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A B S T R A C T

Contrary to popular belief, policies on drug use are not always based on scientific evidence or composed

in a rational manner. Rather, decisions concerning drug policies reflect the negotiation of actors’

ambitions, values, and facts as they organize in different ways around the perceived problems associated

with illicit drug use. Drug policy is thus best represented as a complex adaptive system (CAS) that is

dynamic, self-organizing, and coevolving. In this analysis, we use a CAS framework to examine how harm

reduction emerged around heroin trafficking and use in Tanzania over the past thirty years (1985-

present). This account is an organizational ethnography based on of the observant participation of the

authors as actors within this system. We review the dynamic history and self-organizing nature of harm

reduction, noting how interactions among system actors and components have coevolved with patterns

of heroin us, policing, and treatment activities over time. Using a CAS framework, we describe harm

reduction as a complex process where ambitions, values, facts, and technologies interact in the

Tanzanian sociopolitical environment. We review the dynamic history and self-organizing nature of

heroin policies, noting how the interactions within and between competing prohibitionist and harm

reduction policies have changed with patterns of heroin use, policing, and treatment activities over time.

Actors learn from their experiences to organize with other actors, align their values and facts, and

implement new policies. Using a CAS approach provides researchers and policy actors a better

understanding of patterns and intricacies in drug policy. This knowledge of how the system works can

help improve the policy process through adaptive action to introduce new actors, different ideas, and

avenues for communication into the system.
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Introduction

(Inter)national and local policies concerning the transportation,
sale, and consumption of illicit drugs encompass a wide range of
perspectives along a continuum from broad legalization to stringent
prohibition. Many of us citizens assume these and other policies are
composed and implemented in a rational, purposeful manner by a
select group of government officials after careful consideration of all
the available facts. This rational/technical model is the basis for the
‘‘evidence-based’’ turn in drug policy where some actors attempt to
eliminate local values and political motives from the decision-
making process, believing that sufficient knowledge of social
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problems, backed by sound research, will produce effective policies
with predictable outcomes. Yet even in instances where scientific
research informs decisions, local values and politics continue to
define what constitutes proper ‘‘evidence’’ and how it should be
applied, or ignored, in policy (Lancaster, 2014; Monaghan, 2011).
Policy – encompassing both formulation and implementation –
remains an unpredictable enterprise. The increasing democratiza-
tion of policy engenders greater uncertainty, with more actors
bringing their varied values, goals, and evidence to the process. How
can we researchers and stakeholders better understand the complex
environment in which policy occurs? How can we apply such
knowledge to reduce uncertainty and improve the policy process?
What is needed is an approach that accounts for the broad range of
policy actors, structures, ideas, and technologies as they interact
over time to enact policy within a continuously changing socio-
political context.
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There are a variety of theories and models researchers can use
to analyze policy related to drug use (see Ritter & Bammer, 2010).
Models such as the advocacy coalition framework (Sabatier, 1988)
and multiple streams theory (Kingdon, 2011) provide specific
guidelines for analyzing policies according to certain basic
assumptions about socio-political structures and processes. These
guidelines are useful when the research question focuses on a
particular practice or segment of policy, but the precision of such
models does not permit a more expansive examination of policies
when the structures and actions are not as clearly defined. Instead
of specific models or theories, what is required in such situations is
a more generalized theoretical analysis using what Ostrom (2011)
describes as a higher-order framework.

Frameworks identify the elements and general relationships
among these elements that one needs to consider for
institutional analysis and they organize diagnostic and
prescriptive inquiry. They provide a general set of variables
that can be used to analyze all types of institutional
arrangements. Frameworks provide a metatheoretical language
that can be used to compare theories. They attempt to identify
the universal elements that any theory relevant to the same
kind of phenomena needs to include. (p. 8)

One such framework uses concepts of complexity theory to
depict policy as a complex adaptive system (CAS) comprised of many
actors who organize around a particular social problem, bringing
diverse ambitions, values, and facts to deliberate the issue and
enact their decisions in a continuously changing social environ-
ment (Boulton, 2010; Klijn, 2008; Mitchell, 2009; Morçöl, 2012).
Applying a CAS framework to policy does not necessarily supplant
other models of policy – many of these models incorporate aspects
of complexity theory – but instead contributes to our understand-
ing as researchers and citizens by expanding the concepts and tools
to include a broader range of components and their interactions in
our analyses and subsequent actions.

