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Abstract* 

 

Are Social Network Analysis (SNA) techniques useful to identify and 
map relations among key actors in development areas? In particular, 
is this technique able to disentangle the complexity of formal and 
informal actors involved in health and nutrition issues?  

Using this methodology we map relations among formal and informal 
actors living in Kenya, in Migori County. 

The analysis aims at detecting how different actors (i.e. institutions, 
community health workers and income generating activities groups) 
interact in order to share knowledge and information on health and 
nutrition projects. In this way we identify the main characteristics of 
the relations and understand how to enforce strengths and to reduce 
weaknesses, in order to enforce the projects implemented. 

 

 

 

 

 

 

_______________________________________________________ 

* This report is realized in the framework of the Nutrition program carried 
out by WeWorld under the financial support of EU (Project DCI – 
NSPAVD/2016/372-763) and Lombardy Region (call for proposal 2016).  
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Migori County and support in identifying people to interview. Authors are 
grateful to Sandra Vinciguerra for data assistance and Sara Balestri, Luigi 
Bottura, Annarita Spagnuolo and Monica Weisz for useful comments. 
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List of Acronyms 

CHA: Community Health Assistants 
CHW: Community Health Worker 
CSOs: Civil Society Organizations 
CU: Community Unit 
HF: Health Facility 
IGA: Income Generating Group 
KRCS (or KRC): Kenyan Red Cross Society 
LC: Local Community 
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1. The importance of being “linked” 

The goal of the analysis is to use Social Network Analysis (SNA) 
techniques in order to identify and map relations among different key 
actors for health and nutrition issues in Migori, a Kenyan County in 
the western part of Kenya sharing a border with Tanzania and Victoria 
Lake.  
Social Network Analysis (SNA) is an interdisciplinary approach 
applying mathematical, statistical, computing methods in order to 
study “networks”. “A social network is a set of socially relevant nodes 
connected by one or more relations. Nodes, or network members, are 
the units that are connected by the relations whose patterns we study. 
These units are most commonly persons or organizations, but in 
principle any unit that can be connected to other units can be studied 
as nodes” (Marin and Wellman, 2011, pp. 11). Hence, differently from 
standard statistical analyses, SNA allows to detect the structural 
properties of social actions, to map the chains of connections, and to 
identify the existence of sub-groups of people highly connected. 

The application of this method to map relations among people living 
in Migori County will allow to explore the texture of links of different 
stakeholders and hence to enable targeted policies. The broader 
research question of this survey project is to find and describe the 
patterns of relations characterizing different stakeholders of the 
Community living in this area. A particular attention will be devoted 
to health and nutrition issues and gender inequalities, so we focused 
on distinct stakeholders:  

- institutions and organizations, direct actors in the decision making 
process and part of the civil society;  

- “informal” actors linked to Community Units (here on CU), i.e. 
Community Health Workers (here on CHW), trained to be in touch 
with local population in order to diffuse the “people centered 
approach”, recently adopted in the Kenyan health system;  
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- income generating activities (here on IGA) groups coordinated by 
caregivers, i.e. people (mostly women) taking care of orphans and 
children with HIV and involved in the Orphans and Vulnerable 
Children (here on OVC) project funded by WeWorld and 
implemented by Dala Kiye in 2016. These IGA groups carry out 
table banking/SILC activities in order to get a direct access to 
credit. 

In April and May 2018, supported by WeWorld, we administered 275 
questionnaires1 in the North-West region of Migori County (covering 
about 800 km2). Map 1 shows 275 actors located in different areas of 
Migori County and details the categories of actors we interviewed.  

Map 1: locations of interviews in Migori County 

 
 
 

 

 

In this analysis we focus on a general research question (RQ) for this 
County:   

RQ: focusing on some key players, i.e. institutions, civil society 
organizations (here on CSOs), CHWs involved in CU and IGA groups, 
which are the main structural characteristics of their relations? In 
health and nutrition projects, are the relations cohesive and solid for 

                                                            
1 In Uberti and Rotondi (2018) we present results on a pilot study on schools, 
whose conclusions are useful for field activities.   
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all players, or are there preferential paths that strengthen some 
connections leaving aside some parts of the whole Community?   

Restricting the focus of the analysis on each category of actors, we 
formulate 3 RQ:  

RQ1: among institutions and CSOs interactions, which is the main 
network structure? Are there exclusive bridging actors that manage 
and coordinate all interactions impeding knowledge and information 
to flow in the network? Or differently, do the actors play very similar 
positions enabling constant and continuous flowing of information and 
knowledge on topics as health and nutrition?   

RQ2: considering health and nutrition issues, which is the 
organizational structure among CHWs and CHAs operating in 10 
CUs? Is there a unique structure that is “interconnecting” CUs across 
the County? Or does the lack of transport infrastructures impede 
information and knowledge to flow easily? 

RQ3: IGA groups constitute an important possibility to increase 
income and share business risks for many women in the County. 
Which are the main features of the networks of advices in IGA groups? 
Do different IGA groups show similar or dissimilar networks? In 
addition, within each IGA group, are the economic advices networks 
similar to health and nutrition advices or not? Is the position of IGA 
members relevant in determining the relations in the network? Are 
there important gender differences that characterize these networks? 

The paper is organized as follows: the second paragraph will briefly 
introduce the recent Kenyan socio-economic situation; hence we 
present the SNA methodology used in this paper and finally the main 
results for each RQ. Final considerations on main results and on some 
best practices conclude the paper. 
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2. Kenya and Migory County 

As it’s well known, Kenya is a former British colony that gained 
independence in 1963. It is situated in the eastern part of the African 
continent. The equator passes at the middle, separating the upper and 
lower parts almost equally. Its borders are: Ethiopia (North), Somalia 
(Northeast), Tanzania (South), Uganda (West), and South Sudan 
(Northwest). The Indian Ocean is on the eastern side.  

Since 2010, the country is administratively divided into 47 counties 
(Map 2). It has a total of 582,646 square kilometers, of which 571,466 
square kilometers are the dry land area. Most of the land area (80 
percent) is arid or semi-arid; only 20 percent is arable.  

In the 2009 Population and Housing Census, Kenya’s population stood 
at 38.6 million (CRA, 2013). 

Previous census results indicated an annual population growth rate of 
nearly 3 percent each year during the 1999-2009 period. Kenya’s 
population is characterized as “very young.” The 2009 population 
census reports that 43 percent of the population is under age 15 and 
only 4 percent is aged 65 or older. This is attributed to high fertility 
and declining mortality (KNBS 2017a; 2017b). 

Kenya National Bureau of Statistics (2018) estimates the population 
to be 46,6 million in 2017. 

The Fertility rate is still high: 3,9 but declining (it was 7.6 in 1969). 
Infant mortality rate (under 5) is declining even if still high: 49 deaths 
per 1,000 live births. According to The World Bank Indicators, life 
expectancy at birth is now 67 years. 

Kenya Economy is predominantly agricultural but with some 
industrial base.  Agriculture, forestry, and fishing value added (% of 
GDP) is 32%; that of Industry (including construction) (% of GDP) is 
17%.  

According to the Kenyan National Bureau of Statistics, the GDP 
growth (annual %) slowed down to 4,9 per cent in 2017, being 5.8 per 
cent in 2016 (KNBS 2018).  
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Performance across the various sectors of the economy varied widely, 
with Accommodation and Food services; Information and 
Communication Technology; Education; Wholesale and Retail trade; 
and Public Administration registering accelerated growths in 2017 
compared to 2016. On the other hand, growths in Manufacturing; 
Agriculture, forestry and fishing; and Financial and Insurance 
decelerated significantly over the same period and therefore dampened 
the overall growth in 2017 (KNBS 2018, p. 17) 

Agriculture, Forestry and Fishing sector posted a decelerated growth 
of 1.6 per cent in 2017 compared to a revised growth of 4.7 per cent 
in 2016.  

