
ORIGINAL PAPER

Community Health Systems as Complex Adaptive
Systems: Ontology and Praxis Lessons from an Urban
Health Experience with Demonstrated Sustainability

Eric Sarriot • Michelle Kouletio

Published online: 1 August 2014
� The Author(s) 2014. This article is published with open access at Springerlink.com

Abstract The global health and development field, which has been reasonably dominated

by linear models of planning, is witnessing increased interest in complexity, non-linear

processes, and systems thinking. This welcome interest is challenged by both language and

ability to discern whether complex development phenomena are discussed from the per-

spective of the nature of particular health systems (ontology), from the identification of

more fitting intervention modalities (praxis), or from our approach to learning and evidence

(epistemology). This paper is an experience-based contribution to the first two perspec-

tives. Two Bangladeshi municipal health systems provide an example of how sustainable

outcomes were achieved through complex adaptive system behaviors, during and after

intervention by Concern Worldwide, Inc. (Concern). Concern provided support to the

Municipal Health Departments and then assessed the sustainability of health achievements

several years after its intervention. We examine complexity in municipal health systems

behavior, and the nonlinearity of project effects. We identify ways in which Concern’s

program, beyond technical design, followed recommendations on leading complex systems

towards positive sustainable outcomes. We conclude on the necessity for global commu-

nity health planners and practitioners to (1) better understand the complexity of the context

and issues they are facing, (2) make more reasonable assumptions about the ‘‘shock to the

system’’ caused by projects both when they start and when they end, and (3) learn to

balance strategic designs with respect for self-organization principles.
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Background

Much development and humanitarian thinking and practice is still trapped in a

paradigm of predictable, linear causality and maintained by mindsets that seek

accountability through top-down command and control. Recent years have seen more

emphasis on the mechanistic approaches of this paradigm and the kinds of proce-

dures which are increasingly questioned by successful private sector organizations.

This has widened the gap between actual aid practices and the rhetoric of the many

initiatives which aim to improve them—including aid effectiveness, institutional

reform, participation, local ownership and empowerment.

In the meantime and in parallel, complexity science has explored and articulated a

contrasting world of understanding, helping to explain complex dynamic phenomena

in a widely diverse range of settings using insights and concepts like non-linearity,

edge of chaos, self-organization, emergence and coevolution.

Robert Chambers (Ramalingam et al. 2008).

The field of global health, as development in general, has been dominated by a tradi-

tional and linear input–output-outcomes logic, manifested through strategic plans, results

framework and logic models of different types.(Easterly 2006) We are however witnessing

a growing interest in complex, non-linear models of intervention and study. This interest is

born from (1) the realization that health and development programs are confronted with

complex and disorderly patterns (Paina and Peters 2011; Gasparatos et al. 2007; Sarriot

et al. 2004), (2) repeated failures in attempting to sustain achievements due to vexing

problems (Hafner and Shiffman 2013; Lafond 1995), and (3) increasing attempts of global

health interventions to not only deliver discrete results but also strengthen entire systems of

care, build capacity, as well as achieve ownership and sustainability (Baser and Morgan

2008; Brinkerhoff and Morgan 2010; de Savigny and Adam 2009; Gruen Gruen 2008;

Paina and Peters 2011; Ubels et al. 2010).

As suggested by the quote from Robert Chambers above, global health is facing the

same challenges as development as an entire enterprise, perhaps just one generation after

the science of sustainable development started to emerge (Meadows 1998; Bossel 1999).

Rihani and Geyer (Geyer and Rihani 2010; Rihani 2002a, 2002b) have made substantial

contributions to complexity theory as applied to public policy and international develop-

ment. Rihani argues that ignoring complexity has led to serious failures of development

assistance policies and programs by limiting local adaptive capacity. More recently, an

interesting body of work has been produced on the nature of capacity and the practice of

capacity building in development work. Based on case studies and conceptual reframing, it

articulates how complexity and adaptation play a central part in capacity building (Baser

and Morgan 2008; Brinkerhoff & Morgan 2010; Ubels et al. 2010). In the health sector, the

World Health Organization (WHO) attempts to address ‘‘systems thinking’’ in two pub-

lications (de Savigny and Adam 2009; Janovsky and Peters 2006), with a focus on defining

the sub-systems (the ‘building blocks’) within a health system. (Paina and Peters 2011)

offer an articulate review of complex adaptive phenomena, which affect efforts to scale up

health system interventions. The authors emphasize path dependence, feedback mecha-

nisms, scale free networks, emergence and phase transition as central features of complex

adaptive systems (CAS) to consider. They conclude:

The old assumptions have led to disappointed expectations about how to scale up

health services, and offer little insight on how to scale up effective interventions in
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the future. The alternative perspectives offered by CAS may better reflect the

complex and changing nature of health systems, and create new opportunities for

understanding and scaling up health services.