In this study we examine harm reduction in Tanzania as a
complex adaptive system, noting the interactions among different
actors with competing perspectives on how to address the supply,
demand, and use of heroin, and how these interactions produce
new structures, institutions, and decisions over time. The
Tanzanian situation serves as an interesting case study for several
reasons. First, it is one of the few countries in sub-Saharan Africa to
implement harm reduction. Since 2007, government agencies and
non-government organizations (NGO) in Tanzania have carried out
a variety of strategies to reduce the incidence of the human
immunodeficiency virus (HIV) and other blood-borne infections
among people who inject drugs, including targeted outreach, HIV
counselling and testing, medically-assisted therapy, and needle
and syringe programs (Ratliff et al., 2013). Second, because heroin
entered the Tanzanian drug market relatively recently (in the
1980s), local policies do not reflect a lengthy and contentious
history where the emphasis was on morality and criminality. This
is in contrast to Western countries, where a century of strict
prohibition has only recently given way to decriminalisation,
legalization, and harm reduction approaches. Finally, as the
authors of this study, our understanding of harm reduction as a
CAS in Tanzania is based primarily on our perspectives as actors
within this policy system where we have observed the emergence
of harm reduction from the beginning, and we continue to work
within and monitor the system as it unfolds.

As actors within the system, we have two distinct but
overlapping objectives for applying a CAS perspective: (1) as an
analytic framework to understand and represent current heroin
policies Tanzania as a complex, emergent system, and (2) as a
guide for taking adaptive action to foster policy within a
dysfunctional system (Eoyang & Holladay, 2013; Mitleton-Kelly,
2003). After a brief review of complexity theory and the dynamic
equilibrium model used in our analysis, we tell the story of harm
reduction as it emerged in Tanzania over the past thirty years,
describing the interactions of actors, institutions, and technologies
in deliberating and implementing policy. We illustrate how this
story represents a complex adaptive system, where actors are
continually organizing system components to produce new
policies. We conclude this paper by showing how stakeholders
can use adaptive action to reduce the uncertainty of complexity,
creating conditions where people can effectively work together to
improve the socio-political legitimacy and sustainability of their
policy decisions.

Integrating complexity in policy analysis: the dynamic equilibrium

model

To better understand and facilitate these policy processes, it is
important to define the relevant properties and capacities of
complex adaptive systems we use in our analysis. There are several
distinct theories and applications of complexity across the natural
and social sciences (Mitleton-Kelly, 2003), but in the policy and
public administration literature three characteristics of complexity
stand out: non-linear dynamics, self-organization, and coevolution
(Butler & Allen, 2008; Klijn, 2008; Morçöl, 2012; Teisman, van
Burren, & Gerrits, 2009). Non-linear dynamics refers to the
multifaceted, co-constitutive relationships between a large num-
ber of individual components – actors, materials, institutions,
values, facts, places – as parts of the system, where changes in the
properties and interactions of components and the system over
time are difficult to predict. Prediction is difficult because such
changes are emergent (Sawyer, 2005), as interactions among
individual actors and other components can create or transform
high-order structures, and these structures, in turn, change the
properties of, and interactions between, the constituent compo-
nents. Such interactions generate feedback loops that amplify what
is happening in the system (positive or reinforcing feedback), or
counteract changes to the system (negative or balancing feedback).
Another aspect of non-linearity is that small changes among a few
components can lead to extensive transformations across the
entire system, or across multiple systems; policy actions do not
produce proportional outcomes. The system is thus more than the
sum of its components, and is not reducible to simple models or
generalizable laws.