The manufacturing sector posted a marginal growth of 0.2 per cent in 
2017 compared to a revised growth of 2.7 per cent in 2016. The slowed 
growth was partly attributable to uncertainties related to the 2017 
general elections, high cost of inputs and stiff competition from cheap 
imports. Generally, most activities in the sector recorded significant 
decline leading to the slowdown experienced in 2017. The sector’s 
performance in 2017 was negatively affected by reduced activity in 
agro-processing that emanated from constrained domestic supply of 
agricultural raw materials. This was particularly impactful in the 
processing of tea and coffee that recorded significant decline (KNBS 
2018, p. 18). 

On the other hand, the Information and Communication sector 
expanded by 11.0 per cent in 2017 compared to 9.7 per cent in 2016. 
The exemplary performance was mainly supported by expansion in 
the digital economy through mobile telephony, e-commerce, online 
training, tax administration, among others (KNBS 2018, p. 19). 

The actual Kenya constitution introduced a two-level system: the 
national government and 47 County governments.  

County Governments have a County Assembly and a County 
Executive. The functions of County Governments include: Finance 
and Economic planning; Roads, Public Works and Transport; Health 
and Sanitation; Education and ICT; Agriculture and Irrigation; 
Livestock, Fisheries and Veterinary Services; Trade, Industry and 
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Cooperative Development; Land, Housing, Physical planning and 
Urban Development; Water Development, Environment and Natural 
Resources and Tourism, Culture, Sports and Social Development. 
(Migori Statistical Abstract 2015, p. xii) 

Since 2010 the health function has been devolved to the County 
governments.  

Map 2: Counties in Kenya  

 

Source: KNBS 2015a, p. xxvi. 

The national government remains responsible for leadership in health 
policy development, management of national referral health facilities, 
capacity building and technical assistance to counties, and consumer 
protection, including the development of norms, standards, and 
guidelines.  

The County governments are responsible for many other tasks; 
between these health services and pharmacies; ambulance services; 
licensing and control of food security and promotion of primary 
healthcare. To attain these tasks, the County governments have 
undertaken new strategies and initiatives to address the health needs 
of their populations (Government of Kenya Ministry of Health, 2012). 
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These strategies are now framed in the “Kenya Health Policy 2014-
2030” that takes into account the objectives of devolution and adheres 
to the following principles (KNBS 2015b, p. 31):  

 Equity in the distribution of health services and interventions; 
 A people-centered approach to health and health interventions; 
 A participatory approach to delivery of interventions; 
 A multisectoral approach to realizing health goals; 
 Efficiency in the application of health technologies; and 
 Social accountability. 

Migori County is situated in the South-Western part of Kenya in the 
Nyanza Region. It borders Homa Bay County to the North, Kisii and 
Narok Counties to the East, the Republic of Tanzania to the South and 
Lake Victoria to the West. It covers an area of 2,596.5 Km2 including 
approximately 478 Km2 of water surface.  

Migori is a multi- ethnic county with the dominant tribes being the 
Luo and Kuria. The other tribes include the Suba, Luhya, Kisii, and 
Somalis.  

It has a population of 1,025,422 (Male: 497,998 Female: 527,424).  0-
14 years old constitute 50% of the total population. This is due to high 
fertility rates as shown by the highest percentage household size of 4-
6 numbers at 41%.  

According to the KNBS and SID data (2013), only 15% of Migori 
County residents have secondary level of education or above. A total 
of 65% of Migori County residents have a primary level of education 
only. Some 20% of Migori County residents have no formal education. 

In Migori County, 27% of residents have homes with cement floors, 
while 72% have earth floors; less than 1% of residents have homes 
with concrete roofs, while 76% have corrugated iron sheet roofs.  

28% of residents in the County use improved sources of water, with 
the rest relying on unimproved sources. Even for this reason malaria 
is the first cause of death (27.6%; Kenya: 16), followed by Hiv/Aids: 
12.2% (Kenya: 9.47) and Anaemia: 9,5% (Kenya: 8.1). 
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The main economic activity of the County is agriculture, in particular 
major crops include: sugar cane, tobacco, maize, beans, finger millet, 
sweet potatoes and horticulture. Other economic activities are fishing 
which is mainly practiced along Lake Victoria; mining; sand 
harvesting and dairy farming (KNBS 2015b, xiii-xiv).  

 

3. Methodology: some basics on Social Network Analysis  

In this analysis, we use Social Network Analysis (SNA) techniques to 
analyze relations of different actors in the Migori County. 

SNA is an interdisciplinary approach applying mathematical, 
statistical, computing methods in order to study (social) networks.  

“A social network is a set of socially relevant nodes connected by one 
or more relations. Nodes, or network members, are the units that are 
connected by the relations whose patterns we study. These units are 
most commonly persons or organizations, but in principle any units 
that can be connected to other units can be studied as nodes” (Marin 
and Wellman, 2011, p.11).  

In this paper, we identify nodes and links as follows: each node is an 
interviewed or a cited person2; a “link” represents a relation connecting 
two nodes, with a direction (i.e. the orientation of the link), and a 
weight (i.e. the intensity or the frequency of the relation).  

A node is a person, but in the institution and CSO analysis, we 
aggregate several nodes in a unique player representing a particular 
institution. Graphically we use different shapes of nodes (e.g. squares, 
circles, symbols for men and women) in order to detect the typology 

                                                            
2 We interviewed 275 persons but in total we are dealing with more than 500 
nodes. Each respondent was able to fill-in a list of actors and to add as many 
actors as necessary, if relevant for respondents. 
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of cited or interviewed nodes3; while colors of nodes indicate his/her 
geographical location or the affiliation. 

Links are directed and weighted. The direction indicates if the node is 
a "source" of the tie, or a "sink", or both (i.e. mutual links). If the link 
is mutual, the relation goes in both directions indicating that actors 
interact between each other, hence the costs of interactions are 
relatively low. In order to identify the direction of the link in the 
questionnaires we ask if advice/help is “requested” by the respondent, 
or is “given” to others. 

An additional information on relations is the frequency of interaction, 
i.e. the weight of the link. In this analysis we specify the frequency 
with questions on the “how often” the relation is taking place. More 
intense links (i.e. very often and always) identify continuous and 
coordinated relations; while less intense links (i.e. rarely and 
sometimes) identify occasional relations, related to more fragile 
network structures. Graphically links directions are displayed with 
arrows; while the weight is defined with its width: the higher is the 
frequency, the thicker is the line connecting two nodes.  

A network could include “multiple” relations, or several relations 
detected jointly in one single network (Wasserman and Faust, 1994). 
Multiple relations, in this analysis identified with different color links, 
are matching to different types of relations. According to this 
perspective, we are able to compare if different types of relations 
among similar subjects have different network structures, or not; 
hence if the roles of subjects of the networks change according to the 
typology of relations. 

In this paragraph, we describe basic network indexes useful to 
understand the whole network structure.  

                                                            
3 E.g. node interviewed, node cited, man or woman. 
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Firstly, we evaluate if in the networks there exist sub-groups. Sub-
groups can be quite small4, or large, as the main component. Within 
small sub-groups relations are very selective and exclusive, with no 
spillovers in the community as a whole; differently in the main 
component the majority of nodes is connected and information can be 
shared.  

Within sub-components it is interesting to evaluate the roles played by 
nodes according to their degree centrality, or direct links to other 
nodes.  