This interest in systemic practice is still however nascent and is challenged by the

requirement for planners and evaluators to adopt new ways of looking at familiar problems

and trying to address them.(Ramalingam 2013) The fields of global health practice and

research have so far not adapted the inventory of tool—such as the viable systems model of

Stafford Beer, Checkland’s soft systems methodology, among others—more familiar to

organizational systemic practitioners, even though global health takes place within com-

plex networks of organizations and communities. New efforts (Ramalingam et al. 2008;

Williams and Hummelbrunner 2010) (Paina and Peters 2011), (Swanson et al. 2012) come

with sometimes new language, which challenges the simple language of ‘Grand Strate-

gies’. (Hodgins 2014) Appendix 1 (Clarifying our Language: Systems or Complexity or

Both?) provides elements of conceptual clarification on the language of complex adaptive

systems for readers more familiar with public health practice than systemic approaches.

This paper is an experience-based contribution to the theoretical discussion about health

systems as CASs. Two municipal health systems in Saidpur and Paratipur, Bangladesh, and

the nongovernment organization, Concern Worldwide, Inc. (Concern), serve as an example

of a complex adaptive health system’s behavior during and after a partnership and

capacity-building intervention that resulted in demonstrated sustainable outcomes on

population health indicators. We start with a clarification about our perspective and a word

of context about the example which we will build upon.

Perspective Clarification

Figure 1 suggests three perspectives in current discourse about complexity in global

development. Our individual and collective minds naturally tend to jump from trying to

understand the nature of the phenomena that interest us and the systems that harbor those

phenomena (ontology), to trying to get better at resolving social development problems,

(praxis, or how we develop practice from this understanding), and finally to more

appropriately studying the phenomena themselves and evaluating the results of our efforts

(epistemology). Confusion about systems thinking increases when authors and discussants

fail to clarify this perspective (the nature of phenomenon, an intervention, or how to study

both).

Paina and Peters (2011) for example provides important ontological parameters in

understanding health systems; (Peters et al. 2012; Swanson et al. 2012) uses ontological

descriptions to develop interventions on health markets; Rihani stresses the nature of

development processes in Southern Countries to recommend new ways of intervening for

Northern partners. The work of Chambers has largely focused on development practice,

based on implied understandings of the complexity of local systems. Some work in recent

years has dealt with epistemology, and notably the type and nature of evidence required for

understanding change in a complex adaptive system (Williams and Imam 2007).

We draw illustrations from a project of Concern Worldwide, Inc. (Concern) with two

municipal health systems in Bangladesh—specifically through the two Municipal Health

Departments (MHDs). We focus on understanding the health systems as complex adaptive

systems and draw lessons from the experience of the project with the two municipal

systems.
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Context

Starting in 1998, Concern implemented a United States Agency for International Devel-

opment (USAID)-funded Child Survival Project in the municipalities of Saidpur and

Parbatipur. Concern selected a capacity building approach based on a partnership with the

two Municipal Health Departments (MHDs), eschewing direct implementation of activi-

ties. Concern adapted the Sustainability Framework method, an approach which includes

participatory mapping of the municipal health system; joint definition of a sustainability

vision; description of the roles of different governmental and non-governmental actors for

achieving this vision; and the definition of the type of capabilities required to ultimately

achieve sustainable health outcomes. The method and early implementation by Concern

are described elsewhere (Sarriot et al. 2009; Sarriot et al. 2004). Five years after the end of

the project, Concern carried out a post-project evaluation with the two municipalities,

based on the sustainability framework and indicators agreed upon by stakeholders in the

design phase. Twelve indicators of maternal and child health improved tremendously1

during the project (1999–2004) (Sarriot 2014). Figure 2a and b show the comparative

evolution of two illustrative indicators during and after the project against the national

benchmarks of the Bangladesh Demographic and Health Survey (BDHS) urban estimates.

It is worth noting that the secular trend had plateaued and was actually on a slow downslide

for some indicators (Fig. 2a, in a period of natural and political instability in Bangladesh.

In Saidpur and Parbatipur, ten out of the 12 indicators continued to improve or were

maintained up to 5 years post-project, even if a plateau at or above national urban average

was reached in the post-project period (Fig. 2a, b). The project, its work and achievements

are documented in a number of evaluation reports available online (Pyle and Hossain 2004;

Sarriot and Jahan 2010). The enduring bridging of the gap with the national averages and

elements of ongoing progress on some indicators, albeit at a reduced rate, allowed to

conclude for a reasonable measure of sustainability of the efforts prior to 2004.