These dynamics prompt the self-organization of the system in
question. Systems emerge as distinct entities through their
internal, non-linear dynamics, and tend to resist influence from
outside the system as they generate their own structures,
properties, and behaviors. From a policy-making perspective,
self-organization generates order (or equilibrium) so actors can
reach some semblance of consensus and make decisions about
social problems. A crucial dimension of self-organization concerns
boundary judgments, where actors define the system according to
their perceptions and ambitions. These boundaries are porous in
that they allow for interactions between systems; boundaries are
also fluid as they expand and contract to include or exclude
components in the process of self-organizing. Perhaps the most
fundamental example of a boundary judgement is in defining what
the problem is. Studies of drug policy show how decision makers
have created boundaries around certain drugs according to their
perceived effects and harms rather than strong scientific evidence
(Fraser & Moore, 2011; Monaghan, 2011). In turn, policy responses
reinforce boundaries by defining people who use drugs and
limiting the scope of interventions according to those constructs.

As researchers, we must recognize that we too create
boundaries as part of our analytic endeavors (Morçöl, 2012): an
earlier draft of this article defined the boundary for this study to
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encompass illicit drug policy for Tanzania in its entirety, including
both prohibitionist and harm reduction perspectives. However,
after receiving comments from reviewers, we decided that we
could offer a clearer example of a CAS if we defined the system
boundaries to focus on harm reduction as a distinct system within
a larger drug policy environment. In this article, we use a fluid
definition of ‘‘system’’ to represent how actors and components
overlap and reconfigure in complex ways.

Systems and their components do not self-organize in isolation,
but rather coevolve in interaction with other systems; coevolution
also occurs between components within a system. Coevolution is
especially pertinent when it comes to local implementation of
national policies, where actors from different systems must work
with each other in order to realize different ambitions (e.g.,
securing support at the local level, achieving results at the national
level; Klijn, 2008). Learning is an important dimension of
coevolution as actors select courses of action and make decisions
from a range of possibilities based on their previous experiences
and their interactions with other components and systems. Each
decision creates an ‘‘historical object’’ that actors remember in
their future interactions (Mitleton-Kelly, 2003). Actors then
observe the effects of their decisions, adjusting future interactions
as they develop a better understanding of the dynamics within and
between systems. This leads to continuous evaluation and
reconfiguration of the system as actors respond to unexpected
events and adapt to emergent structures.

To analyze the historical emergence of harm reduction in
Tanzania as a complex adaptive system and provide guidance for
interacting within that system, we used the dynamic equilibrium
model (Van Buuren & Gerrits, 2008). This model depicts policy
decisions as temporary states of stability where actors, processes,
and other components of the system are aligned in equilibrium.
This equilibrium persists until some other event destabilizes the
system, and then a new round of decision-making occurs. In policy
rounds (Teisman, 2000), deliberative events and decisions proceed
in a sequential manner as the system incorporates new actors with
competing intentions who organize their activities in response to
each other as well as to previous events and decisions.

Actors often self-organize and coevolve within policy system(s)
because they recognize they must coordinate their activities with
each other to reach a decision that requires consensus in a
democratic context. To achieve this, actors need to reconcile
conflicts between personal decision models that are composed of
ambitions, values, and facts. First, ambitions reflect the actor’s
interests or goals in the policy process. Second, values refer to the
perceptions and preconceived notions the actors bring to the
process. Finally, facts are the forms of knowledge actors use to
support their ambitions and values. Policy interactions thus entail
the negotiation of competing ambitions, composing the appropri-
ate frames to accommodate divergent values, and producing facts
to support these emergent ambitions and frames. The system
achieves equilibrium when actors align their ambitions, values,
and facts to reach a decision.