In a hub-and-spoke network one subject monopolizes all relations with 
other nodes, who depend exclusively on him/her5; hence removing this 
central node will completely disconnect the network.  

The opposite example is a complete network with every node related 
to any other node6. In this network, each node is independent in the 
interactions with any other node and removing randomly any node will 
not alter the overall network connections isolating some nodes. All 
nodes are equally central. 

Ideal intermediate structures can be numerous: circle, chain and Y 
network. A circle network has nodes displaced as a circle7; a chain 
network has exclusive links with her/his nearest neighbor and the flow 
is not completed as in a circle8; a y network is a line with a central 

                                                            
4 Sub-groups can be: dyads, a mutually exclusive sub-group including only 2 
nodes; triads, a sub-group including only 3 nodes; or bigger sub-groups with 
more than 3 nodes but less than the largest set of nodes (Hanneman and 
Riddle, 2005). 
5 See the star sub-network centered in cg609 in E Sidika group in Figure 11. 
6 See the network involving inst01, MoE, MCA, LC, MoA in Figure 4b. 
7 See 10 nodes displaced in a circle in HN Gunga network in Figure 11. 
8 See 7 nodes displaced in a line in E Alendo network in Figure 11. 
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node that is conveying links9, as in a star network, but from two 
different chains. 

In the circle and chain, no hierarchical structure emerges, even if 
removing a node interrupts the flow of connections, hence they reflect 
very fragile and limit interactions to nearer persons. The Y network is 
somehow different since is focused on a node which is crucial in 
connecting different chains. 

Pendants, i.e. nodes connected exclusively to a node10, represent 
marginal actors that maintain exclusive relations with a node, hence 
removing will not affect the network structure.  

In order to evaluate, on average, the number of direct links that each 
node has, we compute the average degree as the ratio of total number 
of direct links in the network and the total number of nodes (Freeman, 
1979). This measure is a rough measure of direct connections per 
capita in any network.  

Since relations are more complex than direct links, we compute the 
average distance in the network, as an important aspect of 
connectedness in the network, since it represents how close nodes are 
to each another, apart from direct links and represent the opportunity 
to transmit information to others. The average distance of the network 
is a macro-feature that suggests the embeddedness of people in the 
network: the higher is the distance, more time information takes to 
cross the network, or in some cases, since distance is high, information 
flow does not take place.   

Finally, we compute the reciprocity, i.e. the share of symmetric links 
over the total links. Reciprocity index accounts for the stability and 

                                                            
9 See 7 nodes displaced in a Y in HN Alendo network in Figure 11. 
10 See 7 nodes attached to cg301 in HN Gunga network in Figure 11. 
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equality of the network, since mutual links guarantee that nodes 
balance their interactions.  

In order to analyze the driving forces of links fixing, we compute E-I 
index.  

In real social networks, links are not randomly distributed, but links 
determinants are driven by exogenous attributes of nodes, like gender 
or commonality of language (Newman, 2003). In particular, two nodes 
with the same gender are connected with a higher probability if 
compared to two nodes with different gender, because belonging to 
the same group increases the opportunity to be embedded.  

The network is characterized by homophily (or assortative mixing), if 
similar groups are closed and tend to exclusively link together. 
Otherwise, the network has disassortative features (or heterophil), i.e. 
groups tend to be open and nodes with different characteristics tend to 
connect together. 

The E-I index, computed to evaluate the homophily of a network, 
ranges between -1 (i.e. the network is homophile) and +1 (i.e. the 
network is heterophil). If the value is null, the network has no 
homophile or heterophil features. We compute the E-I index as 
follows: 

� � �����	
 �
� � �

� � �
 

where E represents links external to the group and I identifies the links 
internal in the group, where the group is defined according to gender. 

In the following sections, we will mainly map the relations of different 
actors and present some results on their main structural features.   
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4. Institutions and CSOs  

Between mid-April and beginning of May 2018, we administered 20 
questionnaires to 8 main institutions or CSOs (Figure 1) located in 
Map 1. We interviewed 15 males and 5 females, aged 44 on average, 
and most of them (11) with a secondary school diploma, 8 have a 
university degree, and 1 a Ph.D. 

Figure 1. Institutions and CSOs interviewed 

 

All interviewed persons are fulltime employed, working in these 
organizations since long time11, and 4 of them started working a couple 
of years ago. In general, we conclude that their experience in these 
institutions and CSOs is consolidated, knowing several aspects of the 
mechanisms of interactions inside their organizations. In addition, all 
of them are multitasking, playing more than one role: these people 
declare to play coordination, administration, advocacy and 
communication roles.  

Hence the persons we interviewed are fully entitled in answering this 
questionnaire on the interactions on gender and health and nutrition 
issues with other institutions and/or CSOs. 

                                                            
11 Some of these persons have been working in the institutions and CSOs 
since the beginning of 2000’s. 
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4.1 Results: networks 

SNA enables to create the map of relations as detected through 
questionnaires. We asked respondents to mention how frequent was 
the interaction and the reason of interaction within a list of actors12. 

Once an interviewed person A (i.e. a generic node A) answers that 
there exists an interaction with a cited person B (i.e. a generic node B), 
a “link” is created from A to B, where A originates the relation and B 
is the sink of the relation. The arrow indicates this direction of 
relations, i.e. the source and the destination of the relation. 

According to the answers, we create the whole multiple networks of 
relations as in Figure 2.  

In brief each node represents a person interviewed (i.e. the shape is a 
box) or cited (i.e. the shape is a circle) and we assign different colors 
according to the institutions they belong to. The width of the link 
represents the intensity of the relation: from the thinnest, i.e. at least 
once, to sometimes, hence often, to the widest, i.e. always13. 

                                                            
12 Questions for institutional and CSOs actors are the following:  
1) Consider your activities within this institution during the last year. Among 
the partners listed below, if you interacted please list name and surname, 
specify the type of interaction and the frequency of this interaction. Indicate 
as many names as may be appropriate. If you need to add more relevant 
names, feel free to add them and complete the entry columns in each part.  
2) Consider your activities within this institution during the last year. Among 
the partners listed below, which partner(s) asked to interact with you? 
Please, list name and surname, specify the type of interaction and the 
frequency of this interaction. Indicate as many names as may be appropriate. 
If you need to add more relevant names, feel free to add them and complete 
the entry columns in each part. 
These two questions allow to detect the direction of the link between two 
nodes.   
13 Questions allowed answering also “never”, but since the complexity of the 
networks, we excluded this information from the network. 
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In figure 2a we included information on the reasons of interactions. 
In total we identified 7 different types of relations, but we will focus 
mostly on “health and nutrition” (cyan color) or “training and 
coordination” (black color)14.   

The network does not include exclusively the respondents (i.e. 20 box 
shape nodes), but 87 nodes: more than 60 new actors complete the 
network, which is quite complex texture of relations.  

On average each node has 3.6 direct links, i.e. each node is connected 
to 3.6 actors in the network without any intermediate player. This 
index reflects the ability of a node to get direct relations: any person 
in the network is in direct touch with more than 3 other 
persons/institutions. 

As declared by respondents, interactions could have happened place 
at least once, sometimes, often, always. The distribution of links is 
uniform: links values are equally distributed among these 4 frequency 
classes. Nevertheless, this distribution does not guarantee the network 
to be fully linked.   

Mutual links are about 30% of total links meaning that most of the 
links are reciprocated, hence they go both sides, indicating that if the 
interaction is mutual, transaction costs should be lower simplifying the 
interactions. 

Three main features emerge in the network in figure 2a.  

