

determine; to acquire, own, manage and dispose of property and funds; to control its 

own benevolences; and to withdraw by its own decision from the United Church of 

Christ at any time without forfeiture of ownership or control of any real or personal 

property owned by it. Actions by, or decisions or advice emanating from, the General 

Synod, a Conference or an Association, should be held in the highest regard by every 

Local Church” (Christ 2010, ARTICLE V). 

This autonomous Local Church is the equivalent of the single Dandelion forming 

and having to sustain itself.  

New “Dandelions” or Local Churches are formed simply when a certain group 

of believers create a new local church and decide to define themselves as belonging to 

the denomination of the United Church of Christ.   

Thus, the following Local Churches compose the United Church of Christ: 

a) “The Local Churches of the Evangelical and Reformed Church which have 

collectively voted to join the United Church of Christ (during the 1957 merger); 
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b) The Local Churches of the Congregational Christian fellowship which vote to 

become a part of the United Church of Christ, or which vote to approve this 

Constitution;  

c) Any Congregational Christian Local Church which, although it has not voted 

to become a part of the United Church of Christ, or to approve this Constitution, votes to 

join the United Church of Christ after this Constitution is declared in force; 

d) Any Local Church which, after this Constitution is declared in force, is 

accepted into an Association, or Conference, of the United Church of Christ; 

e) The Local Churches of any denomination which, after this Constitution is 

declared in force, unites with the United Church of Christ. 

In addition, an Association or a Conference of the United Church of Christ may, 

under such provisions as it deems wise, admit, or continue to fellowship with, any 

Congregational Christian Local Church which is not part of the United Church of Christ 

(Only that those local churches will not receive representation in the General Synod, as 

all Local Churches which belong to the United Church of Christ are represented in the 

General Synod by the delegates from the Conferences to which they belong)” (Christ 

2010, ARTICLE V). 

This is a very inclusive structure, as is the case with the Dandelion flower plant, 

which has many sub-species, variations, or local “mutations.” In the same manner that 

the plant adjusts itself to its local environment, each local church in the United Church 
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of Christ is different. Those in more similar “environmental conditions” are more likely 

to have similar beliefs and characteristics, while those in different “environmental 

conditions” are likely to develop into a different “sub-species.” This inclusiveness is also 

the mechanism which enables the growth rate to be high, as Local Churches can easily 

join the church, and define themselves as part of it, spreading quickly into vast areas, 

adjusting quickly to new surroundings.   

In the United Church of Christ there is no worldly head of the church, as they 

declare: “the United Church of Christ acknowledges as its sole Head, Jesus Christ, Son 

of God and Savior” (Christ 2010, Preamble). However, there are larger levels of 

organization, but these have a very different structural role in comparison to other 

church structures.  

 

Figure 29: Organizational chart of the United Church of Christ 
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There are three such larger bodies: 

An Association is that body within a Conference of the United Church of Christ, which 

is composed of all Local Churches in a geographical area, all Ordained Ministers holding 

standing or ordained ministerial partners standing therein, all Commissioned Ministers 

and Licensed Ministers in that Association. When an Association meets, its voting 

membership includes the lay delegates selected by and representing the Local Churches 

of that Association, and all ministers mentioned above.  

An Association is that body which determines, confers, and certifies the standing 

of the Local Churches of the United Church of Christ within its area. It is also that body 

which grants, certifies to, transfers and terminates ordained ministerial standing or 

ordained ministerial partner standing in the United Church of Christ.  

Though the standing of an Association as a body of the United Church of Christ 

is determined by the Conference in which it is located, an Association may retain or 

secure its own charter, and adopt its own constitution, bylaws and other rules which it 

deems essential to its own welfare and not inconsistent with the Constitution and the 

Bylaws of the United Church of Christ (Christ 2010, Article VIII). Thus, it is a 

representative body of the local churches which also enjoys the privilege of 

independence from even larger bodies.  

Local Churches are also members of larger Conferences, and a conference 

typically contains multiple associations. If there are no associations within its 
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boundaries, the conference exercises the functions of the association as well. Conferences 

are financially supported through Local Churches' voluntary contributions to "Our 

Church's Wider Mission," the United Church of Christ's denominational support system. 

The primary ecclesiastical function of a conference is to provide the primary support for 

the search-and-call process by which churches select ordained leadership. Conferences 

also provide programming resources for their constituent churches, such as Christian 

education resources and support, interpretation of the larger UCC's mission work, and 

church extension within their bounds. 

Conferences, like associations, are congregationally representative bodies, with 

each local church sending ordained and lay delegates. A Conference, may, like the other 

bodies, retain or secure its own charter, and adopt its own constitution, bylaws and 

other rules which it deems essential to its own welfare, as long as it is not inconsistent 

with the general Constitution (Christ 2010, Article VIII).  

The General Synod is the representative body of the United Church of Christ and 

is composed of delegates chosen by the Conferences. Voting members of Boards of 

Directors of Covenanted Ministries who have been elected by the General Synod 

constitute the voting delegates. There are no fewer than three delegates allocated to each 

Conference. 

The General Synod has the following main powers, provided, however, that no 

power vested in the General Synod invades the autonomy of Conferences, Associations, 
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and Local Churches, or impairs their right to acquire, own, manage, and dispose of 

property and funds:  

“To provide for the financial support of the work of United Church 

of Christ, by establishing a Treasury, which receives funds contributed to the 

General Synod for the support of the United Church of Christ and for its 

Covenanted Ministries; To create such bodies, temporary or permanent, 

suitable for the discharge of its responsibilities; To establish and maintain 

national headquarters for the United Church of Christ; To determine the 

relationships of the United Church of Christ with ecumenical organizations, 

world confessional bodies, and other interdenominational agencies; To 

encourage conversations with other communions and when appropriate to 

authorize and guide negotiations with them, looking toward formal union; 

To amend the Constitution and to adopt and amend Bylaws for the United 

Church of Christ” (Christ 2010, Article IX). 

 

The larger bodies (the Conferences, Associations and the General Synod) can be 

seen metaphorically as a hospitable neighborhood for the Local Churches which remain 

the dominant players in each of these larger bodies. The Local Churches remain 

autonomous and independent. The sole purpose of these larger bodies is to organize the 

local churches so they may make decisions regarding issues concerning all of them. The 

local churches are the ones represented and those that have the right to vote on all 

decisions. And even once a decision is made in one of those larger bodies, local churches 

cannot be forced to execute the decision in their own community, since these decisions 

are only a recommendation which “should be held in the highest regard”:  
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“The provisions herein define and regulate the General Synod and those 

Covenanted Ministries, Affiliated Ministries, and Associated Ministries, as hereinafter 

set forth, of the United Church of Christ which are related to the General Synod and 

describe the free and voluntary relationships which the Local Churches, Associations, 

Conferences and ministers sustain with the General Synod and with each other” (Christ 

2010, Preamble). 

Within the United Church of Christ, the various expressions of the church relate 

to each other in a covenantal manner. Decisions are made in consultation and 

collaboration among the various parts of the structure. As members of the Body of 

Christ, each expression of the church is called to honor and respect the work and 

ministry of each other part. “Each expression of the church listens, hears, and carefully 

considers the advice, counsel, and requests of others” (Christ 2010, Article III). 

The relations between the independent Local Churches and those larger bodies 

show that the centrality level of the structure of the United Church of Christ is very low. 

The Local Churches are highly dispersed and have a lot of freedom to make their own 

decisions regarding how to lead and manage their congregation.   

Though it cooperates with other bodies in order to achieve certain goals, the 

Local Church, autonomous and independent, remains, like the Dandelion, the body 

which is responsible for its own survival and well-being: “The Local Churches of the 

United Church of Christ have, in fellowship, a God-given responsibility for that Church, 
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its labors and its extension, even as the United Church of Christ has, in fellowship, a 

God-given responsibility for the well-being and needs and aspirations of its Local 

Churches. In mutual Christian concern and in dedication to Jesus Christ, the Head of the 

Church, the one and the many share in common Christian experience and 

responsibility” (Christ 2010, Article V). 

The low level of connectivity between the different Local Churches and between 

them and the larger bodies, reduces substantially the church’s capability to deal with 

crises or challenges occurring to parts of the network. As each organization runs its own 

budget, and only volunteers to give funds to the larger bodies, when a certain Local 

Church is in crisis, the capability of mobilizing sufficient funds in time to sustain it, or 

save it, is extremely low. Each Local Church is mostly responsible for its own fate (the 

same as a franchise unit). Thus, when a certain dandelion/Local Church does not 

succeed in accommodating to its surroundings, it simply dies out, hopefully in time to 

send some of its seeds to other places so they will manage to create a new 

dandelion/Local Church in a new location. It would then spread, according to the model 

which was presented, to the closest location where there aren’t many existing churches 

of the United Church of Christ, but which has plenty of people who could be converted.  
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2.5 Conclusion 

In this study, a new model of organizational structure, the Dandelion, has been 

introduced. This network structure is characterized by a low level of both centrality and 

connectivity, causing it to have a very high potential for growth, but also a low 

capability to deal with crises and challenges, as it is difficult to coordinate and enforce 

coordination across such organizations  

This new structural model was described alongside two other major alternative 

structures, that of the hierarchical-tree and that of the scale-free rhizome. This model is 

not better or worse than the other two types, but it is different in such a way that it can 

be used as a lens that enables seeing in a new light the advantages and disadvantages of 

the other two models.  

It was shown that the Dandelion structural model exists both in nature and in the 

social-political world and it should be discussed as a viable option for the design of 

rapid growth organizations. 

The three Mainline Protestant churches; the United Methodist Church, the 

Presbyterian Church (U.S.A.) and the United Church of Christ, were chosen as test cases 

to exemplify the three different structural models. These churches have a similar 

historical and theological background, but have chosen to adopt different organizational 

structures in order to advance their goals.    
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In future research I hope to test empirically how networks’ topological 

characteristics, that is, centrality and connectivity, influence their growth rate and 

capability to cope with crises. This I hope to achieve by conducting field research in New 

Orleans to find which of the three churches: The United Methodist Church, the 

Presbyterian Church (U.S.A.) or the United Church of Christ has coped better with the 

after effects of hurricane Katarina. Which of these churches was able to help those in 

need, build new churches and fix the old ones and mobilize former and new members in 

such a way that they did not decline and lose worshipers and churches, but rather grow 

as a result of this catastrophe.  
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3. The role of network topology in the allocation of 
government resources: The case of US government 
funding of religious congregations 
 

"We want to fund programs that save Americans one soul at a time."  President George 
W. Bush, January, 2004, in a speech in New Orleans 
 

3.1 Introduction 

A well-known and highly used definition of politics was provided by David 

Easton. Easton defined the political system as the “authoritative allocation of values for 

a society” (Easton 1953).  

Most governments in the world fund religious organizations (141 countries, 

71%) (Fox 2015). The question of how values are allocated to religious organizations and 

what makes some religious organizations more successful than others in procuring 

government resources has so far not been addressed. This chapter addresses these 

questions by focusing on the case of the United States. In comparison to most other 

countries in the world, resources to religious organizations are much scarcer and there 

are many more different religious organizations (denominations) in the United States 

than anywhere in the world (Eck 2002). This makes the government’s allocation 

decisions on the recipients of these resources much more difficult. In the year 2012, only 

4% of the religious congregations appearing in the National Congregations Study 

(Chaves, Anderson, and Eagle 2014) received government funding.          
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The current literature on distributive politics tends to follow one of two streams: 

one is supply driven and focuses on politicians’ and bureaucrats’ interests in spending. 

It stresses how relatively uniform government spending is across different districts as a 

result of pork-barreling and log rolling (Ferejohn 1974, Shepsle and Weingast 1981, 

Weingast and Marshall 1988), especially in developed countries, and looks at the process 

in which institutions, rules and guidelines are formed by politicians and bureaucrats for 

deciding how to allocate resources (Moe 1984, Wilson 1989, Blais and Dion 1991, 

Williamson 1995, Egeberg 1995, Simon 2013, Peters 2014). Much of this literature is 

rooted in public choice theory. The basis of this theory is that there is no public interest 

vs. private interest, but that politics and public interest is the aggregation of private 

decision makers’ interests: politicians’ incentives for re-election, and the incentives of 

growth of bureaucratic bodies (Buchanan and Tullock 1962, Buchanan 1990, Niskanen 

1994). Thus, according to this approach, allocation of resources, even though it is based 

on micro-foundations, follows the universal incentives of those who supply the funding 

and does not depend on the particular characteristics of a certain nation, politician, 

organization or locality.  

The second stream emphasizes the effect of demand on resource allocation and 

instead of universal individualism, emphasizes groups and their collective ability to 

promote their interests. This literature tends to focus on interest groups and lobbying 

(Olson 1965, Wilson 1981, Walker 1983, Denzau and Munger 1986, Walker 1991, Wright 
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1996, Richardson 2000, Gilens and Page 2014, Berry 2015), and the clientelistic 

relationships between political brokers and political parties (Powell 1970, Graziano 1976, 

Mouzelis 1978, Lindberg and Morrison 2008, Larreguy 2012, Hilgers 2012, Stokes et al. 

2013, Szwarcberg 2015).  

In this chapter I add a third stream, which focuses not on the supply side of 

politicians and bureaucrats nor on the demand side of interest groups and political 

brokers, but on the structural characteristics of organizations and their compatibility to 

the structure of the state, which impacts their likelihood of receiving funds. I will look at 

how the organizational network structure of those who apply for funding predicts their 

chances of success.  

The main argument of the chapter is that the network structure of the religious 

organization impacts its likelihood of receiving government funding, where the more 

hierarchical the organization the more likely it is to receive funding. The reason for this 

is that hierarchical organizations save transaction costs for governments and can better 

commit to a uniform standard of quality.  

This mechanism is different from supply and demand explanations for resource 

allocation, since it is not that some characteristics make the organizations need or 

demand more resources. Hierarchical organizations do not require more funding than 

dispersed network structures or apply more frequently for such funding. And it is also 

not a question of supply, since the size of the basket of government resources does not 
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change according to the network characteristics of the organizations that apply to it. The 

government decides how much money it allocated in grants and then some of the 

organizations that apply for these grants receive it. This chapter examines the effect 

network structure, as an orthogonal explanation to supply and demand driven theories 

of redistributive politics, has on the likelihood of being successful in receiving 

government funding.  

This theory is tested empirically looking at how network structure impacts the 

likelihood of a congregation to be successful in receiving government funding for its 

social service programs in the United States.  

The data used for this chapter comes from the National Congregations Study 

(Chaves, Anderson, and Eagle 2014) and a new dataset constructed for this chapter, 

which examines and classifies the network structure of 129 religious denominations in 

the United States.  

For testing whether there is a causal relationship between network structure and 

receiving government funding, and to rule out the possibility of reverse causality in 

which government funding impacts the network structure of religious organizations, an 

instrumental variable approach is taken, where the instrumental variable is whether the 

congregations were formed before or after the year the first transcontinental telephone 

line was formed in 1915. Congregations formed following this year were more likely to 

belong to a dispersed network structure, as the telephone was the first mass 
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communication system that was fast, accessible and affordable for daily 

communications, and which enabled organizations to form in structures that are not 

dependent on closeness of geographical distance between subordinate and superior 

entities.  

The findings show that congregations with greater need—those with a higher 

percentage of poor, black, or immigrant populations—are not more likely to receive 

government funding. Since the Faith-Based Initiative was a cornerstone of President 

George W. Bush’s internal public policy, it might be expected that southern and 

conservative congregations would receive more funding, but as will be shown in this 

chapter, that is also not the case.  

Also, supply-side explanations do not come out as having a significant effect on 

funding. Congregations located in states where there is a Republican governor or where 

the state house is controlled by the Republican Party are not more likely to receive 

funding. In addition, congregations that lobbied the government were not more likely to 

receive funding than those that didn’t, therefore lobbying, in this case, has little effect on 

increasing the supply of funding.  

The main predictor for receiving funding is the network structure the religious 

congregation belongs to. The more the network structure which the congregation 

belongs to is hierarchical, the more likely the congregation is to receive funding from the 

government. 
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3.2 Government funding of religious and faith-based 
organizations in the United States – historical 
background and current literature 

In United States law, the First Amendment to the United States Constitution, 

which passed in 1791, states that "Congress shall make no law respecting an 

establishment of religion, or prohibiting the free exercise thereof..." (Legal Information 

Institute 2018). 

The implications of the Establishment Clause on whether direct government 

funding of religious and faith-based organizations is permissible, and, if so, under what 

restrictions, were first considered in the Supreme Court in the case of Bradfield v. 

Roberts (1899). In that case, the federal government had funded a hospital operated by a 

Roman Catholic institution. The Court ruled that the funding was to 

a secular organization, a hospital, and was therefore permissible (FindLaw 2018). Since 

this ruling, many religiously-affiliated organizations (like religiously affiliated charities, 

e.g. Catholic Charities USA, the Jewish Federation, Lutheran Services of America, and 

Habitat for Humanity), hospitals and higher education institutions, have received 

funding from the US government. However, until the mid-1990s, to be eligible for public 

funding religious organizations were required to secularize their services and facilities 

(Secular Coalition for America 2015 ), as contained in the settlement agreement in the 

case Bowen v. Kendrick (1988), which defined that programs funded by the government 

could not be offered in locations that provided space for religious worship or that 
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featured religious symbols (The Pew Forum on Religion and Public Life 2009). 

Between 1996 and 2000, President Clinton signed into law several laws known by 

the common name, “Charitable Choice.” These laws enabled the government to give 

religious organizations direct funding for providing social services in the following 

federal programs: programs assisting families in need, programs for substance abuse 

and mental health, and the welfare-to-work program. While Charitable Choice 

prohibited religious organizations from using federal funds to support inherently 

religious activities (such as worship, religious instruction, or proselytization), it did 

remove previous restrictions and enabled, for example, that a religious environment in 

the facilities which provide the services may be maintained, and that a religious 

organization providing such services could consider religious beliefs in hiring and firing 

employees (White House Faith Based and Community Initiatives 2001). The removal of 

such restrictions enabled congregations, and not only specially constructed charities, to 

apply for government funding.  

In 2001, immediately after his election, President George W. Bush made the faith-

based initiative a priority of his domestic agenda. He expanded the tax incentives for 

private donations to charities and removed the regulatory and administrative barriers 

which were thought to prevent faith-based organizations (FBOs) from receiving federal 

funding. The justification for the policy was the belief that faith-based organizations are 

more efficient providers of social services to the rural and poor areas of the United States 
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in comparison to secular Non-Governmental Organizations (NGOs) and to the direct 

supply of such services by the government. The White House Faith-Based and 

Community Initiative Office guide for faith-based organizations stated that:  

“Too many Americans are homeless, hungry, or hurting…faith-based and 

community groups are the unsung heroes in helping Americans in need…however, the 

government has made it difficult—and sometimes impossible—for these groups to 

provide Federally-funded services” (Faith-Based and Community Initiative Office 2001). 

The administration sought to improve the accessibility of faith-based 

organizations to federal government funding by confronting the “widespread bias 

against faith- and community-based organizations in federal social service programs” 

(Faith-Based and Community Initiatives Office 2001b). Indeed, according to audits 

performed by five federal departments (HHS, HUD, Education, Labor, and Justice) 

Congress’ remedy to the barriers to faith-based organizations—the federal law known as 

‘Charitable Choice,’ “has been almost entirely ignored by federal administrators, who 

have done little to help or require state and local governments to comply with the new 

rules for involving faith-based providers” (Faith-Based and Community Initiatives 

Office 2001b). In order to “level the playing field,” Bush established the Office of Faith-

Based and Community Initiatives in the White House, in addition to similar offices in 12 

federal agencies. 

Even though federal, state and local governments had collaborated in the past 
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with FBOs to provide social services to those in need, the collaboration was never 

institutionalized this way before. The relationship between government and church 

grew reciprocally tighter. Government offices’ awareness of the possibilities of 

contracting with faith-based organizations grew as there was political tailwind to initiate 

projects with such bodies. In addition, clergy also grew more aware of the possibility of 

receiving government grants as a result of the dominance of the topic in public agenda. 

Mark Chaves, in his National Congregations Studies (NCS), shows how the clergy’s 

awareness of these possibilities changed considerably after 2001. His NCS report of 1998 

showed that few clergy were aware of the 1996 Charitable Choice Law, with only 24 

percent knowing about the enactment of the initial Charitable Choice legislation. (This 

1996 statute set the foundations for the later 2001 act). In contrast, by 2002, 80 percent of 

the respondents to the Faith Communities Today Survey (FACT) were aware of 

Charitable Choice (Owens 2006, 62).  

Government funding goes to congregations through two channels: First, 

discretionary grants, which go directly from the 12 federal agencies in which Offices of 

Faith-Based and Community Initiatives were formed. Second, funding is channeled 

using formula grants to state and local governments, which in turn contract with the 

congregations. 