Coevolution occurs through the mutual interactions of actors
both within and beyond their specific policy system, where they
learn about the various systems’ components, structures, and
dynamics, and negotiate compromises to align values and
ambitions (Butler & Allen, 2008). The continuity between rounds
is important because these systems generate their own histories of
values and events that, in turn, actors adopt and apply to future
interactions and decision-making (Morçöl, 2012). Another round
begins when new actors introduce their competing ambitions,
values, and facts to produce different policy decisions; within such
a system, existing policies are thus reaffirmed when actors are
excluded or convinced to accept established ambitions, values, and
facts.
Methodology

This analysis is based on our experiences as actors moving
within and across multiple systems as we have enacted harm
reduction in Tanzania over the past fifteen years. As actors, we are
composing this ethnography to reflexively recount ‘‘how things
work’’ from our positions within the processes of organizing
Tanzanian drug policy (Watson, 2011). Our ethnography is not
based on a formal research project, but rather reflects our
observant participation within this dynamic, emergent, and
coevolving system over time. This approach is best described as
an organizational ethnography, where our tacit understanding of
structures and processes stems from our long-term immersion as
‘‘members’’ of that organization, or, in this case, a system that
encompassed several interdependent organizations. One advan-
tage of this ethnographic approach is that it provides the flexibility
to use different methods and capture a variety of voices across the
system(s) as interactions unfold (Moeran, 2009). This ethnography
is part of the harm reduction system: an exercise in emergent
learning and documentation that will assist in future self-
organization and coevolution through adaptive action.

As the authors of this ethnography, we have been involved in
harm reduction from initial rapid assessments of injecting drug use
(JM) in the late 1990s through comprehensive studies of injecting
practices a few years later (JM, SM), funded by the U.S. National
Institute on Drug Abuse (NIDA). All of us have also assisted in the
implementation of harm reduction programs since 2008, designing
and evaluating programs and procedures, directing and conducting
intervention activities, and sharing our experiences and observa-
tions at conferences and meetings with a wide variety of
stakeholders. In writing this account, we have employed conven-
tional qualitative methods, including semi-structured interviews
(SM) and informal conversations with people who use drugs (all
authors), conversations with various stakeholders such as local
residents and leaders (all authors), observations of local and
international policy meetings (PK, SM, FM, JM), and content
analysis of news articles and policy documents (SM, JM, ER). The
following account and analysis reflects our understanding as actors
within this system, learning about the many different intersecting
components and how they transform the system, using this
knowledge to create new structures, and helping shape socio-
political interactions through self-organization with other actors
and components.

Harm reduction in Tanzania: A story of self-organization and
coevolution

In this section, we describe the actors, events, and other system
components (e.g., perceptions, substances) that have fueled the
emergence and transformation of harm reduction policy in
Tanzania over the past thirty years. Following the dynamic
equilibrium model, we use policy rounds to delineate specific
time periods when particular policy activities prevail. In our
analysis, each round represents a temporary state of equilibrium
where actors’ values, ambitions, and facts converged in a decision
to change the existing system(s): the acceptance of heroin in East
African drug markets, the passage of local legislation to prohibit
drug trafficking and use, the initiation of research to introduce new
facts, the implementation of harm reduction, and the negotiation
of new drug laws. As the system reacts to these new policies and
practices, it becomes destabilized and self-organizes through the
negotiation of convergent and divergent forces. Across these
rounds, we chart the entry of new actors and components, the
promotion of different values, facts, and ambitions, the creation of
institutions and structures, and the adoption of technologies and
terminologies. We selected the temporal boundaries of each round
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based on what we consider to be pivotal periods in the self-
organization and coevolution of harm reduction in Tanzania; other
observers and participants might establish different boundaries in
telling the story according to their experiences.

Round 1 (ca. 1985–1994): Accepting heroin in East Africa

The story of harm reduction in Tanzania begins with the
introduction and acceptance of heroin into the local drug market
(Fig. 1). Alcohol, cannabis, and khat have extensive histories of
production and consumption in the region (Carrier & Klantschnig,
2012), but, until recently, there was not a local market for other
intoxicating substances. In the 1980s, international smugglers
began using Tanzania as a transshipment point for heroin between
Asia and Europe (McCurdy & Maruyama, 2013), creating a local
market for consumption of the drug as well. With the acceptance of
heroin in East Africa – a policy decision enacted through the
alignment of local consumers, distributors, and corrupt leaders –
the global system of production and trafficking began to coevolve
with the local system(s) of substance use to create greater demand
for heroin, generating positive feedback (supply-and-demand) and
increasing the flow of drugs into the region.