Fig. 1 Three different perspectives of complexity in global development

1 Some indicators had caught up with and overtaken the secular trend for urban health in Bangladesh, as
measured by National Bangladesh Demographic and Health Surveys’ urban estimates.
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Our aim is only to extract specific lessons and identify how the urban health systems

behaved as complex adaptive systems, and how Concern’s approach took advantage of this.

Municipal Health Systems as Purposive Complex Adaptive Systems

Multiple, Diverse Actors, with Adaptive Strategies

Concern was not interested in systems theory, but it realized that multiple stakeholders

would affect long-term health on different levels in the municipalities: Ministry of Local

Governance and Rural Development (MOLGRD), Ministry of Health (MOH) district level,

community leaders, municipality workers, elected officials, volunteers or aspiring volun-

teers, and, of course, municipal residents. Figure 3 illustrates the diversity and multiplicity

Fig. 2 Comparison between two Saidpur and Parbatipur health indicators over time with national urban
estimates: a Percentage of women who received at least two doses of tetanus toxoid during their last
pregnancy; b Percentation of children under two fully immunized
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of stakeholders or agents*2 of a local system nested within larger systems, such as national

government and districts. This map, drawn during a sustainability assessment, represents

the municipal health system structures involved in determining the sustainability of pro-

gress in health indicators achieved during the life of the project. The MHD itself fits within

a much broader and complex network of actors and institutions.

Agents within this local system clearly adapted to each other based on individual

institutional strategies. Municipalities tried to adapt to the set of rules established by the

Ministry of Local Government and Rural Development, and they adapted to the presence

of Concern itself. Volunteers adapted by first attempting to create an organization and then

letting that organization vanish or become subsumed in the Ward Health Committees

(WHCs) to ensure that the municipal health department staff would be hired from their

midst, a negotiation or cooptation process depending on perspective. The District Health

Office (DHO), which normally met with the municipality through the Municipal Health

and Social Sector Coordinating Committee, used the changes observed in the municipal-

ities to collaborate and achieve remarkable outcomes in immunization coverage, one of its

main priorities (Fig. 2a, b).

Traditional project evaluation is highly concerned with the question of attribution of

results. Both project and post-project evaluations attributed the achievements to a suc-

cessful multi-partner or networked collaboration (Pyle and Hossain 2004; Sarriot and Jahan

2010).

Change in Capacity and Progress Toward Sustainability Were Not Linear

The progress that was achieved from 1999 to 2009 illustrated in Fig. 2a and b certainly was

not linear. Let us, for example, consider Concern’s approach to capacity building.

Concern conducted assessments of WHCs and municipalities in order to guide capacity

building. It expected capacity building to lead to the development of the required capa-

bilities and ultimately to the performance of the WHCs. The process of capacity building

however took on a much less discrete form. It took some time to validate capacity

assessment tools, while municipal staff began implementing activities and project staff

provided ongoing coaching and support. Joint efforts to validate the capacity assessment

tools actually helped define normative institutional behaviors. Consequently, the assess-

ment of capacity served a capacity building role in and by itself.

Another example of non-linearity is sustainability itself (the ability to sustain health

outcomes). (Geyer and Rihani 2010; Geyer 2011) present change as a complexity cascade.

We use this model in Fig. 4 to illustrate the progress of Saidpur and Parbatipur toward

sustainable child health from 1999 until 2009. Time is on the vertical axis and performance

of the system (i.e., child health status) is on the horizontal axis. At each stage of assess-

ment, the range of opportunities open to the municipal health system is wider or narrower

based on evolutions from the previous phase. Concern directly influenced the path from

(a) to (c). (The project served as a gateway event*, disturbing the prior status quo or

equilibrium*). By 2009, the priorities of local actors and emerging opportunities, provided

sufficient attractors* for their collective behavior to maintain, albeit imperfectly, the

newfound equilibrium, with both advances and slippage on specific indicators (d and e).

2 Uncommon terms described in Appendix 1 are signaled with a * symbol.
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Additional Complex Adaptive System Behaviors

We identify two additional behaviors, which fit those of CASs. Paina and Peters (2011)

discuss among others the importance of ‘prior conditions’ as CAS properties which are

observable in health systems. After the end of project, the newly achieved health status of

children became one important determinant of its future maintenance (as illustrated in

Fig. 2a and b in the 2004–2009 period), illustrating the importance of prior conditions.3

Finally, Fig. 4 shows that unpredictability endures, with at least two scenarios (f1 and f2)

for the post-2009 period.