According to the United States Government Accountability June 2006 report on 

the Faith-Based and Community Initiative, in the fiscal year 2005, more than $2.2 billion 
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in competitive social service grants were awarded to faith-based organizations. 

Moreover, between fiscal years 2003 and 2005, the total dollar amount of all grants 

awarded to FBOs increased by 21 percent (Government Accountability Office June 2006, 

43). This represents a significant change in policy and a considerable amount of funding. 

Both the Charitable Choice laws and the Faith-Based Initiative have made direct 

government funding of faith-based and religious organizations in the United States 

more accessible and less restricted. This vector of change has not changed under 

president Obama, but has expanded to additional federal offices (Zeleny 2009), and, so 

far, has seen further expansion under president Trump (Korte 2018). As we see the 

growth and tightening of the financial relationship between the state and religious 

organizations, it is important to understand how these funds are distributed and what 

makes some religious organizations more successful in receiving such funds than others.  

The current literature on the faith-based initiative can be divided into supply 

side examinations and demand side examinations.  

The supply side examinations tend to focus mostly on the legal questions public 

funding of religious organizations poses, debating whether the initiative violates the 

constitutional principle of separation between church and state found in the first 

amendment (O'Halloran, McGregor-Lowndes, and Simon 2008, Richard 2000, Lisa 2003, 

Dennis 2000, Elena and Joseph 2001), which has implications on whether the 

government can continue to supply such funding, and what would be the limitations of 
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its expansion.  

Demand focused examinations to this policy change come from a sociological 

perspective, focusing mainly on the question “who will take advantage of the charitable 

choice act?”, and examining where congregations generally receive their funding from  

(Chaves 1999, Ebaugh, Chafetz, and Pipes 2005b, Ebaugh, Chafetz, and Pipes 2005a, 

Ebaugh, Chafetz, and Pipes 2006b).  

However, much of the controversy that surrounded the faith-based initiative 

from its inception revolved around the issue of whether the funds will be distributed 

justly. It was seen as a political initiative to strengthen the Republican Party’s white, 

Christian, conservative voter base (Krugman Dec. 22, 2002, Jacoby Feb. 28, 2009, Edsall 

March 22, 2006). Even the first director of President Bush’s Faith-Based Office, John J. 

DiIulio Jr., resigned after only eight months, complaining about the politicization of the 

program (Becker Aug. 18, 2001). In the political science literature, the use of public funds 

to further partisan political and electoral goals, whether through the funding of 

government projects that support the electoral base of the governing party or more 

directly, through clientelist means, is an important field of investigation. However, the 

mere existence of the phenomenon is of no surprise, and is taken as a basic assumption 

(Gonzalez-Ocantos et al. 2012, Auyero 2000, Hopkin and Mastropaolo 2001, Stokes 2005, 

Bennett and DiLorenzo 1985, Klomp and Haan 2013, Epp, Lovett, and Baumgartner 

2014, Remmer 2007, Carlin and Moseley 2015). Clientelism, as a political supply driven 
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explanation for the distribution of funds to religious organizations, and lobbying, as a 

demand driven political explanation for the distribution of these funds, could both be 

possible explanations for how the government makes decisions on how to distribute 

funding to religious organization. However, these possibilities have so far not been 

examined empirically.     

The following questions, then, arise: Was the faith-based initiative biased in its 

allocation of resources? What characteristics made some congregations more successful 

than others in procuring government funds? Using a political-economic perspective, I 

empirically examine these questions. The answer, as I will show, is surprising, as 

governments did not give more support to white, conservative, southern religious 

congregations, and also congregations that lobbied were not more likely to receive 

funds. The current literature on party politics ignores the structural and network 

limitations of policy making. Using the case of Charitable Choice and the Faith-Based 

Initiative, this chapter argues why the network structure of the target audience, whether 

groups of people or organizations, of a policy should be taken into consideration when 

examining public financing. I show that under the initiative the major significant 

predictor of success in receiving funding is whether the congregation has a hierarchical 

network topology.  

Network (or organizational) topology chosen by the congregations is the link 

between their theology/ideology and their goals such as: high growth, stability and 
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financial sustainability. As I will show, not all of these goals can be achieved 

simultaneously. Every structure has strengths and weaknesses in each of these realms. 

The chosen structure has further implications for the religious organization’s ability to 

compete over government funding. I examine in this chapter three types of network 

topologies relevant for the depiction of US denominational structures: the hierarchical, 

the scale-free and the "Dandelion." The Dandelion topology is a new network structure 

and I introduce it in this chapter to depict accurately the structure and growth of some 

religious denominations. The hypothesis of the chapter is that hierarchical topologies 

have a stronger ability than dispersed networks, such as scale-free and Dandelion, to 

compete in the “market” of government grants and thus receive more government 

funding.  

This hypothesis is examined empirically based on data from the National 

Congregations Study (NCS), Cumulative Dataset (1998, 2006-2007, and 2012), (Chaves, 

Anderson, and Eagle 2014) in addition to new data collected especially for this study. I 

have examined the 4,071 congregations appearing in the NCS dataset and the 163 

denominations to which they belong and analyzed each denomination’s organizational 

structure. Each congregation has been classified and coded according to which network 

topology fits it best: hierarchical, scale-free or Dandelion. 
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3.3 Typology of Network Structures   

The topology of a network determines how “goods” travel through it, and the 

probability of one actor passing a good to another, through direct or indirect 

connections. A good can be either material (e.g. equipment, food, medicine) or non-

material (e.g. money, information, technological knowledge, instructions). Two main 

characteristics of network topology affect the flow of goods within them: connectivity 

and centrality. Connectivity is measured by the minimum number of nodes that needs 

to be removed to disconnect the remaining nodes from each other. For the measure of 

centrality, I use betweenness centrality, which measures the number of times a node acts 

as a bridge across the shortest path between two other nodes (Freeman 1978, White and 

Harary 2001, Moody and White 2003, White et al. 2004). These characteristics impact two 

important traits of a network: its growth rate (the speed of expansion of the network) 

and its stability (the capability to deal with crises and challenges). Decisions with regard 

to the tradeoffs and preferences between these two traits are determined at the point at 

which any group, whether secular or ecclesiastical, is formed and chooses its 

organizational structure.  

The 4,071 congregations which appear in the NCS have been classified based 

upon their denominational affiliation. The NCS is a representative sample of all 

congregations in the United States. These congregations belong to 163 distinct 

denominations. Each of these denominations was classified according to their 
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connectivity and centrality levels, their associated levels of potential growth rate and 

stability, and into one of three ideal types of network topology which best fits its 

organizational structure: the hierarchical, the scale-free or the Dandelion network 

structure.  

3.3.1 Hierarchical Structure 

Hierarchy, defined as “an organizing principle that uses rankings and vertical 

links between superior and subordinate entities” (Fairtlough 2008), is the best known 

and dominant social structure.  

In comparison with the other network topologies, this structure is characterized 

by high centrality and high connectivity. Some powers are distributed among multiple 

bodies, but the hierarchy keeps the structure centralized. The level of connectivity is also 

high, since there is a path connecting all nodes. While lower levels in the hierarchy in 

different geographical areas are not linked directly but only through higher levels, the 

connectivity level of all nodes, on average, is higher than in other types of networks, 

such as the scale-free network (Lian-Ming et al. 2011), which will be discussed further 

below. It is crucial for hierarchical networks that nodes are on average highly accessible, 

so that instructions and commands from higher levels in the hierarchy can reach to all 

parts of the networks speedily.  

Reaching nodes (leaves) which are a part of a different main branch in the 

hierarchical tree requires going down all the way to the “root of the tree." For example, if 
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a pastor in a local congregation would like to organize a joint convention with another 

pastor from a different district regarding a new theological question, he would have to 

ask for permission, and most likely also for funding from higher levels of the hierarchy. 

These links, however costly they may be to the organization, do exist and such 

connections are constantly facilitated by hierarchical organizations.  

This combination of high centrality and high connectivity leads to a relatively 

low growth rate of new nodes, or in our case, congregations. In hierarchical structures 

responsibility and authority increases as you move up the branches. Consequently, 

information must be carefully filtered as it rises in the hierarchy. As Barabási points out, 

if filtering is less than perfect, the overload of information at the top level, where all the 

branches meet, could be huge, leading the organization to become rigid (Barabási 2002, 

201). This bottleneck impedes the growth and adoption of new technologies in the 

hierarchical network, slowing it down relatively to other organizational structures. The 

same characteristics which slow the adoption of new technologies give hierarchical 

networks high levels of stability. Stability, as defined in this chapter, is different from a 

network’s robustness to failure, as robustness to failure focuses on the ability of the 

entire network to survive if nodes are removed from the networks (Wang and Chen 

2008, Newman et al. 2008, Callaway et al. 2000), and stability focuses on the node level 

and its capacity to endure hardships. 

When governments engage with a congregation, they care about whether it will 
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continue to provide services in the next five years. The risk that the entire network 

which that congregation belongs to will collapse is negligible. It is the stability of the 

congregation providing the service which is important to the government, since 

congregations close and new ones are formed all the time. The total number of 

congregations in the United States changed from 336,000 in 1998, to 414,000 in 2006 to 

384,000 in 2012 (Brauer 2017). The congregations that close do not belong to a 

denomination that disappeared completely, and the total number of denominations in 

the United States has not decreased but increased over time (Eck 2002). Therefore, it is 

stability, and not robustness, which is important to entities that provide grants, like the 

government. 

Hierarchical networks have a high level of stability because of their capability to 

deal effectively with crises and challenges. Such networks can decide centrally on the 

prioritization of scarce resources and shift them quickly from one location to another in 

the case of need. For example, in the aftermath of hurricane Katrina the United 

Methodist Church was able to provide significant relief and rehabilitation services to the 

people affected by the disaster through direct and financial assistance (Randy Day 

August 21, 2006). The church’s hierarchical, single-body structure enabled its 

coordination efforts to easily achieve the quick and efficient allocation of international 

and nationwide resources to the areas affected.  
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3.3.2 Scale-Free Network Structure 

Many alternatives to hierarchy were contemplated, considered and 

experimented with over the years. Most of them were not really alternatives but “softer” 

versions of hierarchy. A true alternative to hierarchy is the topology of the internet, a 

scale-free network, a network whose nodes or actors are interconnected in a 

decentralized manner. The rapid expansion and stability of the internet inspired 

thinkers to develop new network topologies.  

In 2000, Albert-László Barabási showed that the internet displays enormous 

robustness against failures. In this regard, it is unlike many other human-made systems 

(Barabási 2002, 113). His further examination of this fascinating structure led him to 

develop a theory of evolving networks, the scale-free model. The theory views networks 

as dynamic systems that change their structure continuously over time (Barabási 2002, 

90). He found that the growth of the internet was not random, rather, it followed power 

laws, which meant that new nodes tended to connect to the larger hubs, those with a lot 

of links, creating what he called the scale-free topology (Barabási 2002, 91).  

On average, the nodes in the scale-free topology are less connected than in the 

hierarchical structure as the number of the low-degree nodes in the scale-free networks 

is more than those of the high-degree ones (Lian-Ming et al. 2011).  

The scale-free structure, therefore, has both lower levels of connectivity and 

centrality in comparison to the hierarchical structure. This enables it to have a higher 
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growth rate than the hierarchical structure, since initiating and creating a new local 

congregation requires permission from only one additional body and does not require 

going up a hierarchical ladder. On the other hand, relative to the hierarchical structure, 

it is less able to deal effectively with a crisis in one of its nodes, making it less stable than 

the hierarchical structure.   

In the Presbyterian Church, for example, it is not possible to transfer resources 

from one place to another by a higher rank. Instead, a general meeting of representatives 

from the other bodies, a meeting which occurs mostly annually or biannually, needs to 

be coordinated.  

3.3.3 Dandelion Structure 

The inspiration and major metaphor on which the concept of the Dandelion 

network is based on is a natural phenomenon, or more specifically a flowering plant, the 

dandelion. It is the method in which this flower spreads itself on which the model is 

based. The Dandelion dispersion network starts with a single head, with many seeds 

connected to it. Jointly, they comprise a single flower. For simplification, in each time 

period one seed from that flower flies in the wind, leaping from its original location to a 

new location, landing on the ground, and creating a new flower head which 

accommodates to its new surroundings. This flower head in turn grows seeds capable of 

leaping and thereby creating new heads. Thus, the flower/weed disperses quickly.  

Examples of networks organized with this structure can be seen in certain types 
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of immigration patterns where refugees, persecuted in their country of origin, go to a 

new land to create a new community. Also, institutions, such as religious organizations 

and business corporations, could organize in such a manner. For example, when a 

business corporation franchises its brand and enables the creation of new shops under 

its brand name. Each shop is created as an independent unit in its management and 

calculations of profitability.  

The Dandelion dispersion network is characterized by low centrality levels and 

low connectivity, as most nodes are completely independent from one another and, after 

a new “flower” is formed, there are no lingering links to the old flower from which it 

originated. This method of dispersion enables a high growth rate and a high adaptability 

to local environments, but at the cost of low stability. As each node is responsible for its 

own survival, and if it faces hardships, the network, as a whole, will not be able to save 

it. 

The United Church of Christ is an example of a denomination that is organized 

in the Dandelion structure. The basic unit of this church is the Local Church. The 

autonomy of the Local Church is inherent and modifiable only by its own action. This 

autonomous Local Church is the equivalent of the single dandelion forming and having 

to sustain itself. New “dandelions” are formed simply when a certain group of believers 

create a new Local Church and define themselves as belonging to the denomination of 

the United Church of Christ. The low level of connectivity between the different Local 
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Churches, and between them and the larger bodies, reduces substantially the church’s 

capability to deal with crises or local challenges. Each organization runs its own budget, 

and only volunteers to give funds to the larger bodies. When a certain Local Church is in 

crisis, the capability of mobilizing sufficient funds in time to sustain it, or save it, is 

extremely low.  

3.4 The importance of Network Structure in government 
allocation of resources 

Douglass North defines institutions as “humanly devised constraints that 

structure political, economic and social interaction. They consist of both informal 

constraints (sanctions, taboos, customs, traditions, and codes of conduct), and formal 

rules (constitutions, laws, property rights)” (North 1991). Organizational network 

structure in this chapter is viewed also as a part of what constitutes and defines an 

institution and poses a third type of constraint. Organizations invest a lot of their 

resources, technology and knowledge in designing and maintaining their structure. Both 

the chosen structure and its justifications constrain the organization and create a strong 

binding mechanism. The structure of the organization, (sometimes the result of tinkering 

over hundreds of years, as is the case of the Catholic Church), might cause advantages 

or disadvantages in the face of new circumstances, such as the possibility of receiving 

government funding (Pierson 2000, Page 2006, Liebowitz 1995, Boas 2007, Arthur 1994).  

This chapter suggests that network topologies which have high levels of 

centrality and connectivity will be more successful in their dealings with the 



 

118 

government and receive more government support than networks with both lower 

levels of connectivity and centrality. That is, congregations belonging to a hierarchical 

religious network structure are more likely to receive government funding than 

congregations that belong to a Dandelion network structure.  

The two major mechanisms which enable organizations with higher levels of 

centrality and connectivity to be effective in receiving government funding are their 

ability to reduce transaction costs and make a credible commitment. Transaction costs 

are defined by Carl Dahlman (Dahlman 1979) as “resource losses due to lack of 

information." He divides these costs into three broad categories: search and information 

costs, bargaining and decision costs, and policing and enforcement costs. The 

government pays search costs when it seeks religious organizations that would supply 

social services and pass a certain threshold of capability and competence for providing 

such services. That is not an easy task, as in the United States there are more than three 

hundred known religions/denominations, and about 384,000 congregations (Brauer 

2017). The effort and resources expended to avoid adverse selection cost by finding an 

appropriate congregation which would supply quality social services can be very high.  

Hierarchical organizations are highly centralized, and this enables the entire 

denomination to have very few people who represent the organization to the outside 

world, speaking out not as separate congregations, but as one body which has a clear 

point of contact for the government. That makes the job of finding a potential 
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congregation to contract with much easier. When, for example, the US government is 

looking for a congregation in a certain location, a congregation that has a representative 

in Washington, DC, authorized to speak on its behalf and advise the government about 

the opportunities that might be gained by contracting with it, will reduce substantially 

the search and information costs of the government. Contracting with a few hierarchical 

denominations is easier than with a local congregation of a dispersed denomination with 

a topology of a dandelion. 

Both hierarchical and scale-free organizations are characterized by higher levels 

of connectivity in comparison to the dandelion organizations. High connectivity enables 

them to improve their odds of acquiring government contracts for public services as 

they have the ability to create a joint pool of knowledge of how to apply for grants, and 

of the procedures, government controls and other information needed to meet the 

government’s expectations and standards. This pool of knowledge can be transferred 

rapidly all over their networks. News of new grants and funding possibilities that have 

been created for one congregation can travel fast to other congregations, this creates an 

advantage for congregations which belong to high connectivity denominations when 

applying for government grants.  

Bargaining and decision costs are resources spent on finding out whether there is 

a desire among the economic agents to participate in trading under certain prices and 

conditions (Dahlman 1979, 148). Hierarchical organizations minimize government’s 
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bargaining and decision costs by enabling the government to negotiate and contract 

with a single point of contact, knowing that funds given to this point of contact will 

reach lower branches through predetermined procedures, usually without the need of 

intervention.1 Bargaining and decision costs with Dandelion congregations could be 

very high as each congregation requires a separate bargaining, contracting and 

monitoring process. Agency costs also include policing and enforcement costs which 

exist as “there is lack of knowledge as to whether one (or both) of the parties involved in 

the agreement will violate his part of the bargain” (Dahlman 1979, 148). Contracting 

with hierarchical organizations reduces this cost, since it is relatively easy to enforce 

contract terms and conditions on such organizations. The dispersion and lack of stability 

of the Dandelion topology might function as an incentive for individual congregation to 

“cheat,” that is receive government funding and not supply the appropriate services. 

The short time of survival of some of these congregations may cause them to see their 

contract with the government as a non-iterative game. Hierarchical organizations, and 

the congregations that belong to them, on the other hand have less of an incentive to 

                                                      

1 Fama and Jensen (Fama and Jensen 1983) discuss how hierarchical organizations and 

their structure of ownership are able to control and minimize agency problems both 

within the organization and when contracting with outside organizations.   
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“cheat” as for them the contracting with the government is always an iterative game. 

The other mechanism which enables organizations with higher levels of centrality to be 

effective in receiving government funding is their ability to credibly commit to the 

government that they would supply the promised services.2 Kenneth Shepsle, in his 

essay “Discretion, Institutions and the Problem of Government Commitment,” states 

that a commitment is credible in either of two senses, the motivational or the imperative. 

A commitment is motivationally credible if the players want to honor the commitment 

at the time of performance. In this instance it is compatible with the player’s incentives 

and therefore self-enforcing. A commitment is credible in the imperative sense if the 

player cannot act otherwise because his performance is coerced or his discretion is 

disabled (Shepsle 1991, 245-263).  

The ability of scale-free and hierarchical networks to quickly pass information 

knowledge and knowhow throughout their network nodes may increase the 

motivational commitment of their functionary. Supplying social services, such as 

recovery-sustaining programs for people with substance abuse disorders, or for treating 

                                                      

2 In (Kalyvas 2000, 381), Kalyvas also makes the connection between the structure of a 
religious organization and its ability to credibly commit to the government. Specifically, 
he examines the organization’s ability to commit that it will not overthrow the current 
form of government. According to him, more centralized, autocratic, and hierarchical 
religious structures allow religious parties to implement such measures that will 
overcome their commitment problem by credibly signaling that they will comply with a 
democratic form of government. 
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mental health disorders today requires updated technologies for providing efficient 

welfare. Network structures that have a high connectivity level have an advantage over 

Dandelion networks in spreading such knowledge to local congregations and therefore 

keeping the professional commitment of their members.  

Imperative commitment to level of service can be achieved by keeping the 

religious organization’s branches adhering to a brand name which standardizes the 

quality of their services. Creating a known brand is a binding mechanism akin to the 

resolution in Ulysses and the Sirens, as it restricts the organization to certain standards. 

It creates a huge advantage for the government to know that it can expect similar quality 

of services in each of the nodes (congregations) of the network. Thus, the government 

knows what to expect when subcontracting with hierarchical networks, such as the 

Catholic Church, for social services. The same may not apply when it negotiates with 

congregations which belong to Dandelion denominations such as the United Church of 

Christ.    

The commitment of hierarchical networks to provide services is also more 

credible as the government can depend on their longevity. These networks are stable 

and evolve slowly and their branches could function for many years. Contrarily, a 

Dandelion network is characterized by strong fluctuations and a contract with one of its 

branches may need to be terminated immediately when the local congregation 

experiences unexpected hardships.  