This emerging heroin market in East Africa also coevolved with
other socio-economic systems in a variety of ways and across
different levels of society. Beckerleg (1995) describes how the
introduction of heroin coincided with a rapidly expanding tourist
industry on the Kenyan coast. As tourism displaced the fishing
industry, migrants from the interior moved to the coast to buy land
and establish businesses; this, in turn, prompted local youth to
pursue economic opportunities and consumer desires that
Fig. 1. Harm reduction in Tanzania as a complex adaptive system. Diagram shows interac

Interactions include reinforcing (positive; solid line) or balancing (negative; dashed lin

perceptions and activities, as well as those ‘‘tangible’’ written elements such as facts, poli

(ca. 1985–1994) in red; Round 2 (1995–2003) in blue; Round 3 (2003–2007) in orang
included dealing and consuming heroin. McCurdy (2014) describes
a similar process in Tanzania, where the transition to an open
market economy in the mid-1980s disrupted social structures and
government programs. Young people left the support of family and
community, travelling great distances to new places to participate
in this global economy. With little experience, limited skills, and
lacking social capital, many failed in to find suitable vocations
through which they could compete in the modern world. This
socio-economic transformation occurred at the same time AIDS
was taking a heavy toll, further disrupting the social fabric and
exacerbating experiences of disaffection in a rapidly changing
society. It is within these environmental conditions that local
youth self-organized around heroin, incorporating it into their
social lives in different ways: to participate in the underground
economy; to express modern identities and group solidarities; to
medicate the structural violence of modernity and suffering of loss
and exclusion.

During Round 1, harm reduction was not a consideration
because international observers and local political leaders did not
identify heroin as a serious problem in Tanzania. The entry of
heroin reconfigured existing social, political, and economic
systems as residents and officials coevolved with this novel
disruptive technology. The establishment of a local market for
heroin represents a form of equilibrium, in part, because
interactions reflected the alignment of values and ambitions
toward accepting heroin as a means of participating in the modern
economy and lifestyles. Yet this market equilibrium also reflects
the lack of alignment in opposition to heroin, as many actors were
unaware of these structural transformations or uncertain about
how to interact with this new component.
tions between main actors (in boxes) with other components of the complex system.

e). ‘‘Hollow’’ lines indicate major policy or funding decisions. Components include

cies, and media accounts (italicized). Policy rounds are presented as colours: Round 1

e; Round 4 (2007–2012) in black; Round 5 (2012-present) in green.
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Round 2 (1995–2003): Establishing prohibitionist policy

While the heroin market emerged in Tanzania with little
opposition, the historical construction of heroin as a serious
problem at the international level set the stage for changes in
Tanzanian drug policy (Carstairs, 2005). Actors at the international
level were designing new strategies to align the ambitions, values,
and facts of all member nations around the control of narcotic
supply and demand. In the 1980s, the United Nations and the
United States government began linking drug trafficking to
international criminal syndicates, highlighting the pervasiveness
and severity of the global trafficking system:

During 1988, the gravity of the situation, which preoccupies the
highest levels of governments, has led to strong counter-attacks
mounted at the community, national, regional and multilateral
levels. Heavy emphasis is being placed on identifying and
bringing to justice not only the master-minds of the criminal
syndicates, but whole networks involved in the illicit produc-
tion, manufacture and distribution (International Narcotics
Control Board, 1988: 3).

For the U.S. and U.N., there was already a high degree of
alignment because they had been collaborating on anti-drug policy
for decades (Carstairs, 2005). Both actors shared the same ambition
of eliminating drug use, and the same values that drugs are always
harmful and associated with criminality. Moreover, they collabo-
rated to produce facts to reflect those ambitions and values:
reporting the amount of drugs seized and number of arrests
support the notion that there is a problem, and that increased law
enforcement is the appropriate policy response. Efforts to highlight
the global links between drugs and crime culminated in the
1988 Convention against the Illicit Trafficking in Narcotic Drugs
and Psychotropic Substances. The U.S. and U.N. then applied
diplomatic pressure to Tanzania and other African nations to ratify
and enforce international conventions on narcotics and other
drugs.