The Praxis Perspective: How Concern Intervened in the Health System of the Two

Municipalities

Constructing a Vision and Spreading Valued Criteria

Different authors offer recommendations about advancing social change through the

unpredictability of complex social systems. Page (Miller and Page 2007) emphasizes the

value of diversity in agents’ in identifying solutions that combine expertise and perspec-

tive. Another recommendation is the use of ‘social activity to support the growth and

spread of valued criteria’ (Axelrod and Cohen 2001). We consider now, how Concern

brought these concepts into operation.

Fig. 3 The Saidpur and Parbatipur Municipal Health System—an open complex adaptive system

3 Paina and Peters also discuss ‘path dependence’, which is also illustrated by the complexity cascade.
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Concern first used the early steps of the sustainability framework to map out and define

a shared vision. Figure 5 presents a snapshot of a large scale participatory graphic rep-

resentation of the stakeholders’ vision for sustainable child health. Concern’s work culture,

as a number of non-governmental organizations, relies heavily on participatory method-

ologies derived from action research and participatory learning and action. Adaptation of

these methods to sustainability planning was a natural fit. Similarities with ‘‘rich pictures’’

from other sectors of systemic practice are obvious. The collective, intangible ‘‘vision’’

constructed by local system stakeholders is probably not so much the formal written

statement that was developed with the support of Concern, but equally the visual exercises

and diagrams, the critical discussions they allowed, and ultimately the constancy of pur-

pose with which the project brought back stakeholders to consider progress made at

different stages.

The project brought together different stakeholders to review evidence at project

midterm, to consider the future of health promotion and health outcomes beyond the life of

the project and the end of project, 1 year later when WHCs were visited (d in Fig. 4), to

review the findings of the population health survey 3 years after end-of-project, and to

participate in the first sustainability assessment (2007). While it is difficult to tease out the

effect of any single review step, the overarching practice of iterative steps between hard

data, analysis, sense-making and decision making led to favorable management decisions

by the municipalities (from the perspective of sustainability) both during and after the

project ended.

Fig. 4 A complexity cascade for municipal progress toward sustainable health outcomes (adapted from
Geyer and Rihani)

262 Syst Pract Action Res (2015) 28:255–272

123



The commonality of vision between stakeholders might have been less important in the

long-term than the fact that each stakeholder’s discrete strategy—the echo of perhaps

implicit individual visions—could be compatible with the others’. In fact, each stakeholder

probably had a different perspective about the long-term goals (common vision for sus-

tainable health): For example, community women likely saw the benefits in very direct

terms, while the collective pursuit of a socially reinforced goal created for WHC members

(elected community members) access to the WHC Chair, an elected official, in addition to

social recognition from the community.

Population health indicators such as immunization rate, skilled attendants at deliveries,

exclusive breastfeeding—elements of information rarely available at this level of a health

system—provided low cost but reasonably reliable (Davis et al. 2009) signals to technical

staff from the health district, the municipal health teams, and even volunteers. Reporting

on evidence of progress on meaningful indicators also built the value of the municipal

health activities for these professional and volunteer personnel.

For the WHC Chairpersons and the mayors, measures of change provided an oppor-

tunity to be seen as benefactors and leaders of the community. During our final debrief in

2009, when some of the shortcomings of the municipal health systems were described with

a relative flattening of health indicators’ trends, the first mayor suggested thoughtfully that

an indicator could be improved from 50 to 70 % in the near future. At this point, the

second mayor jumped from his chair, proclaimed that this was not enough and that his

municipality would certainly reach 200 % in no time! Participants smiled and politely

laughed at the hyperbole. This however illustrates how political posturing can have its own

agenda, but nonetheless contribute to ‘growth and spread of a valued criterion’ (Axelrod

and Cohen 2001).

Concern acted based on development principles, not explicitly a systems theory, but its

approach built on central elements of systems thinking (Williams and Hummelbrunner

2010): definition of the municipal health system boundaries, combining perspectives from

Fig. 5 Section of a pictorial vision for Sustainable child health created by Concern Bangladesh and local
municipality stakeholders
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multiple stakeholders to develop a joint vision and sustainability scenario, providing

information feedback to technical and political actors, analyzing sub-systems (i.e. WHCs)

nested within the larger municipal health system and analyzing relationships and inter-

dependency among actors. In so doing, the project opted for a learning approach that is

essential to the viability of the system.