 

123 

For all of the foregoing reasons it is expected that congregations belonging to a 

hierarchical network will have a higher probability of receiving government funding 

than congregations belonging to a Dandelion denomination and that congregations 

belonging to a scale-free structure will be in the middle. This hypothesis will be 

empirically examined in this chapter.  

3.5 Empirical examination: the effect of network structure on 
the likelihood of religious congregations procuring government 
funding 

3.5.1 Data and Methods 

The data used for this chapter is based partly upon the National Congregations 

Study (NCS) Cumulative Dataset (1998, 2006-2007 and 2012), (Chaves, Anderson, and 

Eagle 2014) and partly on new data gathered for this research. The NCS dataset provides 

information that can be used “to draw a nationally aggregate picture of congregations" 

(Chaves 1999, 460), as it is the first nationally representative sample of American 

congregations. A total of 4,071 congregations in the United States were examined and 

asked a wide range of questions. These variables or questions formed the basis for the 

dependent variable and the control variables used. I have created the main independent 

variable for this research by going through the 4,071 congregations appearing in the 

NCS dataset and their 129 parent denominations. After fully investigating the network 

topology of each denomination and the congregations that belong to it, the 

congregations were classified according to how decisions are made and how funds are 
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allocated within that organization. A variable was coded according to which network 

model fits the organization best: the Dandelion structure—fits denominations in which 

each of its congregations is an independent decision making and financial entity; the 

scale-free structure—fits organizations that have several representative organizational 

bodies, or hubs, whose goals are only to make governing decisions, and where they are 

connected directly to all the congregations; or the hierarchical structure—in which 

decisions  are made as a chain between superior units and their subordinates. Using this 

categorization, I created the new variable “denominational network structure.” For a full 

list of the denominations and their categorization see appendix A.  

The main dependent variable examined in this empirical examination is 

government funding as it appears in the NCS dataset. The informants (ministers, priests, 

rabbis, or other staff persons or leaders from each congregation) were asked the 

following questions:   

“Are any of these programs [social service programs] that you've mentioned supported 

by outside funds directly provided to your congregation by other agencies or organizations?” 

“Did any of these funds come from local, state, or federal government?”  

The dependent variable is the answers the informants gave to this second 

question (a dummy variable). In 1998, 41 congregations (4.44% of the congregations 

examined) claimed to have received government funding, in 2006, 66 (3.42%) and in 

2012, 47 (3.61%) congregations claimed to have received government funding. These 
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might seem to be small numbers, but as it is a representative sample of American 

congregations—there are approximately 384,000 congregations in the United States—

these figures imply that about 13,862 congregations received government funding. This 

is a substantial number, especially given the history of Church-State separation in the 

United States.   

The NCS dataset is the only current source examining government funding of 

congregations. There are limitations to this dependent variable as it is not possible to 

differentiate between what is the exact government source of funding—whether it is 

local, state or federal, or some combination of these. Hopefully, future projects will be 

able to examine this relationship further and in more detail. This level of aggregation is 

sufficient for examining accurately the main causal relationship in this chapter and most 

of the control variables examined in this research. However, it makes the examination of 

one control variable less fine-grained than would have been desired. To make sure that 

the political party affiliation of the governing body giving funding is controlled for, I 

control for both the party identification of the governor and the identity of the political 

party which controls the statehouse for all the states in which the congregations are 

located. The data for the governor party identification for the years 1998 and 2006 comes 

from Carl Klarner’s “governors dataset” (Klarner 2013a). For the year 2012, I have 

updated and coded the data manually. The state control party identification data comes 

from Klarner’s “state Legislative Election Returns Data” (Klarner et al. 2013, Klarner 
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2013b). The state level political data is needed for examining whether congregations 

with a similar political inclination as the party controlling the relevant executive branch 

of government providing the public funding increases its ability to receive funding. The 

political party affiliation of the president at the time each survey was taken is captured 

through the year fix effects. 

The main independent variable is the network topology to which the 

congregation belongs. It is ordinal, with three categories: 

1) Dandelion structure, which is the least connected and the least centralized 

structure. A total of 1,635 congregations fit that structure, which comprise 40.89% of the 

total number of congregations.  

2) Scale-free structure, which is a structure with medium connectivity and, relative 

to the Dandelion structure, higher centrality. A total of 473 congregations fit that 

structure, representing 11.83% of the total number of congregations. 

3) Hierarchical structure, which has high connectivity and the most centralized 

structure in comparison. A total of 1,891 congregations fit that structure, or 47.28% of the 

total number of congregations. 
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Figure 30: Frequency of Religious Organization’s Structures 

To account for the possibility of reverse causality, where receiving government 

funding might have affected congregations to choose to belong to a more hierarchical 

denomination when they were formed, I use an instrumental variable of whether the 

congregation was founded after the construction of the first transcontinental telephone 

line (3,650 miles - Boston to San Francisco) in the year 1915. The ability to transmit live 

conversations over long distances revolutionized the way people and organizations 

communicated with one another. Prior to that telephone line, there were two main 

methods of long distance communication, mail and telegraph. But sending mail at that 

time was extremely slow, and the telegraph was used to communicate short messages, 

usually official in their nature. Before 1915, there was a higher likelihood of an 

organization being hierarchical, since there wasn’t a way of having a direct and 

continuous method of communication with higher authority religious figures. 

Organizational network structure was bound to geographic restrictions. For example, in 

the 18th century if you were a Catholic priest in a small parish in Chicago, and you had a 
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theological or organizational question, there was no way for you to reach directly to the 

Pope. You would have had to go through geographical middlemen (bishops, 

archbishop) that would enable you to reach in the end such a person of authority. 

Today, you can tweet, call or text the Pope, but the structure of the denomination at its 

foundation remains. Congregations that were formed following 1915 could organize and 

spread all across the United States and maintain direct links between them, without the 

need to have middlemen, because a direct, fast and informal method of communication 

now existed—the telephone. This technological innovation enabled congregations to 

organize in a scale-free or dandelion network, with much greater ease. As will be shown, 

there is a significant correlation between forming post-1915 and the organizational 

network structure, making it a relevant instrument. There is no direct effect of whether 

the congregation was formed post this technological shift on government funding, as 

government funding of congregations for the provision of social services was 

institutionalized only in 1996 in some government offices and was expanded to 

additional offices only in 2001. There is no other clear reason, except through the 

implications of organizational structure, for which the government would like to 

contract with a congregation that was formed in 1890 and not in 1930, for the supply of 

social services. There are no other substantial differences between such congregations 

that influence their capacity to supply social services. Thus, the exclusion restriction is 

valid. In the study, there are 557 congregations that were founded prior to 1915 and 902 
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congregations that were formed past that year.    

The social-economic control variables were chosen because they are the common 

control variables in research that has been done on which attributes might affect a 

religious congregation to apply for government funding (Owens 2006, 64-70, Ebaugh, 

Chafetz, and Pipes 2005a, Ebaugh, Chafetz, and Pipes 2005b, Ebaugh, Chafetz, and Pipes 

2006b, Chaves 1999). (Definitions for control variables from the NCS are provided in 

Appendix B). 

One might expect congregations with a high percentage of participants who live 

in poor households (in 1998 and 2006 income under $25,000, in 2012, incomes under 

$35,000 a year) would be more likely to receive government funding, since their 

participants need more social services. In addition, since the participants in the 

congregation are poorer, the congregation is not able to receive many contributions for 

its services from its members. Therefore, such congregations need more external funding 

than congregations whose members are well-off.  

According to Chaves and Tsitsos, predominantly African American 

congregations (measured as congregations with a majority black or African American 

population) are significantly more likely than White congregations to collaborate with 

secular organizations on social services (Chaves and Tsitsos 2001, 674). If that is indeed 

the case, it could be expected that they also collaborate more with the government and 

thus receive more funding from it.  
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One of the major justifications for the faith-based initiative was that religious 

congregations can reach rural areas more effectively, aiding them with social services, 

than the government. That is because religious congregations are located everywhere in 

the country, including low density areas, where it is inefficient for the government to 

open a social services office (Canada and Ackerman 2003, 7). If this is indeed true, one 

would expect greater government funding of rural congregations than of urban 

congregations. 

Congregations with a higher percentage of elderly population and those with 

more immigrants would both be expected to face higher demand for social services. By 

the same token, these congregations are less likely to be able to fund the demanded 

services on their own, so they will need more external funding. Both relatively large 

congregations and those that supply more social services are expected to receive more 

government funding. It is important to control for whether the congregation has an 

elementary or high school, since it could be receiving government assistance to operate 

its schools. Funding is considered if it goes to social service programs, excluding formal 

education.   

As the Catholic Church is the single largest denomination in the United States, 

and as it is hierarchical, it important to control for Catholic churches, to make sure that 

what really impacts government funding is structure rather than whether or not it is 

Catholic. 
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According to Ebaugh, Chafetz, and Pipes, the Charitable Choice laws and 

President Bush's Faith-Based and Community Initiative assume, among other things, 

“that conservative/ evangelical religious bodies do a better job of providing social  

services than many secular agencies and therefore should be entitled to government  

funding” (Ebaugh, Chafetz, and Pipes 2006b, 380). In their paper, they examine a 

national sample of faith-based social service coalitions and whether such bodies want 

government aid and will apply for it. They find that “such churches have negatively 

related attitudes towards government funding, actively seeking it, and actually 

obtaining funds. Ironically, more religiously conservative coalitions are significantly less 

likely to want government funding” (Ebaugh, Chafetz, and Pipes 2006b, 380). This 

chapter examines whether this claim is also true of congregations, whether conservative 

congregations significantly apply less for government funding, and whether they 

actually have a lower likelihood of receiving government funding. As will be elaborated 

further, these two statements are not equivalent.  

Since the faith-based initiative was a dominant part of the political agenda of the 

Republican Party during the Bush administration, it is vital to control for the political 

ideology of the congregations. This would enable us to examine whether there is a 

foundation for a supply based political explanation for distribution, which would be 

that the initiative was a political clientelist measure to stream money to conservative 

congregations to strengthen the electoral base of the Republican Party. 
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Lastly, 556 out of 4,071 congregations (14%) in the NCS dataset declared that 

they lobby the government. Controlling for whether a congregation which lobbied the 

government increased its probability of receiving government funding, would enable us 

to examine whether a demand-based explanation is at play.   

3.5.2 Empirical results 

As the dependent variable, “receiving government funding,” is a dummy 

variable, a logistic regression is examined. In addition, a two-stage least squares method 

is employed, using whether at the time of the congregation’s foundation the 

transatlantic telephone line existed, as an instrumental variable. The National 

Congregations Study survey has three years (1998, 2006, 2012), in the models, where all 

three years are included a year fixed effect is used.  

Table 1: Network topology and the likelihood a congregation receives 
government funding: Logistic and Instrumental variable (congregation founded post 

the construction of the transatlantic telephone line in 1915) models 

 

              Dependent variable: 

                Received Government Funding 

 Logistic instrumental 

            variable 

 
 

(1) 

1998 

(2) 

2006 

(3) 

2012 

(4) 

 

(5) 

 

(6) 

 

(7) 

Network Topology 0.380*** 0.167 0.453** 0.398* 0.364*** 0.054* -0.002 

 (0.127) (0.299) (0.211) (0.204) (0.127) (0.031) (0.051) 

Poor (%) 0.004 0.013 0.005 0.001 0.005 0.0003* 0.0004* 
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 (0.004) (0.008) (0.007) (0.007) (0.004) (0.0002) (0.0002) 

Black (%) 0.007** 0.011** 0.008 0.002 0.007** 0.0004** 0.0004*** 

 (0.003) (0.006) (0.005) (0.005) (0.003) (0.0001) (0.0002) 

Immigrant (%) 0.012 0.015 0.019 0.005 0.012 0.001 0.001 

 (0.009) (0.024) (0.014) (0.018) (0.009) (0.0005) (0.001) 

Congregation size 0.00002 0.0001 -0.0002 0.00002 0.00002 0.00000 0.00000 

 (0.00004) (0.0001) (0.0001) (0.0001) (0.00004) (0.00000) (0.00000) 

Number of Social Programs 0.003 0.129** 0.214*** 0.002 0.003 0.0003* 0.0003 

 (0.002) (0.056) (0.061) (0.003) (0.002) (0.0002) (0.0002) 

Have school 0.329 0.041 0.138 0.663 0.311 0.018 0.020 

 (0.260) (0.514) (0.446) (0.431) (0.261) (0.012) (0.013) 

Catholic -0.251 0.351 0.345 -1.346** -0.318 -0.064 -0.087* 

 (0.294) (0.601) (0.482) (0.577) (0.302) (0.040) (0.047) 

Political Ideology: liberal 0.955*** 1.449*** 0.846* 0.384 0.849*** 0.033** 0.023 

 (0.267) (0.554) (0.484) (0.469) (0.274) (0.015) (0.017) 

Political Ideology: in the middle 0.214 0.693 0.233 -0.209 0.203 -0.006 -0.019 

 (0.212) (0.466) (0.331) (0.385) (0.212) (0.012) (0.015) 

Governor (Republican)   -0.517 -0.120 0.199 -0.056 -0.0004 0.001 

  (0.539) (0.304) (0.536) (0.196) (0.008) (0.009) 

House control (Republican)  -0.609 0.333 -0.527 0.014 -0.003 -0.005 

  (0.467) (0.329) (0.604) (0.205) (0.008) (0.010) 

Lobby  1.050** -1.162** 1.012** 0.402* 0.018 0.016 

  (0.427) (0.559) (0.396) (0.235) (0.011) (0.012) 

Region: West 0.626** 0.418 0.778* 0.401 0.619** 0.028** 0.020 

 (0.275) (0.634) (0.438) (0.555) (0.287) (0.012) (0.013) 

Region: Northeast  0.361 0.639 0.331 -0.178 0.339 0.015 0.009 

 (0.303) (0.607) (0.506) (0.667) (0.318) (0.013) (0.015) 
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Region: South 0.006 -0.040 -0.130 0.272 0.006 0.008 0.013 

 (0.269) (0.601) (0.445) (0.459) (0.272) (0.011) (0.012) 

Network Topology: Year 2006       0.214*** 

       (0.077) 

Network Topology: Year 2012       0.020 

       (0.056) 

Year 2006 0.346    0.306 0.014 -0.430*** 

 (0.234)    (0.238) (0.009) (0.160) 

Year 2012 0.027    -0.011 0.005 -0.040 

 (0.246)    (0.254) (0.011) (0.116) 

Constant -4.901*** -5.502*** -5.343*** -4.217*** -4.848*** -0.095 0.031 

 (0.408) (0.926) (0.719) (0.732) (0.451) (0.059) (0.100) 

Observations 3,086 908 1,093 1,067 3,068 3,004 3,004 

R2      -0.005 -0.233 

Adjusted R2      -0.011 -0.241 

Log Likelihood -497.406 -115.255 -186.203 -163.476 -493.445   

Akaike Inf. Crit. 1,026.812 264.510 406.405 360.951 1,024.889   

Residual Std. Error      
0.200  

(df =2985) 

0.222  

(df = 2983) 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Figure 31: Comparison of logistic regression (model 5) and instrumental-
variable estimates (model 7) 

As can be seen in table 1 model 2, there is no significant relationship between 

denominational network topology and government funding in the year 1998—that is 

due to the lack of congregations’ awareness of the possibility of receiving government 

funding prior to President Bush’s Faith-Based Initiative. The Faith-Based Initiative both 
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formalized and promoted the process by which faith-based organizations receive 

government funding. The formalization occurred as a result of the establishment of 

bureaucratic bodies in 12 federal offices, and similar state level offices. Since the 

initiative received a lot of media attention, awareness to the possibilities of contracting 

with the government also grew substantially following the initiative. This resulted in an 

increased interest on the part of the congregations to apply for government funding, and 

the increase in funds the government made available for religious organizations. This 

formalization of the relationship makes the network topology matter, as explained 

earlier, and can be seen empirically in model 3. The more the congregation’s network 

topology is hierarchical (has higher levels of connectivity and centrality) the more likely 

it is to be successful in receiving government funding. This formalized relationship 

continued under President Obama, but with a lesser dominance, and indeed network 

topology continued to be significant in the year 2012 (model 4), however only at a 90% 

confidence level. In the aggregate logistic regression with year fixed effects the 

relationship between network topology and the likelihood of receiving funding is highly 

significant where an increase in the level of centrality and connectivity of the network 

the congregation belongs to is associated with an increase of 36% in the likelihood of 

receiving government funding.  

In other words, congregations which belong to hierarchical denominations have a higher 

likelihood of receiving government funding than congregations which belong to 
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dandelion denominations. This can also be seen in figure 32, where the predicted 

probabilities per different structured congregations are shown. Controlling for all other 

variables, hierarchical congregations have a 6% probability of receiving government 

funding, that is in comparison to only 2.1% if the congregation has a Dandelion 

structure.3 

 

Figure 32: Predicted probability of receiving government funding according to 
the different network topologies 

                                                      

3 In the predicted probabilities there is no significant difference between the scale-free 
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To make sure there is no reverse causality at play, and to establish a causal 

mechanism between network topology and government funding, the instrumental 

variable of whether the congregation was founded after the construction of the first 

transcontinental telephone line was added. The results of the basic two-stage least 

squares model (model 6) show that network topology is significant at a 90% confidence 

level, and the estimated effect is lower than in the logistic regression. However, when 

adding an interaction term between the network topology and the year of the survey, 

one can see a large and significant effect in the year 2006. (For diagnostic tests for model 

7 see Appendix C) 

The social-economic demand-based explanations for distribution, that is, that 

those who need more will receive more, do not come out as significant or as having a 

large effect: poor congregations are not more likely to receive government funding, nor 

congregations with a high percentage of immigrants. Larger congregations do not 

receive more from the government, nor congregations that have schools. Predominantly 

black congregations are more likely to receive funding. However, the effect of size is 

very small, where having a higher percentage of black population in the congregations 

                                                      

structure and the dandelion structure and between the scale-free and the hierarchical 
structure, however, there is a significant difference between the dandelion structure and 
the hierarchical structure. This relationship was also examined using a Wald test whose 
results also came out as significant. The variance in the predicted probability model 
come from the constants in the model, as receiving government funding is a dummy 
variable. 
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increases the likelihood of receiving government funding by only 0.7%.  

Adding elderly and immigrants as control variables does not turn out to be 

significant in all years, however they improve model fit. The size of the congregation, 

and having a school are also not significantly correlated with government funding. 

In contrast to those that believe that the faith-based initiative is targeted at rural 

congregations, urban as a control variable both in the year 1998 and in 2006 does not 

show a significant negative correlation with government funding, but a positive and 

insignificant correlation. In addition, congregations with a high percentage of elderly 

people were not more likely to receive funding. As these relationships were 

insignificant, and did not add to the model fit, they were removed from the final model 

specification. 

The number of social services provided by the congregation does come out as 

significant in 1998 and 2006 (models 2 & 3), which is expected since the congregations 

received government funding for the provision of social services. In the 2012 logistic 

model (model 4) and the 2SLS models (models 5 & 6) this relationship is no longer 

significant. This relationship will be discussed further in the robustness checks sections 

below. 

Lobbying, which is a political demand-based explanation for redistribution, 

comes out significant in all the logistic regression model specifications, but it is 

interesting that the effect is very different across the years. In 1998 the relationship is 
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strongly positive, where congregations that lobbied were at 105% more likely to receive 

government funding than those that didn’t. However in 2006, following President 

Bush’s faith-based initiative, the relationship completely reverses itself, and the 

congregations that lobbied were 116% less likely than congregations that didn’t lobby to 

receive funding. This relationship changes direction again in 2012 and becomes positive 

under the Obama administration period. This is especially interesting since liberal 

congregations were not more likely to lobby than conservative congregations (most of 

the congregations that lobbied defined their political ideology as right in the middle or 

conservative). The relationship is not significant in the 2SLS models.  

Congregations that had a get-out-the-vote campaign, meaning that they actively 

mobilized their members to vote, were not more likely to receive funding, and adding 

the variable reduced model fit, and thus was not included in the final model 

specification.   

The supply-based explanations for distribution in the case of the federal 

initiatives to increase the availability of public funds to religious organizations would be 

that governors and statehouse representatives who ideologically support these policies 

will give it tailwind and increase the availability of funds to implement these policies in 

their locality. In addition, they will give more to those who are politically aligned with 

them—to those that they believe are their political supporters. However, Republican 

governors and statehouses controlled by members of the Republican Party were not 
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more likely to give funding to the congregations in their states, in comparison to 

Democrat governors or statehouses with a Democrat majority—not in 2006 when Bush 

was president, and not in any of the model specifications. Also, conservative 

congregations were not more likely to receive funding. If anything, it was the liberal 

congregations that were more likely to receive funding in 1998, in addition to the 

aggregate level logistic and 2SLS models. In addition, southern congregations, who were 

viewed as strong supporters of the Bush administration and the Faith-Based-Initiative, 

were not more successful in garnering financial support from the government.  