Firstly, if we keep exclusively continuous and constant relations (i.e. 
labeled as always in the interviews and the thickest in the graph), the 
network does not completely collapse: some isolated actors emerge, 
but a big sub-group (51.7% of total nodes) remains connected. In other 

                                                            
14 Other colors refer to “agricultural activities” (brown color), “school and 
children care” (orange color), “disaster management” (red color); “Gewe” 
(pink color); “Other” (blue). 
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words, if we focus exclusively on continuous relations (nearly a 
quarter of total links) a new network emerges with the majority of 
nodes being connected in one big sub-group (Figure 2b).  

This result confirms that stable relations constitute a texture of the 
relations among institutions and CSOs enabling continuous 
interactions for Migori County. 

Secondly focusing on the 20 respondents sub-network, we visualize a 
connected network linking only respondents (figure 3a).  

The average degree is 5.65, i.e. each respondent has on average more 
than 5 partners, and continuous relations create pretty homogeneous 
sub-groups characterized by “similar” actors within the same 
institutions and/or CSOs (i.e. LC and MoH) (figure 3b). This result 
confirms that the organizational structure drives and enables 
connections, as any organizational study shows. 

Interestingly, among these stable relations, the most heterogeneous 
group involves WW and Dala Kiye, confirming the roles of NGO’s in 
connecting actors in Migori County. Focusing on the reasons to 
establish connections, most of the stable links are related to “training 
and coordination” issues (black), “health and nutrition” (cyan) and 
“agricultural activities” (brown).  

Thirdly, among the reasons enabling connections, generic “training 
and coordination activities” represents the most cited purpose of 
interactions meaning that the basic reason for being connected is the 
need to learn and harmonize activities among institutions and CSOs.  
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Since the organizational attraction is relevant in shaping these 
relations, in order to answer RQ1, i.e. the mapping of connections 
among institutions and CSOs, we create a new network of institutions 
and CSOs grouping nodes according to institutions and CSOs. We got 
a new network with 13 nodes, i.e. institutions and organizations 
(Figure 4). Hence we focus the analysis on two type of networks, 
“health and nutrition” and “agricultural activities”15. 

In the “health and nutrition” network (Figure 4a), the Ministry of 
Health (MoH) is the most central actor conveying many relations of 
institutions and CSOs. This result seems quite trivial, considering the 
object of the relations (i.e. health and nutrition), but if we focus on 
other players, i.e. Dala Kiye and LC, we realize that these are crucial 
in preserving the connections with the MoE and MoA16. Considering 
that this network is dealing with “health and nutrition” activities, the 
result that CSOs, LC and other Ministries are actively involved 
constitutes an important goal in the strengthening of these topics 
among the stakeholders in the County. This result is in line with recent 
approaches by WHO on health issues: involving more sectors in the 
multidimensional health issue could reaching these goals.  

In the “agricultural activities” network (Figure 4b), we observe a quite 
different structure with different positions played by the key actors. 
The ministry mainly linked to this issue, i.e. MoA, is not the most 
central actor, although is maintaining several relations connecting 
other Ministries and CSOs. The most central player is LC indicating 
that, at the County level, is an essential actor in connecting several 
parts of the Community. These bottom-up relations are probably 
related to the local nature of these agricultural topics. 

                                                            
15 The network of “training and coordination” is highly connected hence no 
structural interesting features emerge.  
16 Removing the most central player, MoH, does not interrupt the flow of 
communication among all nodes.  
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These results show that connections on specific topics do not 
necessarily match with the centrality of the corresponding institutional 
node (e.g. agricultural activities and MoA). In other words, the 
network of connections could be developed thanks to the intervention 
of other actors, like CSOs, that enable the transmission of information 
without entirely substituting the official institution, but juxtaposing it. 
Concluding on these maps of relations. 
Apart from “training and coordination network”, which is almost 
complete, with no star actors managing all connections, with stable 
and mutual relations, other thematic networks (“health and nutrition” 
and “agricultural activities”) are very peculiar since institutional 
players are central in linking the whole network, but they are not 
essential since the role played by CSOs is important as well.  
Hence in Migori County, the network of relations among formal 
institutions, CSOs and local partners is not fragile since central 
positions are diffused among several actors complementing different 
roles.  
 
4.2 Strengths and weaknesses of the relations 

We complete the mapping of relations investigating nowadays overall 
strengths and weaknesses declared by respondents when considering 
the interactions with the partners mentioned in the questionnaires. We 
use word clouds, i.e. a frequency map for words where the dimension 
of the words is associated to its frequency17.  
Figure 5 shows results on word clouds for overall strengths (panel a) 
and weaknesses (panel b). All community based activities constitute 
a strength, as shown by words like inclusion, consultation, 
coordination, community, integration. Similarly, projects, that are 
implemented, constitute a force.  
                                                            
17 For example, if a word is repeated several times in the text, its relevance 
appears in the map (e.g. project versus training).   
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The panel related to the weaknesses shows the need for more meetings 
and follow-ups on the activities and, in some cases, the lack of 
transparency is considered a weakness.  
Hence concluding this section, both word clouds and the maps of 
relations confirm that the “community”, as a concept and as texture of 
connections emerging from the networks, is very relevant in enabling 
the flow of communication and information among institutions and 
CSOs. 

 
5. Community-based activities in the health system 

In April 2018 we administered 39 questionnaires to CHWs (28), CHAs 
(6) and nurses and clinical officer (5) in CUs and HFs located as in 
Map 1.  
As mentioned in section 2, the Kenyan health system has been 
experiencing an important reform started 6 years ago, hence we 
decided to focus the analysis on CUs and HFs in order to map the 
connections responsible for the diffusion of the people centered 
approach. In particular, we focused on 3 different players: CHW, 
CHA and Nurses/clinical officers. 

In recent years several sub-Saharan countries have been promoting 
national health system reforms, and Kenya is part of this process of 
change. In particular, following a people centered approach, the 
government hires CHWs, who are trained by the government or by 
NGOs, in order to get in touch with rural population on health issues. 
CHWs constitute the first contact in diffusing in the community 
information on the Kenyan health system, in fact they meet people in 
their houses, disseminate information on hygiene procedures, on 
children screening, diffuse information on nutrition and health best 
practices, to mention just few of the CHWs duties.  



 
30 
 

CHAs are responsible of the CU, they coordinate and supervise CHW 
in the CU and constitute the direct link with health dispensaries in the 
territory. Any kind of health campaign diffused by the national health 
system reaches dispensaries, CHAs are acknowledged and finally 
CHWs diffuse “personally” the content of the campaign to the rural 
community.  

Nurses, clinical officers and doctors play a professional role in the 
Kenyan health system, but their role is more devoted to patients care 
and less to communication and information. 

In this work in order to facilitate the comprehension of the 
phenomenon we use CU and HF as synonyms in order to identify the 
lowest level of the connection between the community in the field and 
the County health system, but there exist some differences between 
them. In general, a CU is a health service delivery structure within a 
defined geographical area, on average it covers a population of 
approximately 5,000 and involves CHWs and CHAs promoting basic 
curative health services. Each CU is linked to specific HF, which can 
be a dispensary or a health center. Dispensaries are the lowest contact 
of the Kenyan health system with people, usually are run and managed 
by nurses and provide basic outpatient curative care. HFs are 
structures staffed with professionals like nurses, clinical officers, and 
occasionally by doctors, constitute the first contact with the health 
system providing basic curative and preventive services for adults and 
children, as well as reproductive health services. They also provide 
minor surgical services, such as incisions and drainage. They augment 
their service coverage with outreach services, and refer severe and 
complicated conditions to most appropriate healthcare levels, such as 
district hospitals.  

We will keep in mind the relevant distinctions among CUs and 
different HFs, but since in the field the distinction is not always so 
straightforward, and in this analysis we are mainly focused on the 
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relations among people on specific topics (i.e. working issues and 
doubts on procedures), we will use CU and HF with no distinction.  