Building Networks of Trust and Cooperation

Having focused multiple stakeholders with different strategies toward some recognized and

shared value, Concern also supported the development of citizen-municipality networks:

the Ward Health Committees (WHCs). WHCs had started de novo with Concern, but under

the auspices of a national policy. Five years after the end of external investments, their

existence and attributes (funds, bank account, positions, and membership) remained valued

and respected by the community and its elected officials. They provided a platform for

citizen engagement with the Chairpersons from their area. The participatory and relational

aspect of the project’s implementation can be seen as building ‘networks of relationships

and trust and cooperation’, another key ingredient recommended by Axelrod (Axelrod and

Cohen 2001).

The strengthening of relationship networks took place through the stakeholder gatherings

already mentioned, through project officers’ visits to municipal staff and WHCs, and the

institutionalization of various consultative meetings, which continued without the project

(WHC meetings, municipal health department meetings, and coordination committee, etc.).

The consistency of Concern’s involvement with stakeholders, and the credibility built by

Concern due to genuine participatory instincts cannot be overestimated. Ultimately the

network of relationships expanded beyond Concern’s involvement, when the LAMB hos-

pital4—a local non-profit—adapted its strategy and started to work more intentionally with

municipalities after the end of Concern’s project, based on the new capabilities and dem-

onstrated motivation of the municipal health departments (step e in Fig. 4).

Adaptive Responses and More Nonlinear Effects

The 2007 and 2009 post-project assessments documented two important elements for

achieving a measure of sustainability in health improvements. In both cases, no pre-defined

program plan could have accounted for these adjustments:

• Project activities stopped in 2004. By 2005, Concern, which had moved to neighboring

towns, observed that WHC activities had stopped. Concern was then able to allocate

just one staff, for 1 day a week in each of the municipalities to focus on coaching and

monitoring until 2007. This small adaptive response worked. At the time of the 2009

assessment, the WHCs were still functional; they had members, as well as chairmen

and chairwomen; had bank accounts with monies; and carried out some activities (not

all expected activities, however). The simple encouraging presence of just one staff at a

critical time turned around the prospects for WHCs.

• The municipalities and the Ministry of Health perceived the absence of medical

officers5 as a weakness of the municipal health system. This absence was due to

4 The Lutheran Aid to Medicine in Bangladesh hospital has been in Parbatipur since Independence.
5 The Ministry of Local Government’s policy prescribes that Municipal Health Departments should be led
by a Medical Officer.
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constraints in the national human resources for health context. The two health

inspectors, however, normally slated to support medical officers, saw this as an

opportunity to increase their clout and adapted reasonably well to the absence. In one

case, this provided extra motivation for the health inspector, who came to be seen by

most as a major catalyst for the results of that municipality.

These observations echo analyses of complexity researchers from different sectors, who

have concluded and demonstrated that there is no panacea (Ostrom et al. 2007) and no ‘free

lunch’ (Wolpert and Macready 1995) in solutions to complex problems. In other words, no

solution can be devised to optimally solve a problem in all contexts. Local capacity to

adapt to globally unpredictable problems is thus essential to sustainability. No centrally or

globally planned solution can anticipate all emerging challenges or opportunities (Table 1).

Discussion

Understanding and Accepting the Complexity of Community Health Systems

The example of Saidpur and Parbatipur shows us that we need to get better at identifying

the complexity of the situation, and our intervention, before trying to scale up simple

solutions. Figure 6 presents a complexity matrix (Geyer and Rihani 2010), adapted to some

global health questions. It presents an increasing level of complexity along a continuum

from right to left, as the number of agents, agent types and connections between them

increase. As the number and diversity of agents involved in sustaining a set of goods and

services increases, the complexity of the system being affected and, consequently, the

complexity of intervention effects (intended and unintended) increases. Some issues will

respond to linear (orderly) strategies, while others are part of complex interactions and will

not be effectively managed through linear approaches. At some point, excessively linear

models will be self-defeating by constraining the adaptive capacity of the system (Rihani

2002a). Sustaining the quality of immunization services in a single clinic will certainly

involve complex elements, but not to the same extent as sustaining child nutrition within

rural households. Financially sustaining a network of service providers will also involve

complexity, but not to the same extent as sustaining positive health outcomes in poor

communities nationally through the coordinated efforts of public and private agents.

This basic understanding is now spreading across various types of agencies, from

donors to researchers. In the middle, practitioners sometimes feel vindicated for their

advocacy for the necessity of ‘participation’, ‘empowerment’, and ‘holistic approaches’,

but are also are somewhat skeptical about what they perceive as just a new branding of the

same old concepts. There is also some apprehension for ‘systems approaches’, because of a

perceived focus on large system components (infrastructure, policies, financial flows,

human resources, information systems, etc.) that does not pay adequate attention paid to

the end point of services to and outcomes for beneficiaries. This macro–micro tensions,

Table 1 No free lunch in community health

No centrally or globally planned solution can be devised to optimally solve a problem in all contexts (or
anticipate all opportunities).