 

3.5.3 Robustness Checks 

3.5.3.1 Do certain structured congregations supply more social services? 

The number of social service programs provided by the congregation was 

significantly correlated with a higher likelihood of receiving government funding in the 

logistic regressions of years 1998 and 2006. It is important to make sure that it is not that 

hierarchical organizations are better and more prolific providers of social services, and 

therefore are more likely to receive funding from the government. As can be seen in 

figure 33 the distribution of the number of social programs provided by the 

congregations is not different across the different network topologies. 
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Figure 33: Density plot of the number of social services provided by the 
different structured churches (2006) 

 

 

Figure 34: Correlation between the number of social service programs and the 
predicted probability of receiving government funding using a hypothetical 
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independent variable profile.4 

As can be seen in figure 33, it is not the case that hierarchical denominations are 

more efficient in supplying services, since they do not provide more services than other 

structured churches. Therefore, when cross correlating between the number of social 

service programs and network topology, there are no great differences between the 

structures with regard to their predicted probability of receiving government funding 

(figure 34). This result rules out the possibility that hierarchical organizations receive 

more government grants due to a superior ability in providing a large number of 

services. It is only their better capabilities in the application process, reducing the 

government’s transaction costs, and their ability to make a credible commitment to the 

government which makes them more competitive in the market of government grants. 

In 2012 and in the 2SLS model, this relationship is no longer significant.  

3.5.3.2 Do certain structured congregations apply more for government funding?  

What if the reason that network topology is significant is not because higher 

levels of connectivity and centrality are preferred by the government and create an 

advantage for the congregations that are structured in such a way, but rather that 

                                                      

4 The hypothetical independent variable profile is: the poor percentage, black percentage, 
immigrant percentage and size of congregation are all set to their mean. The 
congregation does not have a school, is not Catholic, and the political ideology is “right 
in the middle.” In the graph I examine the cross correlation between the number of 
social service programs provided and network topology. 
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congregations that are structured in a certain way are more likely to apply for funding, 

and therefore are more likely to receive it?  

 

Figure 35: Coefficient estimates of applying for government funding (the lines 
indicate a 95% confidence interval). 

The results of a logistic regression which includes the years 2006 and 2012, in 

which the dependent variable was whether the congregation applied for government 

funding (figure 35) shows that Catholic congregations and congregations that have 
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schools were more likely to apply. Also, liberal congregations were more likely to apply 

for funding than conservative congregations. This is in line with the research conducted 

by Chaves and Ebaugh, Chafetz and Pipes which shows that conservative and 

evangelical congregations were less likely to take advantage of the Charitable Choice 

laws and the Faith-Based Initiative (Ebaugh, Chafetz, and Pipes 2006b, Chaves 1999). 

However, the correlation between network topology and whether the congregation has 

applied for government funding, is not significant. Similar results were obtained when 

looking at whether there is a correlation between network structure and whether the 

congregation has a general policy against applying for government funding. Catholic 

and politically centrist congregations were less likely to have a policy against applying 

for government funding. However, more hierarchical organizations were not less likely 

to have such a policy in comparison to other topological network structured 

congregations. (The full regression tables of both models can be seen in appendix D.) 

These results show that network structure does not impact the likelihood of applying for 

funding (does not increase the demand for funding), but rather impacts the likelihood of 

receiving this funding.  

3.6 Conclusion 

Following President Clinton’s Charitable Choice laws of 1996 and increasingly 

since President Bush’s Faith-Based Initiative of 2001, large amounts of government 

funds were allocated to religious organizations for the provision of social services. In the 
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fiscal year 2005, more than $2.2 billion in competitive social service grants were awarded 

to faith-based organizations.  

Current literature in distributive politics tends to focus on two possible 

mechanisms of how resources are allocated: the first mechanism is demand driven. 

Demand can come from a greater need of resources. In the case of congregations, one 

would expect congregations that are larger, rural, with a higher percentage of poor, 

elderly, immigrants and blacks, and congregations that supply more social services, to 

receive more funding. Demand is also communicated to the government through 

political acts, such as lobbying and get-out-the-vote campaigns. It is expected that 

groups that put more effort in politically communicating with the government would 

increase their likelihood of receiving funding. However, as seen in the results in this 

chapter, both congregations that had a larger need of funding and those that 

communicated it more to the government were not more likely to receive funds.  

The second mechanism is supply driven. The focus of this mechanism is on the 

government, and its political incentives in giving funding to those it believes will 

support it politically. The supply driven distributive politics literature tends to focus on 

clientelism and pork-barreling, both of which are political actions parties and 

government officials use with the intent to secure the votes, campaign contributions or 

political support of their constituents in exchange for an increased availability of funds. 

The Faith-Based-Initiative was viewed as politically biased and was expected to give 
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funding mostly to the congregations that supported Bush and the Republican Party—the 

white, conservative and southern churches. However, as the results of this chapter 

show, these congregations were not more likely to receive funds. Also, congregations 

located in states where there was a Republican governor, or a Republican house 

majority, were not more likely to receive funds. This shows that the supply did not 

increase as a result of local state politicians embracing the potential of the faith-based 

initiative in order to increase the availability of such funds for their supporters in their 

states.  

In this chapter, a third mechanism which impacts government allocation of 

resources is introduced, by which I examine the implications of network structure on the 

likelihood of receiving government funding. The data used for this chapter is based on 

the National Congregations Study surveys, and on data I collected on the political party 

identification of the house and governor of the states in which the congregations were 

located, and a mapping I created of the network structure of the 4,071 congregations 

appearing in the NCS and the 129 denominations in the United States to which they 

belong. 

Using whether the congregation was founded after the construction of the first 

transcontinental telephone line as an instrumental variable, it is shown that network 

topology is the main factor which influences the congregation’s likelihood of receiving 

government funding. Hierarchical networks were more likely to receive government 
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funding than congregations organized in the scale-free or dandelion structures. This 

result is expected because hierarchical churches are better at reducing transaction costs 

and making a credible commitment to the government.  

This has important implications for understanding how government allocation of 

resources works, and also its limitations. Despite what may have been the initial 

intentions of government when allocating resources: whether they were well intentioned 

in giving funds to the poor and rural, or politically motivated, aimed at strengthening 

the political base of the ruling party by funding similarly minded congregations, neither 

of these intentions occurred. It is the network topology of the actors with whom the 

government wanted to contract that best predicted their likelihood of receiving funding.  

Network typology serves as an important dimension of a checks and balances 

system on government action, and which has not, until now, been accounted for. 

Government and its bureaucratic apparatus have a structural preference for contracting 

and procuring funding to hierarchal organizations, even if a new leadership might like 

to allocate resources to movements and organizations that are organized differently. 
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4. On government strategies towards religious 
organizations and their outcomes – The case of the 
education system in Israel 

4.1 Introduction  

Governments and religious organizations have had a complex relationship 

throughout history. Religious organizations, as organizations which have the devoted 

loyalty and support of many of the country’s citizens, have both symbolic and material 

power in most countries. This power makes religious organizations important political 

actors, which sovereign governments have to constantly negotiate with. Such 

negotiations might lead to an important alliance or a vicious struggle. The roots of the 

expression to “go to Canossa” are in the year 1077 in the event in which Holy Roman 

Emperor Henry IV made the trip to Canossa and took on the behavior of penitence in 

order to beg for forgiveness from Pope Gregory VII so the later would lift the 

excommunication order inflicted upon him. This might seem to be only ancient history, 

but in 1979 Shah Mohammad Reza Pahlavi was overthrown and the Islamic movement 

rose to power in Iran, and the consequences of the 2011 “Arab spring” are still 

unfolding, as secular rulers were overthrown and replaced by the growing leadership 

and dominance of religious organizations in the Middle East. This is a possible “end-

point” of the game that governments play with religious organizations, but other 

possible relationships and endings are possible. 

http://en.wikipedia.org/wiki/Penitence
http://en.wikipedia.org/wiki/Pope_Gregory_VII
http://en.wikipedia.org/wiki/Shah
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Religious organizations get the support of people as they provide them both 

spiritual guidance and social welfare. Mentioning just a few of the long list of social 

welfare services that religious organizations provide: daycare centers; schools, education 

centers and universities; shelters for the homeless; soup kitchens; health clinics and 

hospitals shows the dominant social role these organizations play in the daily lives of 

millions of people, and the ease of translating these services into political power when 

such a will exists. This means that religious organizations wear two hats: the first is a 

political-ideological presence, the second is their supply of education and social welfare. 

Current literature examines the two “hats” separately. Some focus on the supply of 

social services by religious organizations, examining the type of social activities I have 

described. However, this literature tends to disregard the political consequences of this 

welfare distribution by treating religious organizations as any other not-for-profit non-

governmental organization which provides services (Chaves and Tsitsos 2001, Canada 

and Ackerman 2003, Brooks 2003, Gill 1998). Others concentrate solely on the 

theological-ideological foundations of religious organizations, mostly focusing on small 

fundamental groups engaging in terrorist activities (Enders and Sandler 2011, De 

Mesquita 2008, 2005, Blomberg, Hess, and Weerapana 2004, Berman and Laitin 2008, 

Berman 2003). However, it is the combination of the two hats which makes religious 

organizations potential competitors and even an alternative to ruling governments.  
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Most of the current comparative politics literature looking at the relationship 

between state and religion looks at it as a given phenomenon, where different states 

have different types of relationships. It is an endeavor that is Aristotelian in its essence. 

It seeks to classify the different states according to what kind of “species” they are. That 

is, what type of model of state-religion relations the country embraces. The most 

common classification of state-religion relations is according to the following five types: 

political atheism; the religiously neutral state; multiculturalism; state church; and 

theocracy (Cliteur 2012).1 This type of analysis makes the different models countries 

currently have seem natural and inevitable. It is as though France was born to be an 

atheist country with a clear separation between state and religion, and Iran was born to 

be a theocracy. This point of view ignores the political process in which these countries 

developed their state–religion relations into their current form and how this form is 

constantly challenged and changed. It also ignores the fact that most countries do not 

have a single strategy towards all religions but choose to act differently to the different 

religious organizations within their borders. Some organizations receive preferential 

financial assistance from the government, even in countries that would be defined as 

multicultural (like the Christian churches in Germany), and some organizations receive 

                                                      

1 There is some variation among scholars on the exact number of models. Some scholars view categories 1 and 2 as a 
single category of “separation between state and religion”, and categories 4 and 5 as the “lack of separation between 
church and state”: (James 2004, Huber and Stanig 2011b, Steinberg 2011, Robert 2004). Some scholars classify 
countries according to three categories: (Brugger 2012). 
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less then would have been expected in countries where there is a state church (as the 

Litayii ultra-orthodox Jewish denomination does in Israel). 

By examining organization level variation in the dynamics with the state I can 

contribute to the comparative politics literature on religion, which usually looks at state 

action toward religion as a homogenous policy and at the secularization or rise of 

religion at the state or even continental level, ignoring internal differences within the 

countries (Huntington 1996, Norris and Inglehart 2004, Lundsgaarde and Gill 2004, 

Sarfati 2014). If in the current literature there is an examination on the within country 

dynamics between state and religion, the focus is put on one religious organization from 

each country as a test case (Gill 1998, Cizre 2008, Peled 2001, Jelen and Wilcox 2002).  

Another aspect which is overlooked in the comparative politics literature on 

religion is the economic transactions between states and religions. There are studies 

which examine how religion impacts voting behavior, economic policy and 

democratization (Lipset and Rokkan 1967, Roemer 1998, Frank 2004, Gill and 

Lundsgaarde 2004, Lee and Roemer 2005, Scheve and Stasavage 2006, Huber and Stanig 

2011a, 2007, De La O and Rodden 2008, Stegmueller et al. 2011, Stegmueller 2013a, b, 

Toft, Philpott, and Shah 2011). But I have not seen research on how the state decides to 

make its financing decisions with respect to religious organizations. In addition, I have 

not seen the use of formal models and network theory in analyzing the interaction 
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between states and religion. By formalizing this interaction, I will contribute to the 

theory and methods of the study of politics and religion. 

In the field of the economics of religion, there is a use of economic theory and 

formal models to explain the nature of the market of religion, religious participation and 

membership across countries (Iannaccone 1998, 1991, Ray and Das 2008, Heather 2008, 

Coughlin 1996). Iannaccone has used formal models in order to describe what makes 

certain religions more successful than others (Iannaccone 1988, 1998, 1997), and Huber 

and Stanig have used such models to examine how religion affects voting and 

redistribution (Huber and Stanig 2011a). However, there is very little room for state 

politics and incentives in these models and studies and this will be the first time a formal 

model will be used to describe the fundamental elements which comprise the 

relationship between governments and religious organizations. 

Religious organizations threaten governments and pose a social and ideological 

alternative to them. The extreme version is a revolution and an overthrow of a current 

government. A subtler relationship is depicted in Hungerman’s article “Are Church and 

State Substitutes? Evidence from the 1996 Welfare Reform“ (Hungerman 2005), which 

examines church-state relations in the United States (particularly the Presbyterian 

Church’s spending patterns), and finds that the church and the state are indeed related 

and that decreases in government expenditures lead to significant increases in church 

activity.  
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However, seeing the church and state as substitutes (Hungerman 2005, Gruber 

2004) describes welfare reality and state-church relations only in a partial way, since it 

ignores the possibility of government funding of religious organizations. Supplying 

educational and social services requires significant funding, funding that religious 

organizations sometimes lack, as they cater mostly to the poor masses who are unable to 

donate sufficient funds to cover the costs of the services they receive from these 

organizations. This gives religious organizations an incentive to seek government 

funding. Governments on their part might also have an incentive to fund religious 

organizations as a form of co-option. Whereas government funding of NGOs has mostly 

to do with economic costs of distributing public services (so the government can directly 

provide a service or outsource it to a NGO), providing funding to a religious 

organization is first and foremost a political decision (with both economic and political 

consequences). 

For example, if the Israeli government decides to give funding to the NGO called 

"Yad Sarah" which provides medical equipment to people, it is doing so instead of 

providing the service directly through the public clinics. Funding such an organization 

does not pose a political threat, nor does it give any political gains to the government. 

On the other hand, if the government provides "Shas" (a religious organization and an 

important political party) with funding, it is an important political decision. Not funding 

them is a political risk which might prevent nearly any coalition from forming, and, in 
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the long run, might make a very dangerous opponent to the government (and perhaps 

to the democracy itself). 

The sociology of religion literature does examine the topic of government 

funding of religion, but examines only the demand side for such funding, from the 

perspective of the religious organization, ignoring both the supply side and the 

structural constraints that shape these strategic relations. This overlooks the important 

political questions: To whom does the government give funding? What type of 

organizations are more likely to receive it? and What causes the government to increase 

or decrease the availability of such funds? (Chaves 1999, 2001, Ebaugh, Chafetz, and 

Pipes 2005b, Ebaugh, Chafetz, and Pipes 2005a, Ebaugh, Chafetz, and Pipes 2006b, 

Ebaugh, Chafetz, and Pipes 2006a, Elena and Joseph 2001, Owens 2006) 

I will analyze state-religion relations in a new way by harnessing the world view 

and tools of political economy, and specifically those of principal-agent theory. Both 

governments and religious organizations will be examined as active players that engage 

with one another, each with its own political and economic goals and incentives in 

mind. The government decides how much it would like to finance the different religious 

organizations within its borders, in the hope that the religious organization complies 

with its interests and demands. For its part, the religious organization, which has a 

world view on how ideal states should function and interact with them, decides how to 
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respond to the reality of the state action they are faced with, choosing whether to 

comply with the government’s demands, or to fight against them. 

Therefore, the main research questions this chapter will address are: What causes 

governments to fund some religious organizations more than others? What effect does it 

have on the likelihood that such organizations do not comply with government 

expectations and rebel against government wishes? And, how does uncertainty shape 

the decisions made by both actors? 

In order to shed light on these questions, formal modeling will be used. The 

model will depict the decision-making process of why a government might decide to 

fund a religious organization and what are the possible actions of the religious 

organization in reaction to such a decision. The game employed in the chapter will be a 

single shot extensive game with imperfect information. 

The case of the Israeli education system will be examined as an example of the 

financial interactions between government and religious organizations, because in Israel 

each religious organization/sector has its own separate education system. I look at the 

mechanism which impacts how much funding each religious organization receives and 

the implications that has on the religious organization’s willingness to comply with 

government demands and interests.—specifically the government’s interest that the 

different education systems in Israel teach “core studies,” such as math and English, 
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which greatly shape the student’s prospect of labor market participation and military 

enlistment, both highly important to the government.  

The strategic relations between the Israeli government and the different religious 

education networks will also be examined empirically. I focus on one relationship 

predicted in the model: the correlation between the network structure of the religious 

sector’s education system and the levels of government funding attained. I show that 

hierarchical education network systems are more likely to receive high levels of 

government funding in comparison to more dispersed education networks.   

I believe that by combining the methods and theories of the three disciplines: 

comparative politics, economics of religion and sociology of religion, I will be able to fill 

the gaps of our understanding of the financial interactions between governments and 

religious organizations and contribute to the literatures mentioned above.  

This research could also have policy implications since understanding the 

mechanism which explains which organizations are more likely to receive funding, and 

what are the strategic consequences of such funding, is highly important for every 

country that currently funds religious organizations (or considers funding such 

organizations). The findings of the research would also be interesting for the religious 

organizations themselves, as they would also like to understand better the dynamic 

which impacts their likelihood of receiving funding from the government. 
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4.2 A Bayesian model of the relationship between 
governments and religious organizations 

I examine the government’s considerations when deciding what level of funding 

they should give to each religious organization, and how that affects the religious 

organization’s likelihood of being “loyal” to the government and complying with its 

regulations and demands. The relationship between governments and religious 

organizations can be viewed from the prism of principal-agent theory. In principal-agent 

theory, the principal provides incentives for some other actor, the agent, to make 

decisions that the principal prefers. The focus of the theory is on how the actions 

available to each actor, as well as the institutional settings in which they are situated, 

affect the likelihood that the agent is responsive to the principal’s goals (Gailmard 2012). 

Within political science literature, this framework has been implemented to better 

understand the dynamics between bureaucrats and higher-level political actors (Banks 

and Weingast 1992, Barro 1973, Cook and Wood 1989), the electoral accountability of 

representatives to constituents  (Ferejohn 1986, Austen-Smith and Banks 1989, Persson, 

Roland, and Tabellini 1997, Banks and Sundaram 1993), and the relationship between 

states and international organizations (Hawkins et al. 2006a, Hawkins et al. 2006b, Elgie 

2002, Elsig 2011). However, the relationship between governments and religious 

organizations has not received adequate attention.  

In the previous chapter of this dissertation I have focused on the effect of 

network topology on the likelihood a religious organization receives funding from the 
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government. However, the effect of this funding, or lack there off, on the attitude and 

strategy of the religious organization towards the state was not examined. This model 

examines the consequences of this funding, and the interaction between a religious 

organization’s network topology and the strategy towards the state which is chosen. 

There is a high risk for moral hazard in the relationship between governments and 

religious organizations as both actors have different preferences over the possible 

actions the religious organization can take, and the government cannot directly control 

these actions. There is asymmetric and incomplete information available to the actors. 

And the main tool the government possesses is the ability to incentivize, through 

rewards or punishment, the religious organizations to act according to its own 

preferences. As will be shown, network topology has a large impact on the likelihood of 

government exposure to the risk of moral hazard.  

I will apply a single shot Bayesian game of incomplete and imperfect 

information. The single shot game is based on Georg Vanberg’s constitutional review 

model (Vanberg 2001). 

The “government funding of religious organizations game” is depicted by the 

game tree in Figure 1. In the game there are three players: nature, government and a 

religious organization. At the beginning of the game, nature makes two independent 

moves. First, it chooses the growth vector of the religious organization or sector. There 

are religious organizations with a high growth rate and are increasing (Increase) or a low 
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growth rate and are decreasing in membership (Decrease). Next, nature picks the 

network topology of the religious organization, which could have high levels of 

centrality and connectivity and be hierarchical, or have low levels of centrality and 

connectivity and be dispersed (more information below). After nature moves, the 

government decides whether to co-opt or suppress the religious organization. The 

government makes this decision without complete certainty over how fast the 

organization will grow over time or how hierarchical the organization truly is. 

According to the government’s action, the religious organization decides what action it 

should take, how should it react to the government. The two options are to be loyal or to 

express voice. These strategies are based on Albert Hirschman’s two possible responses 

when a member of an organization perceives that the organization is demonstrating a 

decrease in quality or benefit for him (Hirschman 2004).  

What I refer to as the strategy of loyalty is when the organization accepts the 

current political system and wants as little interaction with the government as possible. 

It does not want the government to interfere with its decisions, and by wanting that, also 

gives up the ability to impact the character of the state.  