The sample is characterized as follows: females are double than males 
and 61% of all respondents hold a diploma. On average they are about 
40 years old. The working experience in the Community Unit, for the 
majority of people started more than 4 years ago, hence we can state 
that this working experience is quite stable and experienced the 
Kenyan health reform. 
In this sample, most of these persons have been trained on several 
issues, like screening of children, improved hygiene practices, 
HIV/AIDS topic, development and implementation of maternal and 
child nutrition, capacity building, training and assistance to caregivers 
to use optimal nutrition at home.  

Table 1: People interviewed by CU  

CU CHA CHW NURSE/ 
CLINICAL 
OFFICER 

Total 

Alendo 1   1 

Amoyo 1 9 2 12 

Bande 1 10 2 13 

Gunga 1   1 

Kakelo Kakoth  1   1 

Lwanda 1   1 

Okayo 1   1 

Otati 1 9 1 11 

Sori 1   1 

Winam 1   1 

TOTAL 10 28 5 43 

 

Any CHW refers to “informal” and basic community-based structures, 
like a CU, which could be associated to dispensaries or other health 
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facilities. In this analysis we will focus the networks of relations in 10 
CUs, and we interviewed 43 different roles18, as in Table 1.  

 

5.1 Results: transferring acquired knowledge  

Part of the questionnaire for CHWs included demands on the type of 
training they completed and to whom they diffuse this knowledge19. In 
general, CHWs declare to disseminate health questions20 to the whole 
community, as ideal connection between the entire Community and the 
national health system. But when we ask whom they transfer their 
knowledge (for example giving advice/help), children and close relatives 
are the major recipients of their acquired knowledge (Figure 6).  

For some trainings, Figure 6 shows the frequency of interaction with 
6 categories of persons (i.e. brothers and/or sisters, my children, my 
friends, my neighbors, my nephews, grandchildren). Interestingly, 
children are the main destinations of transmitting knowledge on 
regular base. Hence even if their duty is to disseminate knowledge to 
the community, the major recipients are children with whom they 
share everyday life, and interactions are facilitated thanks to direct and 
shared language. In other words, it is easier to communicate with 
them.  

                                                            
18 We interviewed 39 persons, but some of them play different roles in 
different structures. We track these identities and we show these results on 
the networks. Since the entire analysis is devoted to the mapping of relations 
among different community units, we include 43 different “actors”. 
19 In the questionnaire considering their past training, we asked: how often do 
you give advices/help on the different topics? When you answer, consider 
different trainings, categories of persons, different frequencies. 
20 In particular, we asked issues on optimal nutrition at home; counselling 
about care, support, early cognitive and social stimulation for children; 
improved hygiene practices; HIV/AIDS related issue; screening of children; 
home-based dissemination program.  
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We could infer a sample bias on these statistics: 26 out 39 interviewed 
are female caregivers who are more willing and used to fulfil their 
educative role towards their children by transferring attitudes and 
knowledge; they spend more time with their children compared to 
other people; they feel that children are the most important recipients 
of their acquired knowledge.  

All these factors represent a possible interpretation of these results, but 
it is interesting to note that families constitute hubs for transferring all 
acquired knowledge with no differences on topics and these results 
could be valuable for future policies implementation. 

 

5.2 Results: networks  

In order to map the relations in the community-based health system, 
in the questionnaires we asked two types of questions. The first set of 
questions was devoted to the identification of contacts activated, 
within the HF/CU, in case of “doubts on health and nutrition 
procedures”21; the second set of questions was designed in order to 
detect the network of “daily interactions for working issues”, within 
the HF/CU22. We will refer to the first set of questions as the doubts 
network and the second set of questions as the working issues network. 

The doubts and the working issues networks are mapped in Figure 7a 
and 7b. The network on doubts on health and nutrition procedures (7a) 

                                                            
21 As previously, we formulated these questions in order to identify the 
direction of the flows of advice for health or nutrition procedures:  
- In this HF/CU, when you have some doubts on health or nutrition 
procedures, whom do you ask for advice?  
- In this HF/CU, who asked you for advice if he/she had doubts on health or 
nutrition procedures?  
22 Related to main working issues, in case of interaction we asked to specify: 
please list the names of CHW/CHA/Nurse belonging to this HF/CU you 
interact with and the most frequent motivations. 
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includes 145 different persons, on average each actor maintains 
slightly more than 2 direct relations (average degree is 2.38). The 
network of daily working issues (7b) is smaller, including only 82 
persons, with an average degree equal to 1.38, meaning that on average 
direct interactions related to working issues are with one person.  

Apart from the dimensions of the networks, a very interesting feature 
immediately emerges: a unique connected network, with no 
disconnected components and no isolated nodes, characterizes the 
relational structure of doubts on health and nutrition procedures. This 
result is particularly surprising if we consider that not all CUs are 
geographically nearby, and the logistics is very compromised, 
especially during the flooding season.  

Figure 7a shows the emergence of some clusters, i.e. nodes located in 
the same CU (here represented with the same color of the node). Inside 
these clusters the density of links is higher, meaning that connections 
are denser within the same CU/HF, nevertheless the network of advices 
overtake the borders of the CUs/HFs. This result confirms that CUs link 
people and their “borders” do not impede the development of relations. 
In other words, people do not maintain exclusive relations inside the 
CU/HF, but when doubts on health or nutrition procedures emerge, 
answers are acquired across CUs exploiting also those subjects part of 
other CUs/HFs. If the most efficient answer is located outside the 
CU/HF, people look for it regardless to the CU they belong to.  

A possible explanation to this interesting result is related to the fact 
that most of interviewed people were trained together in the past23. 
This could explain this unexpected connectedness: past trainings 
constitute good opportunities for people to meet and get in touch, 
building a peer community of contacts. 

                                                            
23 All interviewed persons were trained by WW activities: only 2 out of 39 
interviewed persons were not trained by WW. 



  

Fi
gu

re
 7

: C
U

 n
et

w
or

ks
  

a)
 d

ou
bt

s (
14

5 
ac

to
rs

) 
b)

 w
or

ki
ng

 is
su

es
 (8

2 
ac

to
rs

) 

B
ox

es
 re

pr
es

en
t i

nt
er

vi
ew

ed
 p

er
so

ns
, c

irc
le

s c
ite

d 
su

bj
ec

ts
 

Le
ge

nd
: 

A
le

nd
o 

B
an

de
  

M
ul

tip
le

 C
U

/H
F 

 
Lw

an
da

 
O

ka
yo

 
So

ri 

A
m

oy
o 

G
un

ga
 

K
ak

el
o 

K
ak

ot
h 

M
oH

 
O

ta
ti 

W
in

am
 

 

36 



 
37 

 

Looking at gender, the networks show two different patterns. In fact, 
males and females interact with each other in the doubts network: the 
E-I index is positive and low (0.064); while in the daily working 
network some gender-driven patterns emerge, being the E-I index 
negative and low (-0.062). These results suggest that some gender 
issues are at place in working experience since for daily interactions 
persons same gender enables connections, while when doubts arise 
people look for an immediate answer irrespective to gender. 

Interestingly for several CUs (Alendo, Bande, Lwanda, Okayo, 
Amoyo and Kakelo Kakotha) a key player is the Ministry of Health 
(MoH), the institutional subject responsible for these issues and 
devoted to disentangle doubts on procedures.  