Local capacity to adapt to globally unpredictable problems is essential to sustaining social and health
outcomes.
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perceived or real, is a false representation of what complexity science and systems thinking

can teach global health professionals. What we see from the example of Saidpur and

Parbatipur is that there is a constant interplay between micro and macro factors. (Morin

2005) A complex systems approach to community health is thus not about being macro

rather than micro, but about finding tools to appropriately address this interplay.

Entering a Complex System: Implications for Health and Development Projects

Resourced health and development projects usually have specified, rigid timeframes and

high expectations for change. These projects create two shocks to a local system: one,

when they enter and another when they leave. In both cases, local systems need time to

adapt to a new reality. In such circumstances, considering time as a mere constraint is

risky, and an even greater risk comes from considering financial resources as a matching

solution. It is far sounder to consider time as a fundamental factor of system adaptation.

Both biological and social systems need time for regularities* to be expressed (Rihani

2002b). In the Concern example, the project benefited from the opportunities that USAID

and private donors provided: a fairly long entry phase for baseline assessments and detailed

plans6; the ability to redesign, based on a mid-term evaluation; the possibility to make a

small reinvestment in the two municipalities after the end of project in 2005; and repeat

involvement through the sustainability assessments in 2007 and 2009.

Saidpur and Parbatipur, as other places (Sarriot et al. 2010) required time to achieve

results, and as actors of the system learned and adapted. Partners such as the LAMB

MORE DISORDER MORE ORDER
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Departments to

their
constituents

Adoption of
essential
nutrition

behaviors at 
household level

Population
utilization of

services

Proper and safe
administration

of
immunizations
in facilities by
care providers

Developing and
managing new

municipal
partnerships
focused on 

accepted public
good

Municipal
capacity to
collect and
allocate tax
revenue for
preventive

health activities

Strengthening
leadership in 

WHCs

Financial
accountability

of WHCs

Establishing
WHCs

Adaptive health
system

management
based on 

evidence and
reliable flow of

information

District-
Municipal

autonomy in
producing and
utilizing health

information

 Health staff
data use to 

improve
services and

coverage

Building health
staff capacity in

reporting
routine health 
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Fig. 6 Illustrative complexity matrix for sustainability of different global health objectives

6 Under the U.S. Agency for International Development’s Child Survival and Health Grants Program rules,
Concern had nine months to carry out baseline assessments and engage stakeholders in participatory
planning activities.
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hospital learned to trust the value of the Municipal Social Sector Coordinating Committee,

not just because it was effective but also because it had been effective for a few years. A

major predictor of WHCs’ capacity to maintain their infrastructure by 2009 started with the

basic capacity established early on and built on the actual length of time they had remained

in function, including through election cycles. In fact, the existence of WHCs had become

a new norm for municipalities over time.

The nature and purpose of change is socially constructed, and unwanted effects are, in

essence, regularities in large organizational change (Jian 2007). In multi-institutional

systems, the time-resource-ownership inadequacy, if left uncorrected, offers fertile ground

for unwanted effects. For example, the most predictable unwanted effect of large projects

in poor settings is increased competition for resources, especially if the local environment

perceives the project as picking winners. It is natural for agents’ strategies to organize

around this competition, rather than around cooperation for an uncertain public good. We

may blame bad leadership, bad governance, even culture (Harrison and Huntington 2000),

and try to change human nature through transformative change, but it may be wiser to

consider more explicitly how human behavior finds attractors in the social context where it

takes place.

Thus, one main challenge for projects is to work on discrete and technical sub-system

changes, while also allowing the emergence of system-wide adaptive behaviors. The scale

and context of this challenge may be unique, but its nature is not (Table 2).

Concern’s use of the sustainability framework increased critical dialog and contact

between municipal system agents, identified subsystems issues, framed a vision, provided

information or helped agents of the system produce information they could make sense of,

and focused efforts of a diversity of agents (political, technical, and social) on fundamental

questions about the future of child health in their community. The loaded terms of ‘par-

ticipation’ and ‘empowerment’ simply may be part of intentionally respecting the complex

adaptive nature of community health. This does not mean that involving stakeholders has

magical properties. More accurately, the challenge may be to use social networks and

shared learning to develop a societal framework as stated below:

[…] as seen in physical and biotic complex systems, too much diversity can lead to

negative outcomes as well. If each individual pursues completely autonomous

actions, advanced human relations would quickly break down. ….