 

In Hirschman’s book there is also the possibility of exit, which would be to leave 

the country. It is possible to leave a country due to disagreements on state-religion 

relations. However, the total number of migrants in the world is fairly small in 
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comparison to the global population and, according to a recent study, there is no 

significant relationship between state regulation of religion and choosing to emigrate 

from a country (Mirilovic 2018). Thus, most grievances with regard to government 

policy towards religious sectors in the society are settled within the country’s borders.  

The second strategy is voice, which means to be in an engaged and active 

relationship with the government. Voice can be expressed in many ways: it can be more 

passive, through the long and constant interactions of requests and feedbacks over time, 

or it could be more active, such as lawsuits, petitions, protests and even violence.  

The two parameters in this game that are incomplete in information are the 

vector of growth of the religious organization, whether it is becoming smaller or larger 

with time, and the network structure of the organization. The three factors that impact a 

religious organization or sector’s growth rate and whether the organization is increasing 

or decreasing in membership are its fertility rates, conversion, and immigration. If the 

religious sector enjoys a high fertility rate, and/or people choose to convert to that 

religious sector, and/or new immigrants of that faith immigrate to that country, then that 

religious organization will grow. If, on the other hand, the people belonging to a 

particular religious organization choose to have fewer children, or many decide to leave 

that organization or country, then it will have a low or even negative growth rate and 

the organization will become smaller over time. 
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An example which highlights why uncertainty exists with regard to the growth 

of the size of religious organization can be seen in the case of the German government’s 

attempt to estimate how many Muslims currently live within its borders and make 

demographic predictions with regard to how fast that religious sector will grow. Dr. 

Albert Schmid, President of the Federal Office for Migration and Refugees in Germany, 

stated in a report on Muslim life in Germany that there is “a lack of sound information 

on Germany's Muslim population, in particular with regard to data on the integration of 

the Muslim population in Germany” and that the “estimates providing the basis for 

assessments of the number of Muslims in Germany were found to be outdated” (Haug, 

Müssig, and Stichs 2009). In order to fill these significant information gaps, a large 

government study in which 6,000 people were surveyed by telephone was performed in 

2008 by the Federal Office for Migration and Refugees. The results of the study put the 

number of Muslims living in Germany at between 3.8 and 4.3 million. The Muslim sector 

of the population was thus larger than had been previously assumed by the government 

where previous estimates ranged from 3.1 to 3.4 million. A 2017 Pew Research study 

found that between 2010 and 2016, the number of Muslims living in Germany rose from 

3.3 million (4.1% of the population) to nearly 5 million (6.1%), while the rest of the 

population shrank modestly from 77.1 million to 76.5 million. With higher fertility rates 

than the non-Muslim population (1.9 in comparison to 1.4) and possibly more migrants 

coming to the country Pew estimates that in 2050 Germany’s Muslim share in the 
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population could be anywhere between 8.7% and 19.7% of the population (Pew 

Research Center 2017).   

 

 

Figure 36: Projected Estimate of Share of Muslims living in Germany (Pew Research 
Center 2017) 

 If Germany, which is both an advanced state and world renowned for its 

bureaucratic capacity, the government made a 25 percent miscalculation in the size of a 

religious organization due to lack of information. And the projected estimate of growth 

varies between 140% to 320% for the totals of the current Muslim population. Thus, it is 

a reasonable assumption that the margin of error in other countries, especially less 

developed ones, could be even greater and that uncertainty plays a large role in the 

government’s estimates of the religious organization’s current and potential size and 

thus its potential political power.  
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Israel’s Demography and Census Department in the Central Bureau of Statistics 

estimation of the future growth of the religious sectors in Israel also varies considerably. 

Under certain conditions, the difference in fertility rates between the different religious 

sectors in Israel could lead the non-ultra-orthodox population and the ultra-orthodox 

population to converge in their population size by the year 2059 (Demography and 

Census Department 2012).  

 

Figure 37: Predictions of Israel’s Population Group Size According to Different 
Scenarios, 2009-2059 (Demography and Census Department 2012) 

The uncertainty around the growth of the different religious sectors in Israel is 

very large. The expectation that certain religious sectors will increase in population and 

thus in political power, already impacts today’s policy. The number of children today in 

the education system reflects not only the future shift in demographics but also the 

change in the number and power of voting citizens from each sector in the future. As I 

will show, the Israeli government takes into consideration the estimates of growth in 
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population size when making current allocation decisions, especially in a field such as 

education, which is the government’s major tool to influence the ideology of its future of 

citizens.  

The second kind of incomplete information is the network topology of the sector 

or religious organization’s education system. The network topology is mapped 

according to how decisions are made within each education system. Each 

sector/religious organization’s education system makes many daily decisions: on what 

educational institutions to open, how resources should be distributed across and within 

different schools, and what subjects and learning materials should be taught. In highly 

hierarchical education networks, a single person or committee makes the major 

educational and economic decisions for that organization, and the directions then flow 

from one superior unit to its subordinate. In a more dispersed network structure, like 

the scale-free network, decisions are made in clusters of representative bodies or 

committees that are connected to each other. In the dandelion network, decisions are 

made independently by the lowest organizing body of the roof organization/sector, 

which could be a school, a house of worship or an individual. 

There is a lot of uncertainty in estimating how hierarchical each religious 

organization or sector is. Even in organizations that are hierarchical, like the Roman 

Catholic Church or the Shas movement in Israel, where the major decisions are made by 

an authoritative leader and then dispersed to the lower levels of the hierarchical chain of 
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command, it is hard to know how effective the hierarchical chain really is. For example, 

is it possible to be certain that the Catholic Church in the United States actually 

implements a particular policy devised in Rome, or supports the pope’s candidates for 

local offices? As can be seen in the recent elections for chairman of the Prolife Committee 

in the United States Conference of Catholic Bishops’ national meeting, Archbishop 

Joseph Naumann was elected, winning over Cardinal Blase Cupich, whose views on 

abortion, gun violence, healthcare and other issue were more aligned with those of Pope 

Francis than the views of the more conservative Archbishop Naumann. The elections 

"represented something of a referendum on whether or not the US. hierarchy is 

coalescing behind the priorities and pastoral vision of Pope Francis nearly five years into 

his papacy" (Gehring 2017).  

In Israel, in the city of Netivot, which is highly dominated by the Shas movement 

and its education system, El Amaayan, only 42 percent of the population voted for Shas’ 

political parties. But 30 percent of the votes went to the Likud party instead (Shterkman 

2015). There is no insurance that even if a Rabbi, or another type of community leader, in 

a hierarchical society recommends a certain policy or the election of a certain candidate, 

that all the members will follow his or her directions. The less hierarchy exists, the less 

the government can anticipate the decisions that will be made within that organization 

or insure that the government’s directives are implemented. The decreased ability of 

government oversight of the religious organization’s actions increases the possibility of 
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moral hazard, where the funds given to the religious education network will be used 

solely to promote religious studies, and that the “core studies” would not be taught. In 

other words, without the ability of effective oversight, the financial security provided by 

the government increases the likelihood the religious organization will take more 

“risky” behavior, not teaching its children secular studies such as math and English.  

In addition to less oversight, the current ruling party can also not anticipate who 

the religious sector’s members will vote for in the next elections, creating much more 

fluctuation in the size of the parties whose voters do not belong to a hierarchical sector, 

making these parties less certain as long-term coalition partners. 

 
Figure 38: The government funding of religious organizations game 
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4.2.1 The government and religious organization’s payoff structure  

The payoffs of the government and the religious organization are a function of a 

few components of costs and benefits:  

Government (costs/benefits) 

i. Government cost to react to voice. This is a function of the growth of the size of 

the religious organization and the network structure of the religious 

organization. The faster the organization is growing, the more the government 

will be reluctant to suppress it, since suppressing a popular movement or a 

movement that will become much larger with time due to high fertility rates is 

much more politically risky because that group will need to eventually become 

an ally of the current political system, or else regime stability will be jeopardized. 

The more hierarchical the organization, the more effective the voice becomes as 

the movement is more unified under a particular leadership and is less likely to 

fragment and disappear quickly from the political scene. If a hierarchical 

organization chooses to express active voice and believes that the government 

needs to make a serious change in policy, it will be very hard for the government 

to ignore it. It is assumed that an organization that is decreasing in size with high 

levels of centrality and connectivity (more hierarchical) might cause more 

damage to the government when non-complying than an organization that is 
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increasing in size but is highly dispersed and not connected like in organizations 

that have a dandelion network structure. 

𝛼𝛼 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺, 𝑆𝑆𝐺𝐺𝐺𝐺𝑆𝑆𝑆𝑆𝐺𝐺𝑆𝑆𝐺𝐺𝑆𝑆) = {−𝛼𝛼𝑑𝑑𝑑𝑑 ,−𝛼𝛼𝑑𝑑𝑑𝑑,−𝛼𝛼𝑑𝑑𝑑𝑑 ,−𝛼𝛼𝑑𝑑𝑑𝑑} 

𝛼𝛼𝑑𝑑𝑑𝑑 > 𝛼𝛼𝑑𝑑𝑑𝑑 > 𝛼𝛼𝑑𝑑𝑑𝑑 > 𝛼𝛼𝑑𝑑𝑑𝑑 > 0 

ii. Government cost of funding the religious organization. When the government 

decides to support the religious organization, it does so by offering direct 

funding, financial assistance or tax exemptions. These types of funding are a 

function of the growth of the membership size of the organization, the faster the 

organization is growing, the more marginal funds will need to be directed to it in 

order to support it. While it is clear that a large organization will require more 

total funds from the government than a smaller organization, it is the question of 

the government cost of support per citizen which is important politically—to 

which religious sectors/organizations more or less resources are directed 

relatively to their size. Organizations that are in a growth spurt will require more 

marginal funds as they are creating more new institutions, like building new 

houses of worship and new schools, relative to organizations whose membership 

are in decline.      

𝛾𝛾(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) = {−𝛾𝛾𝑑𝑑,−𝛾𝛾𝑑𝑑} 

𝛾𝛾𝑑𝑑 >  𝛾𝛾𝑑𝑑 > 0 

iii. Government costs of suppression acts.  Suppression is not free of costs. It 

involves investing more efforts in overseeing the activity of the religious 
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organization, pushing legislation which goes against the interest of the religious 

organization, to even prosecuting its members, arrests, investigations and so 

forth. When new members are constantly joining the religious sector/group, it 

becomes harder for the government to suppress it. Educational inspectors are 

very expensive, and once there are many new classes that are formed each year, 

it is very difficult for the government to keep track of whether its regulations are 

being followed in these classes. Closing or restricting schools that do not follow 

regulations is also politically extremely difficult, as any action which involves 

children is politically complicated and very few politicians like to confront angry 

parents.  

𝛿𝛿(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) = {−𝛿𝛿𝑑𝑑 ,−𝛿𝛿𝑑𝑑} 

𝛿𝛿𝑑𝑑 > 𝛿𝛿𝑑𝑑 > 0 

iv. Benefits of the organization's loyalty to the government. Religious organizations 

can mobilize potential voters to vote and engage in pro-government propaganda 

and activities. The amount of benefit the government enjoys from the loyalty of a 

religious organization/sector depends on its level of hierarchy. If an organization 

with a high level of hierarchy backs a certain party or administration, it offers the 

government more stability when ruling, as hierarchical organizations are better than 

dispersed network organizations in making a credible commitment to the 

government that a potential alliance or support will apply to all the members of its 

religious organization. When a religious organization’s education system is loyal 
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to the state, there is less need for the government to constantly manage the 

organization, less need to give it instructions and supply it with learning material 

and guidance, the organization runs itself autonomously. The government needs 

to invest more resources, both monetary and bureaucratic, in such organizations 

than in their independent counterparts. When an organization is loyal to the 

government, there is less of a need to oversee it. Since the government still wants 

to know what loyal organizations are doing, and to audit that standards are being 

kept, certain oversight costs will always remain. However, they are much lower 

than for an engaged and dependent, “voice” organization. For example, in 2007, 

there was one ministry of education inspector for 96 schools of the independent 

education network for boys, who are organized in a dandelion structure and chose 

the “loyalty” strategy. Whereas the hierarchical national religious education 

system that chose “voice” has an inspector for every 25 schools (Vergen 2007). 

Within organizations that choose “loyalty,” more hierarchical organizations 

reduce the costs of oversight, as they have their own internal oversight 

mechanisms. For example, Shas’ education network, which also chose the strategy 

of loyalty, but is organized in a scale-free network, had one inspector for 113 

schools (Vergen 2007). If a hierarchical organization commits to adopting a certain 

educational policy or program that the government is promoting, it is more likely 

that the educational program will be implemented throughout the entire network, 
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than if it was a dandelion network, where negotiations would need to be held with 

every school or educational institute individually. Therefore, the government’s 

benefit from a hierarchical organization that is loyal is higher than from a 

dispersed organization that chooses loyalty.       

𝛽𝛽 (𝑆𝑆𝐺𝐺𝐺𝐺𝑆𝑆𝑆𝑆𝐺𝐺𝑆𝑆𝐺𝐺𝑆𝑆) = {𝛽𝛽𝑑𝑑 ,𝛽𝛽𝑑𝑑} 

𝛽𝛽𝑑𝑑 > 𝛽𝛽𝑑𝑑 > 0 

Religious organization (costs/benefits): 

v. Voice costs. Organizing voice has many costs: from negotiation efforts for the 

publicizing and organizing of petitions and protests, mobilizing people to 

political action, and even acquiring assault weapons and ammunition (if used). If 

not successful, the organization could pay the price and be severely sanctioned 

or crushed by the government. The faster the organization is growing, the higher 

the possible costs it might face, as expressing voice, protesting and even 

potentially revolting becomes much riskier for an organization that has a lot to 

lose, since the government might stop the organization at this crucial time of 

growth. The costs of confronting the government’s educational policies is very 

difficult for an educational network that is growing very fast, as most efforts are 

put in providing all of the new students with the basic conditions for schools, 

such as new facilities and teachers that are needed, and there are less resources 

for the political and bureaucratic capacity needed in order to challenge the 

government’s educational policies.  
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𝑆𝑆(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) = {−𝑆𝑆𝑑𝑑,−𝑆𝑆𝑑𝑑} 

𝑆𝑆𝑑𝑑 > 𝑆𝑆𝑑𝑑 > 0 

vi. Cost of being suppressed. Being suppressed by the government means that 

there are laws that hinder your work, financial restrictions that apply to you, and 

that you might even be prosecuted and jailed. It is a function of the growth of the 

size of the organization, as the faster the organization is growing the easier it is 

for the government to convince the other citizens of its potential political threat 

and mobilize public support to target the organization by laws, confiscations of 

property or financial restrictions. All schools in Israel receive government 

funding to a varying degree. It is very difficult for a school to continue to exist 

autonomously without the financial support of the government, especially if the 

educational network is growing fast. A growing network requires a lot of 

resources to support its newly established activities, and it also means that the 

organization is reaching a wider population, most of whom are unlikely to be 

wealthy enough to sustain the full costs of a completely private institution, 

which means a greater need for external financial assistance.     

𝐷𝐷(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) = {−𝐷𝐷𝑑𝑑 ,−𝐷𝐷𝑑𝑑} 

𝐷𝐷𝑑𝑑 > 𝐷𝐷𝑑𝑑 > 0 

vii. Benefit from voice. Organizations that have a low growth rate and that have 

high levels of hierarchy have the most to gain from expressing their voice; they 

can position themselves as more dominant in the public sphere, and gain power 
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which is relatively larger than their real size, while not facing much risk. High 

growth organizations that have a high level of hierarchy have potentially a large 

benefit from expressing their voice—if their protests are successful they might 

get a chance of replacing the current government or policy. Organizations that 

are decreasing in size and with low levels of hierarchy have a small chance of 

expressing their voice and succeeding in their protests and will not benefit 

greatly from it. The benefit of a fast-growing organization that has low levels of 

hierarchy is the smallest as it will have trouble organizing protests effectively 

over time, and it has the strongest incentive to strengthen politically by its sheer 

growth in size over time, thus it has the least incentive to improve its position by 

expressing voice towards the government. 

𝐼𝐼(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺−1,𝑆𝑆𝐺𝐺𝐺𝐺𝑆𝑆𝑆𝑆𝐺𝐺𝑆𝑆𝐺𝐺𝑆𝑆) = {𝐼𝐼𝑑𝑑𝑑𝑑 , 𝐼𝐼𝑑𝑑𝑑𝑑, 𝐼𝐼𝑑𝑑𝑑𝑑 , 𝐼𝐼𝑑𝑑𝑑𝑑} 

𝐼𝐼𝑑𝑑𝑑𝑑 > 𝐼𝐼𝑑𝑑𝑑𝑑 > 𝐼𝐼𝑑𝑑𝑑𝑑 >  𝐼𝐼𝑑𝑑𝑑𝑑 > 0 

viii. Benefits passed from government. The government cost of co-opting, which is 

its funding of the religious organization, transforms into an income or benefit to 

the organization. 

𝛾𝛾(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺) = {𝛾𝛾𝑑𝑑 ,𝛾𝛾𝑑𝑑} 

𝛾𝛾𝑑𝑑 > 𝛾𝛾𝑑𝑑 > 0 
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4.2.2 Solving the game: strategies of players 

The possible strategies of the government, given the uncertainly it has with 

regard to the growth of the religious organization and its level of hierarchy, are to co-opt 

the religious organization (𝑐𝑐) or not to co-opt it (suppression: 𝑐𝑐̅).   

𝑆𝑆𝐺𝐺 = {𝑐𝑐, 𝑐𝑐̅} 

At each moment in time, the religious organization is aware of its growth level, 

whether it has an increasing or decreasing trajectory, as it can see and measure the 

membership in its worship houses and schools. However, for each given moment, 

knowing how much the decisions made by the religious organization are abided to and 

followed by its members, even for hierarchical organizations, is very difficult.  

For example, in the Shas movement, following the death of its spiritual leader, 

Rabbi Ovadia Yoseph, in October 2013, it was unclear whether his successor, Rabbi 

Shalom Cohen, would have as much power and influence over the members of his 

organization as Rabbi Yoseph had. And indeed, since 2013, while the membership in the 

Al-Amayan schools and Shas’s religious institutions (Yeshivas) did not decline 

substantially, in the elections to the Knesset, the number of seats the party gained 

declined from 11 seats in the January 2013 elections to seven seats in the 2015 elections.      

Therefore, the religious organization, which is aware of its growth but has 

incomplete information with regard to its actual ability to enforce hierarchy, decides 

whether to voice (𝑣𝑣) or not to voice (loyalty: �̅�𝑣) depending on whether it is increasing (I) 

or decreasing (D) in size.  
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𝑆𝑆𝑅𝑅 = {(𝑣𝑣|𝐷𝐷; 𝑣𝑣|𝐼𝐼); (𝑣𝑣|𝐷𝐷; �̅�𝑣|𝐼𝐼); (�̅�𝑣|𝐷𝐷; 𝑣𝑣|𝐼𝐼); (�̅�𝑣|𝐷𝐷; �̅�𝑣|𝐼𝐼)} 

 

Equilibrium 1:  R plays 𝑺𝑺�𝑹𝑹 = (𝒗𝒗|𝑫𝑫;𝒗𝒗|𝑰𝑰) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} = 𝑣𝑣𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + 𝑣𝑣𝑑𝑑(1 − 𝑝𝑝) ⋅ (−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + (1 − 𝑣𝑣𝑑𝑑)𝑝𝑝(−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) +

(1 − 𝑣𝑣𝑑𝑑)(1 − 𝑝𝑝)(−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑)  

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} = 𝑣𝑣𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + 𝑣𝑣𝑑𝑑(1− 𝑝𝑝) ⋅ (−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + (1 − 𝑣𝑣𝑑𝑑)𝑝𝑝(−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) +

(1 − 𝑣𝑣𝑑𝑑)(1 − 𝑝𝑝)(−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑)  

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} = 𝛾𝛾𝑑𝑑 ⋅ 𝑣𝑣𝑑𝑑 − 𝑣𝑣𝑑𝑑𝑝𝑝𝛼𝛼𝑑𝑑𝑑𝑑 − 𝑣𝑣𝑑𝑑(1 − 𝑝𝑝)𝛼𝛼𝑑𝑑𝑑𝑑 − 𝛾𝛾𝑑𝑑(1 − 𝑣𝑣𝑑𝑑) − (1 − 𝑣𝑣𝑑𝑑)𝑝𝑝𝛼𝛼𝑑𝑑𝑑𝑑 −

(1 − 𝑣𝑣𝑑𝑑)(1 − 𝑝𝑝)𝛼𝛼𝑑𝑑𝑑𝑑  

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} = −𝛿𝛿𝑑𝑑 ⋅ 𝑣𝑣𝑑𝑑 − 𝛿𝛿𝑑𝑑(1 − 𝑣𝑣𝑑𝑑) − 𝑣𝑣𝑑𝑑𝑝𝑝𝛼𝛼𝑑𝑑𝑑𝑑 − 𝑣𝑣𝑑𝑑(1 − 𝑝𝑝)𝛼𝛼𝑑𝑑𝑑𝑑 − (1 − 𝑣𝑣𝑑𝑑)𝑝𝑝𝛼𝛼𝑑𝑑𝑑𝑑 −

(1 − 𝑣𝑣𝑑𝑑)(1 − 𝑝𝑝)𝛼𝛼𝑑𝑑𝑑𝑑  

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} ≥ 𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} → 𝛾𝛾𝑑𝑑 ⋅ 𝑣𝑣𝑑𝑑  + 𝛾𝛾𝑑𝑑(1 − 𝑣𝑣𝑑𝑑) ≤ 𝛿𝛿𝑑𝑑 ⋅ 𝑣𝑣𝑑𝑑 + 𝛿𝛿𝑑𝑑(1 − 𝑣𝑣𝑑𝑑)  

𝑣𝑣𝑑𝑑 ≤
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑣𝑣𝑑𝑑∗  

Assumptions: 

It is assumed that the government costs of suppression of an organization that is 

increasing in size are higher than the costs of funding such an organization (𝛿𝛿𝑑𝑑 > 𝛾𝛾𝑑𝑑) and 

that the cost of funding an organization that is decreasing in size is higher than 

suppressing it ( 𝛾𝛾𝑑𝑑 > 𝛿𝛿𝑑𝑑). This is the case as suppressing a decreasing organization will 

not require special forces, infrastructures and laws passed in addition to those currently 

existing. Because such organizations could be handled by the existing law enforcement 

apparatus within a country, it will have costs, but those are smaller than giving the 
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organization funding to provide the different social services such an organization might 

supply. On the other hand, the suppression of a growing organization is extremely 

costly and requires the construction of new bodies and facilities, it is relatively cheaper 

for the government to fund it.  