Figure 7b shows a complete different structure: the network is not 
connected, but there exist 8 sub-groups of nodes corresponding to 
different CU/HF, meaning that daily working relations are limited 
within CU borders, probably due to organizational issues. For these 
issues there is no need to enlarge the relational structure outside the 
CU. The only exception is the connection among Alendo, Okayo and 
Otati CU. These CU are approximately located nearby and 
respondents are working in two CUs at the same time, enabling this 
bridge. Hence, the geographical proximity and the shared positions in 
different CUs enforce the creation of subgroups crossing CUs and 
exploiting several opportunities. But this is not enough to enable a 
unique network as in the doubt network. 

Important differences emerge when we analyze the reciprocity of 
links: in the doubts network the ratio of mutual links over the total 
number of existing links is 31%; while in the working network this is 
much lower, only 9%. This result confirms that relations in the doubts 
network are more stable compared to the daily working network, 
suggesting that within CUs working relations need to be reinforced in 
order to create a motivated team to fulfil the diffusion of knowledge 
on health and nutrition issues.     
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In conclusion, these two perspectives showed surprising results on the 
structures of relations within CUs/HFs. According to daily working 
interactions, the analysis shows that people limit their relations within 
the CUs/HFs; while according to specific issues on doubts on health 
and nutrition procedures, the network presents some clustering, but the 
overall structure of relations is unique.  

According to the people centered approach, which is shaping the 
health system in Kenya and in Migori County, we could state that 
CHWs and CHAs create extensive structures of connections 
transcending formal borders of the CUs/HFs that could be an 
important prerequisite for interactions with the community in the field.  

Finally, although the majority of links connecting the whole network 
involve CHWs and CHAs, the role of the MoH is crucial in 
maintaining connected some sub-groups of the network confirming 
that its institutional role is crucial in disseminating information on 
health and nutrition doubts.  

 

6. Income Generating Activities of Caregivers Groups 

The access to credit for micro and small entrepreneurs has been one of 
the obstacles for the economic development in sub-Saharan countries 
(World Bank, 2005 and 2008). In particular, credit has always been 
particularly limited to women because they do not hold family 
resources, like land and collateral assets, and gender discrimination is 
deeply rooted.  

Recently, financial inclusion, especially women financial inclusion, 
was introduced as one of the Sustainable Development Goals, not only 
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because it is necessary to improve gender equality and women 
empowerment24, but also because enables other goals (UN, 2018).  

In most cases, in rural areas women are micro-entrepreneurs, usually 
marginalised by the official credit market or sceptical about official 
banking system, hence alternative microcredit activities constitute the 
only solutions to access credit. Table banking or SILC activities, i.e. 
village saving and credit groups, allow women to access credit at 
affordable rates (Gichuki et al., 2015). These groups are quite 
developed in Kenya, and in particular in rural areas (Seurei et al., 
2017; Tallam, 2016). Differently from traditional banking system, 
table banking is a credit system in which mutual trust, openness and 
honesty of members are considered guarantee for savings (The 
Guardian, 2014). In rural areas table banking groups are opportunities 
for women to access credit, but they also create occasions to meet 
people to share business with. In particular, it could be the case that 
people, belonging to table banking or SILC groups, or being part of 
NGOs programmes, decide to share some business and constitute 
income generating activities (IGA) groups in order to carry out small 
businesses with the aim of increase own income. Differently from 
table banking activities, IGA do not allow to borrow money, but share 
business gains.   

Even if borrowing and lending are not at place, the internal IGA 
organisation is well defined: members democratically elect a chair, a 
secretary, a treasurer25. These figures are in charge for limited period 
of time and they can rotate.  

                                                            
24 For details see Goal 5: Gender equality, and in particular section 5.A: 
“Undertake reforms to give women equal rights to economic resources, as 
well as access to ownership and control over land and other forms of property, 
financial services, inheritance and natural resources, in accordance with 
national laws” (UN, 2018). 
25 In some IGA groups, mainly those linked to SILC groups, members vote a 
key holder, who is keeping one of the key of the cash counter, and a money 
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WeWorld supports IGA groups composed by caregivers (e.g. mothers, 
fathers or guardians) within the OVC programme26. In general, these 
IGA groups are already existing groups meeting for other purposes, as 
table banking/SILC activities or OVC programme meetings, and agree 
to increase their own income.  

WeWorld selects business plans submitted by caregivers groups27, 
hence trained these groups with some basics of entrepreneurial 
activities, agricultural and farming activities, food security advices, 
and finally enables direct contacts with various Ministries for further 
technical supports or advice.  

Once the business activity is started, WeWorld supports the IGA group 
exclusively on demand, since all economic decisions are autonomous 
and managed by the group itself, responding local markets demand.  

IGAs groups are mostly constituted by women for several reasons. 
Firstly, women usually are involved more than men in OVC care. 
Secondly within the Community, women are enrolled in daily 
activities such as farming, and these activities correspond to most of 
IGA activities (Table 2). Thirdly, in microcredit activities, women are 
considered at lower risk of default in their repayments to the group if 
compared to men. Since IGA groups originate from table 
banking/SILC, whose activity is borrowing and lending money, 
women are mostly involved. 

                                                            
counter, who is controlling for accountings errors. In addition, there could be 
a vice-chair and an assistant secretary.  
26 On average, each caregiver has 3 orphans to take care.  
In Migori County the situation of OVC is extremely dramatic due to the high 
HIV/AIDS rate that wiped out several families leaving caregivers and 
grandmothers to take care of children. 
27 Usually WeWorld selects and finances business plans that seem more 
plausible. As guarantee of sustainability, WeWorld evaluates these projects 
also according to past business experiences already run by the groups.  



 
41 

 

In conclusion, we consider IGA groups as “incubators” of relations 
inside the Community, hence we investigate the network of personal 
“advices” apart from shared business activities. In particular, is the 
opportunity to share a common business enabling people to create a 
complete and egalitarian texture of connections, with no central 
player? Or is the network of advice more similar to a hub-and-spoke 
structure with exclusive player catalysing all relations? 

Therefore, considering the nature of these IGA groups, i.e. caregivers, 
we focus on two types of personal advices: personal “economic” 
advices and personal “health and nutrition” advices, as detailed in 
section 6.2.  

 

6.1 Results: main IGA groups features  

During the mid of May 2018 we interviewed 189 members belonging 
to 7 IGA groups28 located as in map 1.  

All these IGA groups started their activities in 2012 or 2013 (Table 
2), and nowadays their economic activities are quite differentiated29, 
meaning that groups are stable and able to generate economic gains. 
In general, all groups are devoted to farming and agricultural activities 
in order to cover local needs. 

  

                                                            
28 These 7 groups have total 243 members, hence we got a quite response rate, 
i.e. 77.8%. in overall terms, although climatic conditions were not optimal 
since in Migori County, in this period, there were lots of flooding.  
We should highlight that the response rate is actually 100%: in fact all groups 
members present at the interviews answered questions. Hence the response 
rate is linked to the absence of people during the meeting when interviews 
were conducted. 
29 See for example Gunga, Otati, Sori, Wachara. 
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In these groups, 90% of people are women. Caregivers’ age is between 
19 and more than 60 years old, with a distribution picking at 25-35 and 
at more than 6030. The majority of people has primary school level 
(40%), 30% is not be able to write and read, and 27% is able to read 
and write31.  

The majority of interviewed people works as “farmer”, “small 
business”, or “occasional work” (Figure 8). Very few of them declare 
to be exclusively housewife (2.6%), or jobless at the moment of the 
interview (1.6%). 

Figure 8: Main occupations  

 

In general, the majority of these persons already have expertise in 
managing economic activities, and mainly they use the IGA group 
activity in order to increase income to afford school fees (Figure 9).  