… if common human experiences were not interpreted […], how could one create a

collective understanding? How would others learn from and adapt to that shared

experience? Here, if you will, lies the relativist nightmare. Human capacities enable

us to obtain an enormous amount of diverse actions and interpretations. However,

without some level of commonality or boundaries, complex human interaction

experiences a complexity catastrophe and the gains of human consciousness are lost.

Without some form of evolving societal framework, human actions and interpreta-

tions begin to resemble random noise and do not allow for the creation of emergent

stable pattern (Geyer and Rihani 2010).

Combining Strategy with Allowance for Self-organization and Emergence

We only scratched the surface of the question of complexity in community health, but

hopefully addressed some salient questions. We document in the example of Concern’s

programmatic instincts, strategy and practice how local agents can come together to guide

change and allowing a measure of sustainability in a complex local adaptive system. The
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development of relationships of trust and cooperation, and the use of negotiation and

information helped focus multiple agents* on the public good and shared values.

Many failed attempts at sustainable change in massive projects can be linked to an

imbalance between a reliance on the project as a gateway event* and a consideration of the

time required for learning and for social engagement. Addressing more complex problems

(i.e., sustainability rather than results, ownership rather than compliance, adaptive capacity

rather than technical skills) will require us to develop new tools, new guidance for entering

and leaving local systems.

Considering the shock to the system of project interventions, a substantial element of the

sustainability equation is how to build the required societal framework at each level of

intervention—possibly the heart of the ownership question. Unfortunately, projects can be

blind to entropy and unwanted effects. They can be tempted to brush the likelihood of

unintended effects under the rug, because projects are themselves managed by humans who

have to adapt to donors and local governments as part of their own professional and

personal strategy. For donors and central government alike, the greatest challenge then

becomes trying to create an outcome that is not entirely controllable (Sarriot 2009),

through learning and adaptation, creating opportunities for larger and more lasting pro-

gress, even at the risk of ‘small failures’ (Axelrod and Cohen 2001).7

Planners, implementers and donors have a natural and justifiable tendency to want to

control outcomes. Who wants to write a proposal that does not guarantee success and

sustainability? Who wants to write the call for proposals that asks the grantees to avoid

‘sowing large failures when reaping small efficiencies’ (Axelrod and Cohen 2001)? Sys-

tems thinking, practice, and evaluation consequently challenge the architecture of devel-

opment projects. The emphasis on scale of the past years is welcome if it means scaling

benefits to poor and marginalized communities; however, if scalability is designed against

contextually adaptive responses and solutions and ignores time-sensitive change processes

built on new attractors for local agents imbued with free will, or if it assumes a belief in

global panaceas, which local complexity will doom to failure, then our good intentions risk

meeting severe disappointments.

We can, nonetheless, achieve better, more sustainable results by learning to embrace the

complex nature of the world that we want to affect. If we lose some of the comfort and

pretense of predictability by more effectively combining linear models, as possible, with

complex models when required, we may find some solace from an old tune: ‘You can’t

Table 2 Complex systems lessons from other sectors

Other sectors can help us understand the limits to what we can intentionally design, and accept that complex
adaptive systems will continue finding their own equilibriums even if some of their actors choose to
cooperate with us for a while. Jackson (2006) provides a solid conceptual, methodological, and historical
description of increasingly holistic approaches to organizational management. His System of Systems
Methods describes management approaches, which address increasing levels of complexity in
management systems. Patton (1990) also discusses the continual construction of goals, purposes, roles and
relationships within complex adaptive systems, and how this affects evaluation practice. The field of
sustainable development has long preceded us in trying to influence, rather than coerce adaptation
(Meadows 1998), and complexity scientists are describing sustainability as an emerging property of
Human-Environment Systems (Tian 2008).

7 In complex systems theory, this refers to the balance between exploitation and exploration (Miller & Page,
2007). It also relates to Morin’s (Morin, 2005) and others’ (Rihani, 2002b) discussion of the necessity of
cycles of destruction-construction in adaptive systems. Examples abound, starting with the human body,
democracy, or the market.
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always get what you want. But if you try sometimes, you just might find you get what you

need’ (The Rolling Stones 1968).