      

Figure 39: 𝒗𝒗𝒅𝒅* as a threshold between government co-option and suppression 
 

𝒗𝒗𝒅𝒅 < 𝒗𝒗𝒅𝒅∗  → 𝒄𝒄 

Condition I: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑣𝑣)� >  𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑣)� 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑣𝑣)� = 𝑝𝑝(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑) + (1 − 𝑝𝑝)(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑) = −𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑣)� = 𝑝𝑝𝛾𝛾𝑑𝑑 + (1 − 𝑝𝑝)𝛾𝛾𝑑𝑑 = 𝛾𝛾𝑑𝑑 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝛾𝛾𝑑𝑑 → 

𝑝𝑝 >
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

𝑝𝑝 >
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝1∗ 

Assumption: As stated earlier in the assumptions, the benefit from voice of an 

organization that is decreasing in size with a high level of hierarchy is larger than that of 

a decreasing organization that is not hierarchical (𝐼𝐼𝑑𝑑𝑑𝑑 > 𝐼𝐼𝑑𝑑𝑑𝑑 ). 

𝑐𝑐 𝑐𝑐̅ 

𝑣𝑣𝑑𝑑* 𝑣𝑣𝑑𝑑 Only  
increasing 

Org. 

Only 
decreasing 

Org. 
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Figure 40: 𝒑𝒑* as a threshold between the religious organization’s loyalty and voice 

 

Condition II: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� >  𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑣)� 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� = 𝑝𝑝(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑) + (1 − 𝑝𝑝)(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑) = −𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑣)� = 𝑝𝑝𝛾𝛾𝑑𝑑 + (1 − 𝑝𝑝)𝛾𝛾𝑑𝑑 = 𝛾𝛾𝑑𝑑 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝛾𝛾𝑑𝑑 → 

𝑝𝑝 >
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝2∗ 

𝒗𝒗𝒅𝒅 > 𝒗𝒗𝒅𝒅*→ 𝒄𝒄� 

Condition III: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� >  𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑣)� 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� = 𝑝𝑝(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐷𝐷𝑑𝑑) + (1 − 𝑝𝑝)(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐷𝐷𝑑𝑑)

= −𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑣)� = −D𝑑𝑑 

𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝑆𝑆𝑑𝑑 

𝑝𝑝 >
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝3∗ 

𝑣𝑣 �̅�𝑣 

𝑝𝑝* 𝑝𝑝 L level of 
Hierarchy 

H Level of 
Hierarchy 
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Condition IV: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� >  𝑆𝑆�𝑆𝑆𝑅𝑅𝑣𝑣(�̅�𝑣)� 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑣𝑣)� = 𝑝𝑝(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐷𝐷𝑑𝑑) + (1 − 𝑝𝑝)(−𝑐𝑐𝑑𝑑 + 𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐷𝐷𝑑𝑑) = −𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑣)� = −𝐷𝐷𝑑𝑑 → 

𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝑆𝑆𝑑𝑑   

𝑝𝑝 >
𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝4∗ 

Proposition 1: 𝑝𝑝1∗ > 𝑝𝑝3∗ and 𝑝𝑝2∗ > 𝑝𝑝4∗  

When comparing the values of 𝑝𝑝1∗ and 𝑝𝑝3∗, and based on the assumption made 

earlier that 𝐼𝐼𝑑𝑑𝑑𝑑 > 𝐼𝐼𝑑𝑑𝑑𝑑  

𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝1∗ 

𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝3∗ 

As 𝛾𝛾𝑠𝑠 is positive, 𝑝𝑝1∗ will always be larger than 𝑝𝑝3∗. 

When comparing the values of 𝑝𝑝2∗ and 𝑝𝑝4∗, and based on assumptions made earlier 

that 𝐼𝐼𝑏𝑏𝑑𝑑 > 𝐼𝐼𝑏𝑏𝑑𝑑 

𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝2∗ 

𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝4∗ 

And as 𝛾𝛾𝑑𝑑  is a positive number, 𝑝𝑝2∗ will always be larger than 𝑝𝑝4∗. 

Therefore, the conditions 𝑝𝑝1∗ > 𝑝𝑝3∗ and 𝑝𝑝2∗ > 𝑝𝑝4∗ are derived. 

In the case of equilibrium 1, the following conditions apply to it: 

𝑃𝑃∗ = max  {𝑝𝑝1,𝑝𝑝2} 
𝑝𝑝� = max  {𝑝𝑝3,𝑝𝑝4} 

𝑝𝑝1∗ > 𝑝𝑝3∗ 
𝑝𝑝2∗ > 𝑝𝑝4∗ 

𝑃𝑃∗ > 𝑝𝑝� 
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These conditions make clear that there is a lower threshold of public support to revolt 

once there is no government funding.  

 

Equilibrium 2:  R plays �̂�𝑆𝑅𝑅 = (𝑣𝑣|𝑣𝑣; �̅�𝑣|𝑖𝑖) 

𝑣𝑣𝑑𝑑 <
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑣𝑣𝑑𝑑∗ → 𝑐𝑐 

𝑣𝑣𝑑𝑑 ≥  
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑣𝑣𝑑𝑑∗ → 𝑐𝑐̅ 

Exactly as found earlier (coherent) 

𝑣𝑣𝑑𝑑 < 𝑣𝑣𝑑𝑑* 

Condition I: 𝑝𝑝 < 𝑝𝑝1∗ ∩ Condition II: 𝑝𝑝 < 𝑝𝑝2∗ 

𝑣𝑣𝑑𝑑 > 𝑣𝑣𝑑𝑑* 

Condition III: 𝑝𝑝 < 𝑝𝑝3∗ ∩ Condition IV: 𝑝𝑝 < 𝑝𝑝4∗ 

 

Equilibrium 3:  R plays �̂�𝑆𝑅𝑅 = (𝑣𝑣|𝑣𝑣; �̅�𝑣|𝑖𝑖)   𝑜𝑜𝑟𝑟 �̂�𝑆𝑅𝑅 = (�̅�𝑣|𝑣𝑣; 𝑣𝑣|𝑖𝑖) 

𝑣𝑣𝑑𝑑 < 𝑣𝑣𝑑𝑑* 

Condition I: 𝑝𝑝 > 𝑝𝑝1∗ ∩ Condition II: 𝑝𝑝 < 𝑝𝑝2∗ 

𝑣𝑣𝑑𝑑 > 𝑣𝑣𝑑𝑑* 

Condition III : 𝑝𝑝 > 𝑝𝑝3∗ ∩ Condition IV: 𝑝𝑝 < 𝑝𝑝4∗ 

Equilibrium 4:  R plays �̂�𝑆𝑅𝑅 = (�̅�𝑣|𝑣𝑣; 𝑣𝑣|𝑖𝑖) 

𝑣𝑣𝑑𝑑 < 𝑣𝑣𝑑𝑑* 
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Condition I: 𝑝𝑝 < 𝑝𝑝1∗ ∩ Condition II: 𝑝𝑝 > 𝑝𝑝2∗ 

𝑣𝑣𝑑𝑑 > 𝑣𝑣𝑑𝑑* 

Condition III: 𝑝𝑝 < 𝑝𝑝3∗ ∩ Condition IV: 𝑝𝑝 > 𝑝𝑝4∗ 

(For the full proofs of R plays �̂�𝑆𝑅𝑅 = (�̅�𝑣|𝑣𝑣; �̅�𝑣|𝑖𝑖), �̂�𝑆𝑅𝑅 = (𝑣𝑣|𝑣𝑣; �̅�𝑣|𝑖𝑖) 𝑎𝑎𝑎𝑎𝑣𝑣 �̂�𝑆𝑅𝑅 = (�̅�𝑣|𝑣𝑣;𝑣𝑣|𝑖𝑖) please 

see the appendix E)  

 

Under the conditions mentioned in proposition 1: 

𝑝𝑝1∗ > 𝑝𝑝3∗ ∩  𝑝𝑝2∗ > 𝑝𝑝4∗ 

There are 6 ways in which the relationships between the 𝑝𝑝∗ could be organized: 

 

Equilibria 1 and 2 are possible under all of the given options of the relationships 

between the different 𝑝𝑝∗.  

Equilibrium 3 (which adds to equilibria 1 and 2) works only under constraints C and D – 

these equilibria solutions can be seen in figures 41 and 42. 

Equilibrium 4 (which adds to equilibria 1 and 2) works only under constraints E and F – 

these equilibria solutions can be seen in figures 43 and 44. 
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Equilibrium 3 and 4 cannot operate under the same 𝑝𝑝∗ conditions since they directly 

contradict each other.  

 

Figure 41: Equilibrium predictions – Equilibriums 1, 2 and 3 under constraint C 

 

 

Figure 42: Equilibrium predictions- Equilibriums 1, 2 and 3 under constraint D 
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Figure 43: Equilibrium predictions – Equilibriums 1, 2 and 4 under constraint E 

 

 

Figure 44: Equilibrium predictions – Equilibriums 1, 2 and 4 under constraint F 
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In all of the above figures, the Y-axis and X-axis are the same: 

The Y-axis depicts 𝑖𝑖, which is the probability that the religious organization is 

decreasing. 𝑣𝑣𝑑𝑑∗  is the eqilibrium level of 𝑣𝑣𝑑𝑑. Below it, the religious organization is 

increasing in size. Suppressing an increasing organization would be extremely costly for 

the government and therefore the government would prefer to co-opt the religious 

organization by supplying it with funding. Above 𝑣𝑣𝑑𝑑∗ , the religious organization is 

decreasing, and it is no longer to the benefit of the government to co-opt it as it could 

suppress it pretty easily. The costs of suppression are relatively low (𝛿𝛿 is smaller), and 

even if the organization expresses voice, the costs that might have on the government 

are not high (𝛼𝛼 is smaller).  

The X=axis depicts 𝑝𝑝 which is the probability that the religious organization is 

effectively hierarchical. Generally, the higher the 𝑝𝑝 the more likely it is that the religious 

organization will express voice, since it has the organizational capacity to organize voice 

effectively and with fewer costs. If 𝑝𝑝 is extremely low, it is highly unlikely that the 

organization will express voice, as the benefits of a potential voice will be smaller for it 

(lower levels of 𝐼𝐼).  

 

4.2.3 Equilibrium predictions: substantive interpretation and 
examples from the Israeli education system 

I will analyze substantively the equilibrium predictions as seen in figure 43, as it 

depicts the underlying relationship between the different outcomes and depicts in what 
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instances we will see a transition between one equilibria outcome (or cell) to another. 

These transitions and trends are the same in all four possible figures (restrictions). The 

case of Israel and the different religious sectors’ education networks which operate in 

the country illustrate these comparative statistics and can be seen below in figure 45. 

The difference between the different equilibrium predictions is what restriction 

of the relationship between the different 𝑝𝑝∗ applies, which in turn, impacts whether it is 

equailibria 1, 2 and 3 that are possible, or 1, 2 and 4. After each of the figures, I will 

explain how the restriction substantively impacts the results as they also depict the 

relationship between 𝑝𝑝3∗ and 𝑝𝑝4∗ (and therefore also the relationship between 𝑝𝑝2∗ and 𝑝𝑝1∗).  
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Figure 45: Equilibrium predictions (figure 6) including examples from the different 
religious sectors’ educational networks in Israel 

In figure 43, when the government does not fund the religious organization but 

rather suppresses it and the organization has a low level of hierarchy (the upper left 

cell), it doesn’t matter whether the organization is increasing or decreasing. The 

likelihood that the organization expresses voice is very small. Examples of such 

organizations are the Satmer hassidic movement and Neturei Karta in Israel. Both are 

characterized by strict religious adherence, rejection of modern culture, and anti-

Zionism. Even though all Satmer schools are theologically very similar, as they have a 
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common spiritual leader, yet they have a low level of hierarchy in their education 

system, as their boys’ talmudi torah, small yeshivas and large yeshivas, and the girls’ 

schools and seminars are all run separately, each by a dominant Rabbi. Each school unit 

is responsible for its own fund raising and managerial decisions. They do not receive 

any funding from the government. According to the equilibria results, this organization 

will not express voice, but rather choose acceptance (loyalty) of the current system and 

would seek the minimal interaction with the government.   

The government will start to co-opt organizations that are organized in a 

dandelion structure and are rapidly increasing in their growth, but with relatively small 

amounts of funding. These organizations, as a result of government co-option, will 

choose to maintain their independence and not attempt to impact the government’s 

decision making process. Examples of organizations that choose this path are the boy’s 

education systems that belong to the Litaii and Hasidic organizations that affiliate 

themselves with the Yahadut Hatorah political party. Each talmud tora (the equivalent 

of primary schools in the ultra-orthodox community) is completely independent and all 

pedagogical decisions are made within the school. There are consultations with the 

spiritual leadership, especially within the schools that are a part of a Hassidic 

movement, however the spiritual leader does not manage those who lead the school 

system. There is very little oversight, governmental or within the organization, over 

these schools. Both the small yeshivas (equivalent to middle school) and the big yeshivas 
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(equivalent to high school) seek as little friction with the state as possible. A large part of 

the resources to these schools comes from private donations and the tuition payed by 

the parents. This enables these organizations to maintain their independence, even if the 

government decides to stop funding them.  

However, if the religious organization has higher levels of centrality and 

connectivity (scale-free structure, lower middle cell), even though it is not funded by the 

government, if it is a declining organization it will have an incentive to start having 

stronger ties with the government and seek to influence the educational policy through 

the expression of voice. This is the case since they have the organizational capacity to 

communicate and coordinate voice and protests across their entire system. Together 

with the fact that their costs of expressing voice are smaller than those of increasing 

organizations, whereas their potential benefits are larger, they will be the first to choose 

voice over the strategy of loyalty to the system. An example of such a religious 

education system is that of the Christian Arabs in Israel. This religious minority has seen 

a large decline in membership over time. The religious schools which belong to this 

minority do not all belong to the same Christian denomination, as there are Greek 

Catholics, Greek Orthodox, Roman Catholics and a small number of Maronites, 

Arameans, Copts and Protestants in Israel. However, these schools, most of them in 

geographical proximity to each other in Christian majority towns or cities with a high 

percentage of Christians, are highly interconnected with each other in a scale-free 
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network and they coordinate much of their policies towards the state. Their schools, 

though most of them are private, are recognized by the state and they receive some 

funding from the government. They accept the core studies demanded by the 

government and achieve the resources needed for their system through active 

negotiations with the government. The increasing organizations, such as the Muslim 

Movement, at this stage of the equilibrium, will not choose voice. They have a lot of 

benefit from their growth in membership, which is due both to a high birth rate among 

its members and a high conversion rate, mostly from secular Arabs, who “return” to 

religion. They are not a hierarchical organization, as their education system is not 

organized in a pyramid of superior and subordinate. The Muslim movement has been 

heavily suppressed by the government, many of its leaders have been put in jail over the 

years, and in 2015 its northern branch was declared to be illegal. Thus, they have little to 

gain from having any interaction with the government, and they currently choose 

loyalty.  

The scale-free networks that have a high growth rate, like those of the girls’ ultra-

orthodox education network, Beit Yaakov, are co-opted by the state, and as a result 

choose the strategy of “loyalty.” Their network structure is scale-free, as all of their 

schools are inter-connected, with major hubs in the large ultra-orthodox cities. They 

have committees representing the different municipal locations in their biannual 
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meetings which deliberate the future policies of the network. However, there is no head 

to the network, and no relationship of subordination to a common oversight authority.  

Shas’ education system, Bnei Yosef – Maayan Hachinuch Hatorani, are organized 

in a similar way. Their network is slowing down somewhat in their growth rate, and 

they are now starting to embrace the strategy of “voice” as their dependency on 

government funds is growing. They choose to influence the amount of resources they 

receive through having a close, tightly-knit, relationship with the government. The Shas 

movement and its schools are now accepting higher levels of government oversight in 

their schools than in the past (when they were highly growing) and are willing to teach 

the core subjects. Their network structure and growth rate enabled them to receive the 

same level of funding as the hierarchical, highly supervised secular education system 

with only a medium level of government oversight of their activities in return.   

The education systems that are hierarchical, regardless of whether they are 

suppressed or co-opted by the government, choose the strategy of voice. They have close 

ties with the government and accept the government’s full oversight and control of the 

learning material. Their influence over the amount of resources received from the 

government comes from their ability as hierarchical organizations to be efficient in 

negotiations with the government and executing effective political action, such as 

lobbying and strikes. They have single hierarchical bodies representing the teachers. All 

elementary school teachers in the hierarchical networks are unionized in the Histadrut 



 

191 

Hamorim (Teachers Union) and all middle school and high school teachers are 

unionized in Irgun Hamorim (teachers’ organization) or Histadrut Hamorim. All 

elementary schools are organized in a hierarchical structure where the Israeli Ministry of 

Education is at the top. Subordinate to the Ministry of Education is the district 

management level and below it are the municipalities and schools.  

 

 

 

Figure 46: Organizational structure of the Israeli Ministry of Education 
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Figure 47: Organizational structure of the Ministry of Education - northern district 

The hierarchical education systems that have low growth rate (declining) are 

relatively suppressed by the state and receive, even though they are controlled and 

overseen by the state, low levels of funding. Such systems are the Jewish secular 

education system and the Arab secular education system.  
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Figure 48: “Towards a new Israeli order” – slide from Israel’s President Reuven 
Rivlin’s famous “tribes speech” in 2015, data from the Israeli Central Bureau of 

Statistics 

 In 2015, Israeli president, Reuven Rivlin, gave a now famous speech which was 

given the name the “tribes speech.” In it he described the decline of the Jewish secular 

hegemony and the rise of sectors or “tribes” that are more or less equal in size. In the 

speech he showed the above slide. Which depicts the number of elementary school 

children in each “tribe,” in 1990 and the predicted numbers for 2018. The number of 

secular Jewish students declined from 52% of the students to 38%, and the ultra-

orthodox student population grew from 9% in 1990 to 22% in 2018. The percentage of 

Arab students has also stagnated. The Ministry of Education, which is responsible for 

the allocation of funds to all the education networks is well aware of these trends and 

thus decides to invest less money per student in these systems. The schools which are 
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co-opted and receive the most funding are the hierarchical organizations that enjoy a 

high growth rate. The education systems that belong to this category are very different 

in both the types of sectors they serve, their ideology and the educational material that 

they teach. The girls’ ultra-orthodox networks of Chabad and Braslev, the Druz and 

Bedouin education networks and the national religious education system are all 

organized in a highly hierarchical structure and enjoy a high growth rate, they are co-

opted by the government and they choose to impact the government’s educational 

policies through active political action and voice. 

The difference between the pattern of transition from a state of loyalty to that of 

voice, in the case when the government decides to co-opt the religious organization or 

when it decided to suppress it, is with what level of hierarchy the organizations will 

start to voice. In all of the four diagrams, there is a certain level of hierarchy in which if 

the government would have moved from suppression to co-option, it would have 

resulted in loyalty instead of voice. In figures 41 and 42, between hierarchy levels of 

p3∗ < p∗ < p1∗ , the government, if it would have co-opted the religious organization, 

would have encouraged the organization to be loyal to the existing education system, 

instead of expressing voice and wanting to actively shape the education system. In 

figure 43 and 44, it is between hierarchy levels of 𝑝𝑝4∗ < 𝑝𝑝∗ < 𝑝𝑝2∗.  