                                                            
30 The fact that elder women are members of the IGA groups may be due to 
elder people spare time that can be devoted to IGA activities. In addition, 
according to African culture, OVC should not be left by his/her own, hence 
relatives and neighbors take care of them, even if no kinship is at place. This 
could explain the presence of elder women in the sample. 
31 All interviews were carried out by interviewers translating into local 
language the questionnaires and helped people to fill in the questionnaires.   
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As shown in Figure 9 nearly 40% of earnings from table banking/Silk 
activities is devoted to pay school fees32, nearly 40% to manage own 
business, and the remaining destinations are devoted to daily life 
expenses, i.e. for health payments, to buy primary goods and staff for 
the house.  

Figure 9: I used earned money for … 

 

In other words, in the majority of the cases IGA group activity is 
considered a “not risky” and profitable business activity. 

The amount of money received from IGA group varies a lot (Figure 
10). The majority of earning ranges between 0 to 5000KES33, an 
amount of money necessary to cover primary needs and school fees. 
In the range between 5001-20000KES, a member guarantees a 
medium-high income level. From 20001KES on people use these 
earnings to invest money in their own small business. 

                                                            
32 In Kenya and in Migory county, primary schools are public and no fees are 
officially required, but on average per year a family’s contribute is 900/950 
KES per children. This contribute includes exam fees (150/200 KES), 
refection, hiring of teachers, infrastructure maintenance, and so on.  
33 1 euro = 113 Kenyan Shilling (KES) in 2018. 
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Figure 10: Earnings distribution (in KES) 

 

In general IGA are business opportunities that increase income to 
afford daily expenses.  

 

 

6.2 Results: networks  

As detailed previously, this part is devoted to the analysis of the 
structures of relations within IGA groups of people who decide to 
share business. We are mainly interested in evaluating IGA groups as 
opportunity to create social networks, hence we analyze two typology 
of advices: the economic advices (i.e. E) network, and the health and 
nutrition advices (i.e. HN) network. In order to define these networks 
we asked how often the respondents gave and received advices 
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regarding economic activities34 or health and nutrition issues35 within 
the group.  

As stated before, the response rate is very high: out of 189 people, only 
17% of total respondents skip networks questions, mainly suggesting 
that no relations are at place36. This result suggests that network 
relations are at place apart from the IGA activities. 

Looking at the frequency of interactions, in E network almost half of 
the interactions is very frequent (i.e. “once a week” and “daily”); while 
the occasions to discuss about health and nutrition matters are less 
frequent, but not absent.  

Probably these results are driven by the fact that any IGA group should 
meet at least once a week in order to plan overall group activities, 
hence the opportunities to meet and discuss topics on economic issues 
are quite numerous. Nevertheless, if it is quite trivial to note that these 
people discuss about economic activities, being business groups, it is 
worth noting that health and nutrition issues represent objects of 
frequent discussions, even if the WeWorld project on health and 
nutrition started only a couple of years ago.  

                                                            
34 Questions are the following: 
- Within this table banking/silc group, who do you ask for advice regarding 
economic activities? 
- Within this table banking/silc group, who asked you for advice regarding 
economic activities? 
35 Questions are the following: 
- Within this table banking/silc group, who do you ask for advice regarding 
health and nutrition? 
- Within this table banking/silc group, who asked you for advice regarding 
health and nutrition? 
36 Among all groups, only Rabuor Karungu shows a very high no respondent 
network rate (43%), due to contingency reasons that reduced the presence of 
members’ group during the interviews. 
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Hence, IGA groups constitute a good incubator of relations enabling 
people to meet, exchange information and knowledge on several 
topics, not exclusively related to business.  

The analysis of networks shows interesting results: Table 3 
synthetizes some network indexes for all IGA groups and some maps 
of relations show some IGA groups E and HN networks (Figure 11). 

Table 3: IGA statistics 

IGA 
group Network N^ 

(F+M) Reciprocity Average 
degree 

Average 
distance

E-I
index 

Alendo  
E 39 (36+3) 0.14 2.05 2.78 -0.77 

HN 27 (22+5) 0.04 1.78 1.6 -0.50 

Wachara 
E 37 (30+7) 0.14 2.65 2.29 -0.51 

HN 26 (21+5) 0.09 1.92 1.74 -0.68 

Gunga 
E 42 (38+4) 0.15 2.24 3.07 -0.78 

HN 49 (45+4) 0.07 1.92 2.03 -0.79 

Sori 
Mlimani 

E 52 (36+16) 0.06 2.92 3.56 -0.37 

HN 42 (34+8) 0.05 2.1 2.32 -0.68 

Sidika  
E 38 (33+5) 0.21 3.21 2.48 -0.77 

HN 48 (36+12) 0.14 2.83 3.48 -0.59 

Otati  
E 37 (30+7) 0.09 2.11 2.37 -0.08 

HN 34 (29+5) 0.15 2.24 2.32 0.11 

Rabuor 
Karungu 

E 15 (9+6) 0.50 2.4 2.19 -0.11 

HN 14 (9+5) 0.08 2 2 -0.29 
^ The number of nodes in the network can be higher if compared to the membership 
in table 2 since the IGA activity could originate in the bigger table banking/SILC.  

In general, any IGA group is not completely connected, but has sub-
groups: there is always a giant component (which is including the 
majority of people) and few smaller sub-groups (i.e. dyads, or triads, 
or bigger sub-groups) completing the set of relations. 
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This indicates that, although the IGA groups are cohesive and effective 
in their final goal, the networks of advices is not a unique network of 
interactions, since actors activate sub-groups with exclusive and 
selected relations.  

In all IGA groups, E and HN network structures are pretty different, 
meaning that relations inside the groups are very different. Some 
groups show very hierarchical structures, where starring persons 
control the majority of interactions (e.g. star sub-networks with a 
single person managing relations with unconnected others); while 
other groups show more egalitarian structures with no key actors.  

Figure 11 shows E and H networks for 3 IGA groups (i.e. Alendo, 
Gunga and Sidika).  

Alendo is an interesting case for several reasons. Firstly, E network is 
bigger than HN network (39 versus 27 actors). Secondly, networks 
structures are completely different: the E network shows a giant 
component with a pivotal node that centralizes relations (e.g. cg118, 
the secretary of the IGA group), while the HN network is a 
disconnected network with isolated sub-groups. Thirdly, persons play 
different central positions in networks, suggesting that being central in 
one network does not guarantee the same position in another (e.g. 
cg118 is marginal in the HN network). The low correlation 
coefficients between E and HN outdegree (0.211) and betweenness 
(0.234) confirm that networks are pretty different. 

Alternatively, Gunga and Sidika have different structures, not only 
because HN networks are bigger than E networks, but also because 
their E and HN structures remain connected without collapsing. 

In Gunga, in H and HN networks there exist a main component and 
some sub-groups, but interestingly the strategical positions played in 
both networks are not very different. The correlation index between 
HN and E outdegree is quite low (0.237), meaning that being central 
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in one network is not a guarantee for being central in another network. 
Conversely, the correlation index for HN and E betweenness is higher 
(0.538) confirming that direct connections in two networks are 
different, but bridging positions are confirmed in both networks (e.g. 
cg301, cg316, cg 314). Interestingly these central roles are not 
reflecting central roles played in the IGA group: in fact, with the only 
exception of cg301 (chair of the group), while remaining actors are 
members, with no particular institutional roles in the group.   

This interesting result shows that the institutional position of members 
does not automatically guarantee her/his network position, but other 
factors (like age, experience in the group, working experience) 
intervene in determining their relational centrality.  

Focusing on the overall structure of HN and E main component we 
notice that they are very different: in HN there is a circle, with 
pendants that are connected exclusively to focal nodes, while the E 
advices network is not circular, but relations are still limited to 
immediate relational neighbors. In conclusion, in these two advices 
networks, although creating distinct main components, relations are 
pretty concentrated to closest players.  