Acknowledgments This work references the Concern Worldwide Inc. Child Survival Project in Saidpur
and Parbatipur, which was supported by the US Agency for International Development under the cooper-
ative agreement FAO-A-00-00-00039-00. The views expressed here are those of the author, not of USAID,
Concern Worldwide Inc., or ICF International.Particular thanks for critical inputs and significant contri-
butions to go to Michelle Kouletio, Shamim Jahan, and Izaz Rasul. This paper is much indebted to the
platform built by your earlier essential intellectual contribution. I am grateful to the following colleagues,
members of the Saidpur and Parbatipur Sustainability Evaluation Team for their substantive contribution to
the original evaluation exercises which have led to this publication: Amirul Islam, Zamal Uddin, Lovely
Yesmin, Shakila Banu, Abdur Rahim, Afsana Khatun, Abed Hossain (Hera) Khan, Rafiquzzaman Babu, TM
Prince Nobi, Megan Christensen, and Moire O’ Sullivan. Credit goes to the authorities, professionals and
volunteers of Saidpur and Parbatipur, and to all the Concern staff who were involved throughout the years.
Thank you to Reeti Desai, Lynne Jennrich, and Natasha Wad for your assistance.This paper is dedicated to
the late Mr. Mofiz, Health Inspector of Parbatipur, a human being of heart and dedication and a skilled
public health professional.

Conflict of interest Eric Sarriot carried out the 3 years post-project sustainability evaluation of the
Saidpur and Parbatipur Project under a consulting agreement with Concern Worldwide Inc., and carried out
the 5 years post-project sustainability evaluation through a contract between Concern and ICF International,
his current employer. Eric Sarriot declares no involvements that might raise the question of bias in the work
reported or in the conclusions, implications, or opinion stated. Michelle Kouletio previously worked for
Concern and declares no involvements that might raise the question of bias in the work reported or in the
conclusions, implications, or opinion stated.

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and the
source are credited.

Appendix 1: Clarifying our Language: Systems or Complexity or Both?

A substantial body of work discussing systems theory and complexity appears in both

physical and social sciences (Axelrod and Cohen 2001; Geyer and Rihani 2010; Heng

2008; Jackson 2003, 2006; Miller and Page 2007). We rely on it to clarify our language:

A system is ‘a regularly interacting or interdependent group of items forming a unified

whole’.8 System theory and systems thinking refer to a range of holistic methods

attempting to consider cause and effects within a whole set of conditions in components

constituting a system (Jackson 2006). Systems exist in almost all fields of scientific inquiry,

and present themselves with varying degrees of complexity.

Complexity itself is a field of enquiry about phenomena, which occur within systems

between order and chaos (Miller and Page 2007). Definitions abound without a single

consolidated one. Geyer and Rihani (2010) identify more than 30 definitions in current use,

and there are probably more. In general, complexity involves multiple relationships,

processes subject to amplifying or regulating feedback loops, non-linear cause and effect

relations notably when dealing with problems of aggregation (from the micro to the macro

level) (Mitchell 2011). Toward the chaos end of the spectrum, complex systems display

sensitive dependence on initial conditions, which lead to unpredictability.

Confusion in language comes from different directions. First, as summarized by

Richardson et al., ‘the terms ‘‘systems’’ and ‘‘complexity’’ have been very closely

8 Merriam-Webster, 2012.
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associated’, with organized complexity essentially referring to systems, and applied sys-

tems thinking being an approach to help us deal with complexity.(Richardson and Cilliers

2001, Richardson 2007) (Phelan 2001) frames this as a distinction between complexity

science and complexity theory. He describes complexity science as an attempt to find

predictive rule for regularities, in other words, a reductionist effort to find ‘simple causes to

complex effects’, generally through mathematical and computer models (Phelan 2001).

Whether or not this can evolve toward a single universal theory of complexity is an

enduring debate. On the other hand, complexity theory is a more applied understanding of

complexity for the purpose of understanding systems, managing and designing interven-

tions, recognizing that in open systems, multiple agents and sub-systems interact with one

another and their environment according to multiform patterns.

Moving closer to the area of our interest, complex adaptive systems (CAS) are described

in biology, ecology, and, over time, with organizations, societies, political groups, insti-

tutional systems, etc. The term complex adaptive system is generally associated with Gell-

Mann and colleagues at the Santa Fe Institute (Jackson 2006; Miller and Page 2007). A

number of definitions for complex adaptive systems exist, and their characteristics vary

depending on the authors and their specialty. Miller and Page (2007) offers a reasonably

simple way of defining a CAS:

1. As all systems, CAS are open systems, with rich internal interactions and links to a

larger external environment;

2. A large number of agents are in a system;

3. These agents vary in type; and.

4. These agents adapt to each other on a constant basis.

Social, political, and organizational systems have the particularity of being purposeful

complex adaptive systems, which means that agents are endowed with some level of free

will to define their own individual strategies within a system, based on information

received about other agents’ behaviors.

While agents follow individual seemingly idiosyncratic and unpredictable strategies,

these can lead to the expression of a system level recognizable and stable phenomenon.

This is the essence of emergence. Along the way, regularities are predictable patterns of

system or sub-system organization created by emergent system behaviors or the aggre-

gation of individual agent behaviors, which might themselves be unpredictable.
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