The major difference between figure 41 and 42 and those of figures 43 and 44 is with 

regard to the relationships between the different equilibrium levels of hierarchy 𝑝𝑝∗.   
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In figures 41 and 42 the restriction that applies is that, in addition to 𝑝𝑝1∗ > 𝑝𝑝3∗ ∩  𝑝𝑝2∗ > 𝑝𝑝4∗, 

𝑝𝑝3∗ is also smaller than 𝑝𝑝4∗ (which also means that 𝑝𝑝2∗ > 𝑝𝑝1∗) .  

Thus,  

𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

<
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

 

In figures 43 and 44 it is 𝑝𝑝3∗ > 𝑝𝑝4∗  (𝑝𝑝1∗ > 𝑝𝑝2∗) 

𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

>
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

 

 

This teaches us about the relationship between the costs (𝑆𝑆) and benefits (𝐼𝐼) of the voice 

for the religious organizations of the different sizes.   

Under the restrictions of figures 41 and 42, it is the decreasing organization that 

will express voice first under relatively lower levels of hierarchy. Under the restrictions 

of 43 and 44, it is the increasing organization which will have first the incentive to voice 

and only in higher levels of hierarchy will the decreasing religious organizations also 

express voice. 

As 𝐼𝐼𝑑𝑑𝑑𝑑 is always larger than 𝐼𝐼𝑑𝑑𝑑𝑑  and that 𝐼𝐼𝑑𝑑𝑑𝑑 is larger than 𝐼𝐼𝑑𝑑𝑑𝑑 (given in the 

assumptions) it is important to examine the values of 𝑆𝑆𝑑𝑑  in comparison to 𝐼𝐼𝑑𝑑𝑑𝑑 and 𝑆𝑆𝑑𝑑 in 

comparison to 𝐼𝐼𝑑𝑑𝑑𝑑 for every country and case examined. These comparisons will help to 

shed light on which equilibria map we are on and thus which type of organizations will 

express voice first (with lower levels of hierarchy).  
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These equilibrium results have considerable implications for governments as 

they mean that regardless of the ideology of the religious organization (even if, for 

example, that ideology is very anti-statist), if that organization is hierarchical, co-opting 

the organization instead of suppressing it will lead the organization to be more actively 

engaged with the state and express more influence and voice over the state’s 

characteristics. If, on the other hand, the organization is more dispersed, such co-option 

or funding, would lead to just more seclusion and independence of the organization 

from the state. This pattern of behavior will be examined empirically in the Israeli 

education system. 

4.3 Empirical examination of the model’s implications: the 
case of the Israeli education system 

One of the main implications of the model is that governments are more likely to 

co-opt a religious organization the more it is organized in a hierarchical network 

structure.  In order to provide empirical evidence for this prediction, I use data I 

received from the Israeli Ministry of Education following a freedom of information 

request. The data includes all schools in Israel, according to the municipality in which 

they are located. For each school there is information on which sector in Israel it serves, 

number of classes in the school, number of students and how much government funding 

the school received. There is also information on the school’s cultivation quintile to 

measure educational deprivation. The cultivation quintile is an index the Ministry of 

Education created which looks at the average “cultivation quintile score” of all of the 
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students for each school. The score given to each child consists of the following factors: 

The education of the most educated parent (40%), income per capita in the family 

household (20%), the periphery of the school (20%) and being an immigrant or coming 

from a family that emigrated from a country in distress (20%). The years included in the 

dataset are 2014, 2015 and 2016. I have subset the data to include in the regression 

analysis only elementary schools, as budgets for high schools could vary due to the 

particular subjects that each high school teaches. For example, a high school which 

focuses on science education would require more funds due to the additional costs of 

labs and equipment, in comparison to high schools that focus on the humanities or 

religious studies. In elementary schools there is less variation that could be due to such 

reasons. Data on the socio-economic level of the municipality in which the school is 

located comes from the Israeli Central Bureau of Statistics (2017).  

For each school, I examined to which education network it belongs and the 

structure of that network. Each network was classified into three possible network types: 

hierarchical, scale-free or dandelion, where the hierarchical network is the most 

centralized and has high connectivity levels and the dandelion network is the least 

centralized and least connected network. In addition, I added to the dataset whether the 

municipality is a settlement located outside of the 1967 border or not.  As can be seen in 

table 2, schools that are located in municipalities with lower socio-economic levels 

receive more funding. Also, schools that are defined as weaker in the cultivation 
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quintiles receive more funds. However, as the formal model predicted, the largest effect 

is whether the network structure of the education system is hierarchical. Schools that 

belong to a hierarchical network receive 15,007 shekels ($ 4,147) more per student per 

year than a school which belongs to a non-hierarchical, dandelion network. Schools that 

belongs to a scale-free network receive 3,129 shekels ($864) more than a school that 

belongs to a dandelion network. The results are similar when adding municipality fixed 

effects. 

Table 2: Results of OLS regressions 

 Dependent variable: 

 Budget per child in regular elementary 
education (Shekels) 

 (1) (2) 

School system: Bedouin 1,243.081*** 4,575.216*** 

(Base category for school system: Secular 
Arab) 

(406.566) (1,501.608) 

School system: Druz 804.477 1,120.031 
 (557.609) (3,843.140) 

School system: National religious 4,097.861*** 4,280.193*** 
 (314.426) (477.752) 

School system: Secular Jewish 2,207.516*** 2,733.382*** 
 (287.056) (460.965) 

School system: Ultra-Orthodox 
(Independent Education Network and 
Shas) 

10,742.210*** 10,831.220*** 

 (371.300) (446.166) 

School System: Ultra-Orthodox (Other) 2,614.463*** 2,496.859*** 
 (427.019) (495.990) 

Network Structure: Hierarchical 15,007.040*** 15,645.680*** 

(Base category for network structure: 
Dandelion) 

(502.296) (545.445) 

Network Structure: Scale-free 3,129.723*** 3,585.279*** 
 (392.728) (400.882) 

Settlement −159.645 8,403.348*** 
 (281.733) (2,540.127) 

CBS Municipality Cluster −370.100***  
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 (52.811)  

Cultivation quintile: Medium - strong -1,259.994*** −1,414.597*** 

(Base category for cultivation quintile: 
Medium) 

(223.995) (243.071) 

Cultivation quintile: Strong −2,404.757*** -2,841.922*** 
 (247.908) (309.794) 

Cultivation quintile: Weak 2,235.331*** 2,619.609*** 
 (247.179) (282.235) 

Cultivation quintile: Weak – medium 1,090.149*** 1,609.256*** 
 (224.544) (242.699) 

Number of classes in regular education -266.741*** -266.816*** 
 (12.649) (13.322) 

Year (2015) 533.561*** 517.275*** 
 (170.995) (168.791) 

Year (2016) 813.100*** 803.326*** 
 (170.501) (168.368) 

Municipality FE  Yes 

Constant 5,201.193*** −3,922.072** 

                                         (580.907) (2,537.436) 

Observations 7,546 7,546 

R2 0.424 0.458 

Adjusted R2 0.423 0.438 

Residual Std. Error 
6,035.775 

(df = 7528) 
5,956.292  

(df = 7279) 

F Statistic 
326.090*** 

(df = 18; 7787) 
23.097***  

(df = 266; 7279) 

Note: *p<0.1; **p<0.05; ***p<0.01 

 

The game theoretic model predicted that, within a certain network structure, 

faster growing organizations will receive more funds. Evidence for this can be seen in 

figure 49. In the figure it can be seen that the ultra-orthodox students that belong to the 

Shas network and the Independent Education network (girls), both scale-free networks, 

receive more than the other scale-free education networks in Israel which have a slower 

growth rate. However, the major difference is across the different network structures. It 

is not the case that all ultra-orthodox schools receive more government funding than the 



 

200 

Jewish secular or national religious schools, as it largely depends on the network 

structure to which the schools belong. Counterintuitively, it is the ultra-orthodox girl’s 

schools, which have a lower status in the ultra-orthodox communities in comparison to 

the boy’s schools and are organized more hierarchically in order to insure social control, 

that enjoy as a result of their organization much more government funding.  

 

 

Figure 49: Government funding of the different education systems (per student, in 
Shekels) 

The same patterns continue to exist when looking at each municipal socio-

economic level separately. As can be seen in figure 50, it is not the case that certain 

education systems, such as the ultra-orthodox education systems, receive more funding 
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because of serving poorer populations. Rather there is a presence of ultra-orthodox 

schools across municipalities with very different socio-economic conditions, and it is the 

network structure of their school systems which most impacts their likelihood of 

receiving government funds.    

 

Figure 50: Government funding of the different education systems according to socio-
economic status of the school's municipality (per student, in Shekels) 

As a result of this support, the ultra-orthodox girl’s schools have adopted the 

strategy of voice and with time have sought closer ties to the Ministry of Education in 

order to impact the level of funding they receive and to have a greater say on the content 

which is taught in their schools. Their voice has been successful in slowly eroding the 

requirements of teaching “core studies” in schools that receive a high level of funding 

from the government. Advocating for having the ability to teach a much larger share of 
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religious studies in their curriculum, and to recognize ultra-orthodox areas of study, 

such as “Hassidic studies”, as subjects that are not only taught in their schools but that 

their girls could be tested in such subjects as a part of the national matriculation exams. 

The ultra-orthodox girls’ networks have also been a strong advocate for the expansion of 

religious studies beyond their network, into the secular and national-religious schools. 

This is very different from the strategy of the ultra-orthodox boys’ networks, which have 

sought as little connection with the government as possible, cherishing their relative 

independence from the state, and not seeking to influence the ideology of the state or the 

other school systems.   

4.4 Conclusion 

The main research questions this chapter addresses are: What types of religious 

organizations are more likely to receive government funds? and, What effect does this 

funding have on the likelihood that the religious organization chooses to be loyal to the 

state and accept the current political system, as opposed to being highly politically 

active (voice) and seeking to impact the government’s policies?  

Uncertainty plays a large role in the government’s decision-making process and 

therefore the research question was examined by employing a single shot extensive 

game with imperfect information. The model depicted the decision-making process of 

why a government might decide to fund a religious organization (co-opt it) and when it 

would rather prefer to suppress it. The religious organization, in response, could be 
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loyal to the government or express voice. This is the first time a formal model has been 

used to describe the fundamental elements which comprise the relationship between 

governments and religious organizations. 

The outcome of the model teaches us that once the growth of the religious 

organization passes a certain threshold of growth (𝑣𝑣𝑑𝑑∗), it is more beneficial for the 

government to co-opt it rather than to suppress it. That the more the religious 

organization is hierarchical, the more likely it is to adopt voice as a strategy, regardless 

of whether it is being co-opted or suppressed, but also that the policy the government 

inflicts on it impacts the minimum threshold of hierarchy from which the organization 

will express voice. Where the threshold for an organization that is being suppressed is 

much lower than that of an organization which is being co-opted.  

In the Israeli empirical examination it has been shown that for even two 

ideologically very similar religious organizations, such as the boys’ ultra-orthodox 

Independent Education Network and the girl’s Independent Education Network, that 

have different network structure, the girls’ network being more hierarchical mostly as a 

result of the relative limited power of women in their own society, have led to a very 

different treatment from the government, which in turn influenced the strategy of the 

girls’ networks to adopt voice and political activism, whereas the boys’ network has 

chosen the strategy of loyalty and limited political involvement as a result of the far 

lesser government support they receive. These changes have already had enormous 
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impact on the ultra-orthodox society and women’s status within that society. These 

changes manifest themselves in a higher female labor participation. In 2002, 52% of 

ultra-orthodox women were employed, by 2014, their employment rate increased to 66% 

(men, in comparison, in 2002 had a 48% employment rate and in 2014 a 56% 

employment rate) (Shaino-Kesler and Miltzki 2016). A larger rate of ultra-orthodox 

women obtain academic degrees in comparison to men (12.8% of women between the 

ages 25-44, in comparison to 7.5% of men in those ages) (Regev 2013) and they also have 

a higher adoption rate of technologies such as the internet and are more open to 

working in non-ultra-orthodox environments such as the high-tech sector (Shaino-Kesler 

and Miltzki 2016). All of these enabled ultra-orthodox women to have a higher level of 

engagement with the non-ultra-orthodox population in Israel, and through it, the ability 

to have a greater impact on the Israeli society as a whole. 

This chapter has important implications for governments, as it has policy 

implications on what action should they take with regard to different religious 

organizations that operate within their realms. For certain thresholds of hierarchy, a 

government’s decision to co-opt a certain religious organization instead of suppressing 

it, would lead the organization to be loyal to the government instead of leading to voice 

and increased political participation. Also, for religious organization that are increasing 

in size and government choice of cooption will lead non-hierarchical netoworks to 

greater independence from the government whereas, if the religious organization is 
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hierarchical, the higher levels of funding will translate to closer ties with the government 

and greater political engagement.   

Future work should examine this relationship when longer time horizons are 

introduced—examining the implications on the outcomes of the game once the 

relationship between the government and the religious organization becomes repeated 

indefinitely.  
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5. Conclusion 
Religious organizations are large, institutionalized, ideological collectives of 

people in society. They are also growing in dominance as political actors across the 

world. As such, they pose a challenge to governments, competing with them over the 

mind, soul, loyalty and support of the people. Funding is an important tool for 

governments to try to influence religious organizations. It is an especially important tool 

for democratic governments, as their possibilities of suppression are limited. In most of 

the countries in the world (141 countries, 71%) governments not only provide funds to 

religious groups, but the distribution of these funds is also biased towards a particular 

group or groups. 

However, in many cases it is not the groups that are highly politically active, 

lobby the government, or that are crucial for forming a coalition that receive the highest 

amounts of funding. Both the Evangelicals in the United States and the Ultra-orthodox 

in Israel, are highly influential political actors. Current distributive politics literature 

would predict that they receive more funding from the government in comparison to 

other organizations. But it doesn’t seem to be the case. Both two groups don’t seem to 

get a disproportional amount of resources from the political process, in fact evangelicals 

and ultra-orthodox are some of the poorest in their respective very wealthy countries. 

This dissertation addressed this puzzle by examining government funding of religion 

and its biases, a form of distributional politics which has not received sufficient scholarly 



 

207 

attention. By combining the methods and theories of comparative politics, economics 

and sociology, this dissertation sought to fill this gap. 

The main research questions examined were: Within a given country, what 

makes some religious organizations more successful in receiving government funding 

rather than others? and, does receiving government funding impact the policy of the 

religious organization towards the state? 

My research was guided by the following hypotheses: (1) organizational 

structure and network dispersion impact the likelihood of receiving government 

funding. (2) The more hierarchical the organization, the more it is likely to receive 

government funding. In addition, the more the religious organization’s network 

structure is hierarchical, the more likely it is to adopt political engagement as a strategy 

instead of disengagement, regardless of the level of funding it receives, but lower levels 

of funding, given that the religious organization has a hierarchical network structure, 

are associated with higher levels of political engagement on its behalf. 

Dispersed (Dandelion) religious organizations are better in raising personal 

contributions, enjoy a high growth rate and fit better the environment of their local 

communities. However, once a new factor enters the game, which is government 

funding, congregations organized in such a way find themselves in a disadvantage. The 

mechanism which makes hierarchical religious organizations more likely to receive 

government funding in comparison to more dispersed network structures is that 
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organizational structures with higher levels of connectivity and centrality are more 

appealing to government investment. Hierarchical organizations reduce transaction 

costs and are better in making a credible commitment to the government that they will 

provide the promised social services. 

I tested these hypotheses empirically in two countries: the United States and 

Israel. These two countries are very different in their level of exclusivity of funding 

measure. Israel (level four in the exclusivity of funding measure) has a very high level of 

government funding of religious organizations which is distributed mostly to one of the 

faiths active within its territory. The government funds most of the various Jewish 

denomination’s religious organizations and services and has significant control over 

many of them. The United States is at the other end of the scale (level one in the 

exclusivity of funding measure) with relatively small amounts of government support 

given to religious organizations which is then dispersed in a relatively more egalitarian 

manner (mostly through competitive grants). This variation in funding enabled me to 

examine the applicability of the theory to very different contexts. 

The theory can be tested in these countries as in both cases there is a high level of 

competition over government funding, with a large enough number of religious 

denominations competing over these funds. 

In both countries I conducted extensive field work. In the United States I went to 

church archives and interviewed church officials in order to establish the organizational 
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network structure of 163 denominations. In Israel I went to schools which belong to the 

major education networks and interviewed headmasters, municipal officials who are 

responsible for the education systems within their cities and officials from the Ministry 

of Education to better understand how the different networks are structured and what 

their decision-making flow looks like. Both in the United States and Israel, existent 

network growth structures did not depict well a large proportion of the denominations’ 

behaviors. For example, hierarchal and scale-free networks, the two most dominant 

theories of network growth topologies, do not depict well how dispersed 

Congregationalist denominations make decisions and grow.  

In the second chapter of this dissertation, I created a new network growth model, 

the Dandelion network structure, to depict how dispersed denominations spread. This 

model is an alternative to the currently dominant network structures depicting 

organizations and social structures; hierarchy, which has its roots in the ecclesiastical 

realm, and the scale-free network, developed by Albert-László Barabási. I have 

constructed a formal model which depicts what factors impact the likelihood of a 

congregation (seed) successfully forming in a given location and, using computational 

modeling and simulations, I show how this type of organization spreads. In comparison 

to hierarchy and the scale-free models, in the dandelion structure nodes do not spread 

through links (edges) rather through leaps, leaving no continued connections between 

the nodes. Which means this structure has lower levels of connectivity and centrality in 
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comparison to the hierarchical and scale-free networks. This enables the Dandelion 

organizations to spread very quickly. However, this speed comes at a cost of low node 

stability, as it is not possible to transfer resources from one node to another in order to 

support it in times of hardship. I also give examples of the three network structures as 

they apply to mainline denominations in the United States: the Methodist Church 

(hierarchical), the Presbyterian Church USA (scale-free) and the United Church of Christ 

(dandelion). The reason I chose to focus in this chapter on mainline denominations was 

to show how network structure varies extensively even among denominations that 

could be viewed as relatively similar in their theology and ideological leanings.  

This chapter has important broader implications as it helps to understand how 

low connectivity and low centrality organizations grow and spread. It also enables to 

examine and understand new dimensions of interactions between organizations and 

their environments. The focus in the Dandelion network on its interaction with the 

environment has important implications for how we understand social networks and 

structures, as the environment in which the network lies has not been the focus of 

previous network structures. Certain environments can be more conducive to the 

growth of networks within their realm, while other environments can hinder and even 

prevent growth. Lastly, this chapter and the network depicted in it, could be 

implemented to understand other types of networks such as groups on social networks, 

immigration networks, associations and more.   
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In the third chapter I examine empirically which network types of 

denominations in the United States were more successful than others in receiving 

government funding for providing social services, after such funding was formalized 

following the Charitable Choice Act (1996) and extended under the Faith-Based 

Initiative (2001). I used the National Congregations Study (NCS) which surveyed a 

representative sample of congregations in the United States in three waves:  1998, 2006 

and 2012 (Chaves, Anderson, and Eagle 2014), and gathered new data for this research. I 

examined and classified the organizational structure of all the congregations appearing 

in the NCS (3999 congregations), and the denominations they belong to. The 

classification was based on archival work at Duke Divinity Library, looking at published 

minutes of general assemblies and conferences of all the relevant organizations, and 

field work, in North Carolina and other states in the country. In each organization I 

examined how decisions are made and how resources are distributed. This enabled me 

to characterize the organization’s centrality and connectivity levels. Using this 

characterization, I classified each denomination to which network structure fits it best: 

hierarchical, scale-free or dandelion. From the total number of congregations (3999): 47% 

(1891) of the congregations had a hierarchical structure, 12% (473) had a scale-free 

structure, and 41% (1635) had a dandelion network structure. The main dependent 

variable was based on the NCS survey responses given to questions: “are any of the 

social service programs that you've mentioned supported by outside funds directly 
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provided to your congregation by other agencies or organizations? Did any of these 

funds come from local, state, or federal government?”. The main independent variable 

was the religious organization’s network structure.      

For examining whether there is a causal relationship between network structure 

and receiving government funding, and to rule out the possibility of reverse causality, I 

used an instrumental variable approach. The instrumental variable takes advantage of 

the first technological shift which enabled large amounts of information to be 

transmitted over long distances in a fast, affordable, and accessible manner, following 

the construction of the first American transcontinental telephone line in 1915.  