Sidika’s networks are interesting for several reasons. Firstly, HN and 
E networks show complex structures of relations, very frequent 
connections (as the width of arrows shows) indicating continuous 
relations. Even removing pendants, i.e. exclusive relations with one 
node, advices networks remain connected, indicating that a complex 
texture of advisory links is at place. 

Secondly, the correlation between H and E outdegree is pretty high 
(0.786), meaning that centrality of members are similar in both 
networks. Differently strategic roles change: the correlation index for 
HN and E betweennes is lower (0.457). 
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Figure 11: Networks of interactions within some IGA groups  
 

Alendo 
Economic activities (N=39) 

 
Health and nutrition issues (N=29) 

 
 
 
 



51 
 

 
Gunga 

Economic activities (N=42) 

 
Health and nutrition issues (N=49) 
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Sidika 

Economic activities (N=38)  

 
Health and nutrition issues (N=48) 
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Thirdly, there exist a unique sub-group, a star, centered on a pivotal 
member (cg609), who is monopolizing advices: in E she is sending 
advices, while in the bigger HN ego-network, she is mainly receiving 
advices. This result suggests that persons have abilities that are shared 
in different ways.   

Finally, HN is bigger than E network: there is more people involved 
in health and nutrition advices than for business. In this IGA group, 
people shares more advices on HN topics, hence the group constitutes 
a good incubator of relations in the community.    

As reported in Table 3, in all networks, on average, a member 
maintains interactions with 2 persons. The highest average number of 
links is in Sidika E network, with more than 3 persons. In general, in 
economic activities networks the average degree is higher, i.e. 
caregivers maintain more relations with alters, if compared to health 
and nutrition networks.   

The reciprocity index shows very unbalanced relations: people stating 
to give (but not receive) advices, or vice versa. This result suggests 
that the IGA social structures are quite unstable and inter-dependence 
between members is not at place.    

The average distance among persons involved in the network (average 
distance, or shortest path between two persons) is higher in E 
networks, if compared to HN (the only exception is Sidika). This result 
shows that for health and nutrition issues passing information among 
any pair of persons selected in the network is faster: on average, HN 
networks seem more efficient since they require less intermediate 
passages.  

According to “gender”, we find mixed results (Table 3). The literature 
on SNA suggests that in many social networks common properties of 
nodes (e.g. gender) increase the probability to establish relations 
(Newman, 2003; Hanneman and Riddle, 2005). In these IGA networks 
we conclude that relations are driven mostly by gender. In other words 
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the E-I indexes we computed to detect the role played by gender in 
determining relations show that in all cases (with the only exception 
in HN Otati) gender is affecting relations, being all values negative. 
This result could be related to the over representation of women in the 
sample, and not exclusively by the forces determining links. 

According to “institutional players”, i.e. chair, secretary, treasurer and 
money counter, in all networks at least one of them is cited, hence 
he/she is involved in E and HN interactions apart from the IGA 
activities, but their role is not necessary central. In fact in some IGA 
groups there is an exact matching between the group leader (as a 
person central in the network) and the institutional leader (as elected 
in the IGA groups), but in other cases this is not the case. This 
interesting result confirms that the leadership of the group varies 
according to the topics (i.e. economic and health and nutrition issues) 
and to the perception of the entire group. 

In conclusion, all these networks show interesting differences among 
IGA groups, characterized by structures very different. Further 
analysis on determinants of links (e.g. level of trust on others) could 
help to highlight some puzzling features of these networks. 

 

7. Final conclusions  

Health and nutrition projects are crucial in order to implement the 
Sustainable Development Goals (UN, 2018) and this analysis 
emphasized how different stakeholders fulfill these projects and how 
their relations are shaped. In particular, we focused on the texture of 
relations in Migori County and for all categories of actors we 
interviewed, the structures of relations are quite complex. 

Institutions and CSOs are differently connected according to the 
functions: in “training and coordination” network there are no star 
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players since this activity is completely inclusive. But this result does 
not hold for all functions: for other issues, like health and nutrition 
and agricultural activities, a hierarchy shaping relations clearly 
emerge. In particular, on health and nutrition projects there is a pivotal 
player (i.e. the Ministry of Health) that monopolizes several relations, 
and few actors complement its central position, without substituting it. 
A complete different picture emerges in agricultural projects: almost 
all institutional players are involved in the network and interact 
actively among each other, but the Ministry of Agriculture is not as 
relevant as the Local Community (which is responsible in connecting 
players). In other words, agricultural issues are managed by local 
stakeholders filtering information to the Ministry.  

Concluding in the health and nutrition issues there is top-down 
structure, while in the agricultural issues relations are more bottom-
up and diffused among players. 

Looking at what we defined strengths and weaknesses we find that all 
community based activities constitute a strength, as shown by words 
like inclusion, consultation, coordination, community, integration. 
Even (implemented) projects are a force. The side of the weaknesses 
underlines the need for more meetings and follow-ups on the activities 
and, in some cases, the lack of transparency.  

Examining CHWs and CHAs in CUs/HFs, three major features 
emerge. Firstly, trained CHWs regularly pass their acquired 
knowledge to children, and less frequently to other categories of 
people (i.e. neighbors and friends). This result could be driven by the 
sample (i.e. mainly women taking care of children), but it could be 
related to the simplest nature of these relationships. In addition, 
probably children are perceived as those that need more the transfer of 
this knowledge. 

A second feature concerns the health and nutrition information 
network. CUs appear to be extremely cohesive on doubts on health 
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and nutrition and this cohesion is not linked to the borders of the 
CUs/HFs, but it goes beyond them: the networks does not present any 
isolated subgroups of people, meaning that in order to solve doubts 
people look for it, irrespective to the location of the problem-solver.  

Although this interesting result, CUs/HFs network is geography based: 
nearer CUs are more connected, while far away CUs are less 
connected confirming that rural areas suffer from the lack of 
infrastructures which is impeding people to get directly in touch.  

Thirdly the in this network, the role of the Ministry of Health is 
relevant: for doubts, people ask directly to the referred institution.  

In conclusion, we can state that these networks create a texture of 
relations in the whole County in line with people-centered approach 
of health issues.   

The final networks are devoted to the analysis of IGA groups. These 
groups are mainly constituted by women, caregivers of OVC 
(supported by WeWorld projects), and are the spin-offs of table 
banking/silc activities. Most of IGA activities are agricultural – such 
as farming – and people participate in order to increase their income, 
in particular to face school fees payments and primary needs.  

The results highlight that IGA meetings enable interactions in extra 
and personal economic activities, but they constitute occasions to 
discuss other issues as well. If discussing on economic activities is 
implicit, due to the business nature of these groups, it is worth noting 
that health and nutrition issues represent objects of frequent 
discussions, even if WeWorld projects on this topics started only a 
couple of years ago. In fact in some groups, the network of health and 
nutrition topics is bigger than the economic one. These results show 
that IGA groups constitute a good opportunity to exchange 
information and knowledge on several topics enforcing the texture of 
the whole community.  
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Interestingly, we found mixed results on the centrality in the network 
and the role played in the group: in some cases the group leadership 
coincides with the centrality in the network of advices, but in other 
cases not. Hence apparently IGA relations are driven by other forces 
than the role played in the group, like trustworthiness. 

In conclusion, the use of SNA in Migori County constitutes a novelty 
that enabled us to investigate health and nutrition projects according 
to relational perspective of different actors.  

This perspective highlighting relational strengths and weaknesses 
allows institutional and CSOs actors to conceive improving strategies 
and to implement further actions useful for the County.
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