From the congregations appearing in the NCS data set, 61% formed following the 

year 1915. Congregations which formed following this year were significantly more 

likely to belong to a dispersed dandelion network structure, as this mass communication 

system enabled organizations to organize in structures that are not dependent on the 

closeness of geographical distance between subordinate and superior entities. This 

makes it a relevant instrument. However, there is no direct effect of whether the church 

was formed post this technological shift on government funding, as funding was only 

introduced in 1996. There is no other clear reason, except through the implications on 

organizational structure, for which the government would like to contract with a church 

that was formed in 1890 and not in 1930 to supply social services. There are no other 
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substantial differences between such churches that influence their capacity to supply 

social services. Thus, the exclusion restriction is valid. 

Current explanations for how government resources are allocated can be divided 

into two main categories: demand-based and supply-based explanations.  

Demand based distributional theories focus on distribution according to need 

(poor, immigrants or elderly) or the political power of the potential receiver. These 

theories emphasize groups and their collective ability to promote their interests; 

focusing on clientelist relationships between political brokers and political parties 

(Powell 1970, Graziano 1976, Mouzelis 1978, Lindberg and Morrison 2008, Larreguy 

2012, Hilgers 2012, Stokes et al. 2013, Szwarcberg 2015) and lobbying (Olson 1965, 

Wilson 1981, Walker 1983, Denzau and Munger 1986, Walker 1991, Wright 1996, 

Richardson 2000, Gilens and Page 2014, Berry 2015). These theories would predict that in 

the case of government funding of religion the evangelicals, southern and rural will 

receive more funding and that lobbying efforts of the congregation would have a 

significant effect on receiving government funds. 

Supply based distributional theories focus on the availability of funds, the 

universal incentives of bureaucrats (Moe 1984, Wilson 1989, Blais and Dion 1991, 

Williamson 1995, Egeberg 1995, Simon 2013, Peters 2014, Buchanan and Tullock 1962, 

Buchanan 1990, Niskanen 1994) or the political goals of politicians, in phenomena like 

pork barreling and log rolling (Ferejohn 1974, Shepsle and Weingast 1981, Weingast and 
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Marshall 1988). These theories would predict that congregations located in states that 

have a Republican governor or Republican house control, would receive more funding.  

My theory for understanding and predicting allocation of resources focuses not 

on demand or supply, but on distribution according to structural limitations, where the 

institutional network characteristics of the potential receiver impact its likelihood of 

receiving funds. Aligned with my theory, the results of the two-stage least squares 

regression show that despite expectations, southern, conservative, white and rural 

congregations were not more likely to receive government funding, also congregations 

that lobbied or were in Republican governed states were not more likely to receive 

funds, but that the major predictor of success was the levels of centrality and 

connectivity of the denomination’s network structure. Hierarchical organizations (high 

level of centrality and connectivity) were significantly more likely to receive funding in 

comparison to more dispersed network topologies (scale-free and dandelion). 

In addition to introducing a new dimension to distributional politics, this chapter 

is important as it brings into light a new mechanism which also constrains government 

decision making. Even if a certain government wants to become more ideologically 

biased in its allocation of resources, structural limitations could bind government 

decision making process, decreasing potential demand or supply based political bias. 

Lastly, this analysis could be applied to other types of organizations which depend on 

government resources; from universities and other non-for-profit organizations to 
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corporations. This research can inform such organizations of how their chosen network 

structure might have unexpected consequences on their ability to be successful in 

receiving government grants. 

In the fourth chapter, I examine governments’ potential strategies towards 

religious organizations and their outcomes, focusing on Israel and its education system. 

Religious organizations wear two hats: the first is a political-ideological presence; the 

second is their supply of social and educational services. It is the combination of the two 

hats which makes religious organizations potential competitors and even an alternative 

to ruling governments. Supplying welfare and education requires significant funding. 

Religious organizations sometimes lack such funding, as they cater mostly to the poor 

masses who are unable to donate sufficient funds. This gives religious organizations an 

incentive to seek government funding. Governments on their part might also have an 

incentive to fund religious organizations as a form of co-option.  

The main research questions examined in this chapter were: what causes 

governments to fund religious organizations? How does uncertainty shape the decisions 

made by the government? And, what effect does funding have on the likelihood that 

such organizations express voice? 

To answer these questions, I created a model which depicts the strategic 

interactions between governments and religious organizations. I apply a single shot 

Baysian game of incomplete and imperfect information. In this model, there are three 
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players: nature, government and a religious organization. At the beginning of the game, 

nature makes two independent moves: first, it chooses the vector of growth of the 

religious organization, a decreasing organization or an increasing organization. Next, 

nature picks the network topology of the religious organization, which could have high 

levels of centrality and connectivity and be hierarchical or have low levels of centrality 

and connectivity and be dispersed. After nature moves, the government decides 

whether to co-opt (finance) or suppress the religious organization. The government 

makes this decision without complete certainty over how fast the organization will grow 

over time or how hierarchical the organization truly is. In Israel, for example, there is a 

lot of uncertainty over the network topology of the religious organizations. In the city of 

Netivot, which is highly dominated by the Shas movement and its education system, El 

Amaayan, only 42 percent of the population voted for Shas’ political parties, 30 percent 

of the votes went to the Likud party instead (Shterkman 2015). The less hierarchy exists 

the less the government can anticipate the decisions that will be made within that 

organization or insure that the government’s directives are implemented. 

According to the government’s decided action the religious organization chooses 

what action it should take, selecting between being loyal to the current government and 

accepting the status quo, or pushing forward a new political agenda (through voice). 

These strategies are based on Albert Hirschman’s two possible responses when a 



 

217 

member of an organization perceives that the organization is demonstrating a decrease 

in quality or benefit for him (Hirschman 2004). 

The model predicts that organizations that are hierarchical and have a high 

growth rate are the most likely to be coopted by the government (receive more funding).   

In addition, hierarchical networks are more likely to embrace political voice and attempt 

to change the current status-quo of state-religion relations, regardless of the level of 

funding they receive from the government, whereas the dandelion education networks 

are more likely to choose “loyalty” as a strategy and would like as little interaction with 

the government as possible. The policy the government embraces towards the religious 

organization impacts the minimum threshold of hierarchy from which that organization 

will express voice—where the threshold for an organization that is being suppressed is 

much lower than that of an organization which is being co-opted. 

The model was then examined empirically in Israel, looking at the different 

denominations’ education systems and the government’s strategy towards them. Each 

denomination/religious sector in Israel has its own education network. All the schools in 

Israel, and the education networks they belong to, receive government funding, 

however, there is very large variation in the amount. These government resources are 

centrally allocated by the Ministry of Education and distributed to each school. Within 

the Ministry of education there are administrative units responsible for the different 

religious sectors and geographical branches. I filed for a Freedom of Information Act 
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request and received data from the Israeli Ministry of Education on how much funding 

goes to every school in Israel, according to the municipality they belong to, in the years 

2013-2017. In addition, I received data on the number of students in each school and the 

socio-economic level of the school (cultivation quintile). I then classified the different 

education networks according to the network structure that currently fits it best, using 

similar classification criteria to those used in chapter three. This enabled me to examine 

what type of networks receive the most funding per child.  

The results show, that despite the usual expectation that the ultra-orthodox 

receive the most funding due to their coalitional power and high growth rate, there is a 

large variation in how much funding the different ultra-orthodox networks receive from 

the government. The highly hierarchical networks, such as those of the ultra-orthodox 

girls’ networks or the national religious education network, receive far more funding 

than education networks where the schools have a greater autonomy and are organized 

in a dandelion structure, such as many of the ultra-orthodox boys’ networks.  

The major contributions of this dissertation span across three different sub-fields 

of political science: distributive politics and political economy, religion and politics, and 

network analysis and theory.   

In distributive politics, this dissertation introduced a new dimension to 

distributional politics, which is orthogonal to current supply-based or demand-based 

explanations for distribution. Network structure and its effect on distribution, has so far 
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not been examined. It has been shown in this dissertation, that it is complicated and 

costly for governments to contract with non-hierarchical organizations, even if such 

organizations, for other reasons such as ideology or location, might have been politically 

preferred by the government, therefore, bringing to light a new mechanism which also 

constrains government decision making. This theory and analysis could be applied to 

other types of organizations which depend on government resources, such as secular 

non-governmental organizations and corporations, and would enable predictions of 

which organizations would be more likely to be successful in receiving government 

support.  

In the current literature of religion and politics, state-religion relations are 

examined in a monolithic way, as though each country has one policy towards all 

religious organizations which operate in their territory. This dissertation breaks this 

monolithic view and shows how one country might have very different strategies 

towards different religious organizations, in this case distributional differences based on 

network structure. This opens the door for additional research that could be conducted 

on within-country differences in other dimensions of interest to religion and politics, 

such as within-country variations in government legislation towards different religious 

organizations. 

This dissertation also creates the opportunity for further studies on the economic 

interactions between governments and religious organizations, which could be tested in 
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different countries and different types of regimes. It would be important to expend the 

research to include secular non-democratic countries, where the option of using severe 

forms suppression of religious organizations is possible and examine why in these 

countries the funding of religious organizations is not lower, but even higher, than in 

secular democratic countries. In addition, it would be valuable to compare between 

democratic countries in which the same political party has been in power for many 

years, and non-democratic countries that also had long stability in leadership, and how 

the iterative interaction they had with religious organizations impacted funding over 

time. 

In addition, within the literature of religion and politics, it is also the first time a 

formal model is used to describe the fundamental elements which comprise the 

relationship between governments and religious organizations. By doing so, it opens the 

door for further use of game theory and formal modeling in analyzing religious 

institutions, going beyond the current use which focuses on individual belief levels.   

Furthermore, this dissertation also contributes to network theory, creating a new 

network growth model that could not only be applied to religious organizations, but 

also could be useful to better examine and understand other networks that are 

substantively very different, such as social movements, immigration, associations, 

corporate franchises and the creation of groups on social media. It also enables the 
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examination of new dimensions of interactions between such organizations and the 

environment in which they operate, such as changing government policies.  

Lastly, this dissertation has important policy implications both for governments 

and religious organizations since it helps anticipate which organizations are more likely 

to be co-opted vs. suppressed by the government, and how different types of 

organizations are likely to respond to such action. As the relationship between 

governments and religious organizations is becoming closer in many countries, 

improving our understanding of these dynamics and their implications is crucial. 
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Appendix A 

Classification of US congregations according to network topology 

See attached data file. 
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Appendix B 

Operational Definitions for Control Variables 

Poor (%) (1998 and 2006): “Of the number of regular adult participants, what percent 

would you say live in households with income under $25,000 a year?” 

In 2012, the percent of regular adult participants in the congregation who live in 

households with income under $35,000 a year was examined.  

Black (%): “What percent of the regular adult participants in your congregation is black 

or African American?”  

Urban: “Is the congregation's census tract predominately urban, predominately 

suburban, or predominately rural?”  

Elderly (%): “Of the regular adult participants, about what percentage would you say 

are over sixty years old?” 

Immigrant (%): “Of the number of regular adult participants in your congregation, what 

percent would you say have come to the united states within the past five years?” 

Size of congregation: “How many persons, counting both adults and children, would 

you say regularly participate in the religious life of your congregation; whether or not 

they are officially members of your congregation?” 

Number of social service programs: “total number of social service programs”. 

Have school: “does your congregation have an elementary or high school?” 

Catholic: A Catholic dummy variable, whether the congregation identifies itself as 
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belonging to the Catholic Church in the denomination variable, will be used. 

Political ideology: “Politically speaking, would your congregation be considered more 

on the conservative side, more on the liberal side, or right in the middle?” 

Political ideology is coded as follows: 1 for more on the liberal side, 2 for middle and 3 

for more on the conservative side. 
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Appendix C 

Diagnostic tests for 2SLS model 7: 

 df1 df2 statistic p-value 

Weak instruments (Network Topology) 3 2983 27.49 < 2e-16 *** 

Weak instruments (Network Topology: 2006) 3 2983 10.32 9.34e-07 *** 

Weak instruments (Network Topology: 2012) 3 2983 22.84 1.30e-14 *** 

Wu-Hausman 3 2980 3.2 0.0212 * 

Sargan 0 NA NA NA 

 

 

 

 

 

 

 

 

 

 

 



 

226 

Appendix D 

Table 3: predictors of whether the congregation has applied for government 
funding in the last year, and whether it has a general policy against applying for 

government funding 
 

 Dependent variable: 

 
Have applied for 

government funding 

Policy against 

government funding 

 (1) (2) 

Network Topology -0.227* -0.112 

 (0.126) (0.084) 

Governor (Republican) 0.142 0.237* 

 (0.176) (0.137) 

House control (Republican) -0.161 0.239* 

 (0.205) (0.138) 

Poor (%) -0.003 0.005* 

 (0.004) (0.003) 

Black (%) 0.010*** -0.007*** 

 (0.003) (0.003) 

Immigrant (%) 0.009 0.007 

 (0.008) (0.009) 

Congregation size -0.00000 0.00004 

 (0.00004) (0.00004) 

Number of Social Programs 0.002 -0.040 

 (0.002) (0.028) 

Have school 0.639*** 0.161 

 (0.210) (0.198) 

Catholic 0.858*** -0.589** 
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 (0.288) (0.254) 

Political Ideology: liberal 0.533** -0.441* 

 (0.259) (0.264) 

Political Ideology: in the   

middle 
0.175 -0.576*** 

 (0.178) (0.155) 

Lobby 0.321 -0.180 

 (0.201) (0.228) 

Region: West 0.115 0.185 

 (0.276) (0.198) 

Region: Northeast 0.437 0.024 

 (0.272) (0.234) 

Region: South -0.009 0.055 

 (0.225) (0.170) 

Year 2012 -0.077  

 (0.165)  

Year 2006  0.242* 

  (0.137) 

Constant -2.714*** -1.596*** 

 (0.348) (0.273) 

   
Observations 2,094 1,900 

Log Likelihood -580.652 -784.376 

Akaike Inf. Crit. 1,197.304 1,604.753 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Proof of equilibrium 2: R plays 𝑺𝑺�𝑹𝑹 = (𝒓𝒓�|𝒅𝒅;𝒓𝒓�|𝒊𝒊) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑) + 𝑟𝑟𝑑𝑑(1 − 𝑝𝑝) ⋅ (−𝛾𝛾𝑑𝑑+ 𝛽𝛽𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1 − 𝑝𝑝)(−𝛾𝛾𝑑𝑑+𝛽𝛽𝑑𝑑) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛿𝛿𝑑𝑑 + 𝛽𝛽𝑑𝑑) + 𝑟𝑟𝑑𝑑(1− 𝑝𝑝) ⋅ (−𝛿𝛿𝑑𝑑+ 𝛽𝛽𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛿𝛿𝑑𝑑 + 𝛽𝛽𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1− 𝑝𝑝)(−𝛿𝛿𝑑𝑑+ 𝛽𝛽𝑑𝑑) 

𝛾𝛾𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑+ 𝛾𝛾𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) ≤ 𝛿𝛿𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑+ 𝛿𝛿𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) 

𝑟𝑟𝑑𝑑 ≤
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐 

𝑟𝑟𝑠𝑠 >
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐̅ 

Exactly as found in section 1, it is coherent. 

𝒓𝒓𝒅𝒅 < 𝒓𝒓𝒅𝒅∗ → 𝐜𝐜 

Condition I: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < 𝛾𝛾𝑑𝑑 

𝑝𝑝 <
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝1∗ 

Condition II: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < 𝛾𝛾𝑑𝑑 

𝑝𝑝 <
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝2∗ 

𝒓𝒓𝒅𝒅 > 𝒓𝒓𝒅𝒅*→ 𝒄𝒄� 

Condition III: 
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𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < −𝐷𝐷𝑑𝑑 

𝑝𝑝 <
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝3∗ 

Condition IV: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < −𝐷𝐷𝑑𝑑   

𝑝𝑝 <
𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝4∗ 

 

Proof of equilibrium 3: R plays 𝑺𝑺�𝑹𝑹 = (𝒓𝒓|𝑺𝑺;𝒓𝒓�|𝑩𝑩) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + 𝑟𝑟𝑑𝑑(1− 𝑝𝑝) ⋅ (−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1 − 𝑝𝑝)(−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + 𝑟𝑟𝑑𝑑(1 − 𝑝𝑝) ⋅ (−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛿𝛿𝑑𝑑 + 𝛽𝛽𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1− 𝑝𝑝)(−𝛿𝛿𝑑𝑑 + 𝛽𝛽𝑑𝑑) 

𝛾𝛾𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑 + 𝛾𝛾𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) ≤ 𝛿𝛿𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑 + 𝛿𝛿𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) 

𝑟𝑟𝑑𝑑 ≤
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐 

𝑟𝑟𝑠𝑠 >
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐̅ 

Same as in section 1 and 2, coherent.  

𝒓𝒓𝒅𝒅 < 𝒓𝒓𝒅𝒅∗ → 𝐜𝐜 

Condition I: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑟𝑟)� > 𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑟)� 
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−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝛾𝛾𝑠𝑠 

𝑝𝑝 >
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝1∗ 

Condition II: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < 𝛾𝛾𝑑𝑑 

𝑝𝑝 <
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝2∗ 

𝒓𝒓𝒅𝒅 > 𝒓𝒓𝒅𝒅*→ 𝒄𝒄� 

Condition III: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑟𝑟)� > 𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > −𝐷𝐷𝑑𝑑 

𝑝𝑝 >
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝3∗ 

Condition IV: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < −𝐷𝐷𝑑𝑑   

𝑝𝑝 <
𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝4∗ 

 

Proof of equilibrium 4: R plays 𝑺𝑺�𝑹𝑹 = (𝒓𝒓�|𝑺𝑺;𝒓𝒓|𝑩𝑩) 

𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑) + 𝑟𝑟𝑑𝑑(1− 𝑝𝑝) ⋅ (−𝛾𝛾𝑑𝑑 + 𝛽𝛽𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1− 𝑝𝑝)(−𝛾𝛾𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) 
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𝑆𝑆{𝑆𝑆𝐺𝐺(𝑐𝑐̅)} = 𝑟𝑟𝑑𝑑 ⋅ 𝑝𝑝 ⋅ (−𝛿𝛿𝑑𝑑+𝛽𝛽𝑑𝑑) + 𝑟𝑟𝑑𝑑(1 − 𝑝𝑝) ⋅ (−𝛿𝛿𝑑𝑑+𝛽𝛽𝑑𝑑) + (1 − 𝑟𝑟𝑑𝑑)𝑝𝑝(−𝛿𝛿𝑑𝑑−𝛼𝛼𝑑𝑑𝑑𝑑)

+ (1 − 𝑟𝑟𝑑𝑑)(1− 𝑝𝑝)(−𝛿𝛿𝑑𝑑 − 𝛼𝛼𝑑𝑑𝑑𝑑) 

𝛾𝛾𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑+ 𝛾𝛾𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) ≤ 𝛿𝛿𝑑𝑑 ⋅ 𝑟𝑟𝑑𝑑+ 𝛿𝛿𝑑𝑑(1 − 𝑟𝑟𝑑𝑑) 

𝑟𝑟𝑑𝑑 ≤
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐 

𝑟𝑟𝑑𝑑 >
𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑

(𝛿𝛿𝑑𝑑 − 𝛾𝛾𝑑𝑑) + (𝛾𝛾𝑑𝑑 − 𝛿𝛿𝑑𝑑)
= 𝑟𝑟𝑑𝑑∗ → 𝑐𝑐 ̅

Same as in section 1, 2 and 3, coherent.  

𝒓𝒓𝒅𝒅 < 𝒓𝒓𝒅𝒅∗ → 𝐜𝐜 

Condition I: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < 𝛾𝛾𝑑𝑑 

𝑝𝑝 <
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝1 

Condition II: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� > 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > 𝛾𝛾𝑑𝑑 

𝑝𝑝 >
𝛾𝛾𝑑𝑑 + 𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝2 

𝒓𝒓𝒅𝒅 > 𝒓𝒓𝒅𝒅*→ 𝒄𝒄� 

Condition III: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(𝑟𝑟)� < 𝑆𝑆�𝑆𝑆𝑅𝑅𝑑𝑑(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 < −𝐷𝐷𝑑𝑑 
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𝑝𝑝 <
𝑆𝑆𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝3 

Condition IV: 

𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(𝑟𝑟)� > 𝑆𝑆�𝑆𝑆𝑅𝑅𝑖𝑖(�̅�𝑟)� 

−𝑐𝑐𝑑𝑑 − 𝐷𝐷𝑑𝑑 + 𝑝𝑝𝐼𝐼𝑑𝑑𝑑𝑑 + (1 − 𝑝𝑝)𝐼𝐼𝑑𝑑𝑑𝑑 > −𝐷𝐷𝑑𝑑 

𝑝𝑝 >
𝑐𝑐𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑
𝐼𝐼𝑑𝑑𝑑𝑑 − 𝐼𝐼𝑑𝑑𝑑𝑑

= 𝑝𝑝4 
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