In 1995 the Tanzanian legislature passed the ‘‘Drugs and
Prevention of Illicit Traffic in Drug Act’’ to prohibit and penalize
drug production, trafficking, and abuse. The Tanzanian govern-
ment ratified the U.N.’s 1988 trafficking convention in 1996, and in
1997 established the Drug Control Commission (DCC) to develop
national policies and implement international conventions on drug
control in Tanzania. Since enacting these policies, the Tanzanian
government has received substantial training and financial
support from the U.N. Office of Drugs and Crime (UNODC) and
the U.S. government for its efforts in supply and demand reduction.
From a systems perspective, Tanzania became part of the global
prohibitionist system, promoting boundary judgements that
identified heroin as a problem in Tanzania because those
associated with the drug – traffickers, dealers, consumers – are
criminals. This produces a simple positive feedback loop charac-
teristic of a technical/rational model of policymaking: defining the
problem (boundary judgement), implementing the appropriate
policy response (self-organization), and generating support
through the interaction with other social and government
institutions and the production of facts (coevolution), including
those facts demonstrating the efficacy of the policy.

For the first eight years within the Tanzanian drug policy
environment, harm reduction remained dormant because prohi-
bitionist values and ambitions dominated global and local
discussions. The DCC produced reports for U.N. and U.S. anti-drug
agencies on its interdiction and policing activities, and local media
played its role in reporting government numbers on seizures and
arrests. However, in spite of law enforcement successes, many
Tanzanians viewed the heroin problem as intractable: supply-and-
demand feedback ensured traffickers would continue to import
heroin, while the corruption of local officials involved in trafficking
balanced the efforts of those working to eliminate the market.
These market countermeasures created a negative feedback
structure that has prolonged the public’s focus on the criminal
dimensions of international trafficking, local distribution, and
consumption of heroin, validating and sustaining the prohibition-
ist policy approach.

Since legislation and other systems interactions focused on
criminalization and prohibitionist policy responses, there was
little mention of the association between intravenous drug use and
HIV in Tanzania. As recently as 2001, the National Policy on HIV/
AIDS did not acknowledge injecting drug use as a potential source
of HIV transmission (United Republic of Tanzania, Prime Minister’s
Office, 2001), and in 2003 the first National Strategic Framework
on HIV/AIDS said ‘‘transmission routes like intravenous drug use. . .

are rare’’ (Tanzania Commission for AIDS, 2002: 5). This omission
in documents and policies is understandable because intravenous
drug use was rare until the early 2000s. Tourists and traffickers
first introduced a ‘‘brown’’ form of heroin that most people
smoked; it was only in the late 1990s, when a purer form of
‘‘white’’ heroin appeared in East Africa, that locals began injecting
the drug (Beckerleg, 1995). This reconfiguration of drug markets
toward injecting coevolved with the biological systems of HIV and
other blood-borne infections to produce a very effective means of
transmission. So while local decision makers rejected harm
reduction during Round 2, the public discussion of local heroin
use created an environment where people could talk about
different aspects of drug use. This prompted other actors with
public health values and harm reduction ambitions to add their
voices to the system. What harm reduction proponents needed
were appropriate facts to frame the problem of heroin in a way that
expanded the system’s boundaries beyond its narrow focus on
criminality.

Round 3 (2003–2007): Producing knowledge of harms

In light of increasing reports of injecting drug use in Tanzania,
researchers and health officials from local and foreign institutions
began self-organizing toward the provision of harm reduction to
prevent further spread of HIV. To garner support from Tanzanian
politicians in a prohibitionist policy environment, the proponents
of harm reduction realized they would need to generate and
disseminate facts to highlight the local public health implications
of heroin use. With financial support from the U.S. National
Institutes Drug Abuse, researchers conducted numerous studies of
drug use practices in Dar es Salaam and on the island of Zanzibar
between 2003 and 2007 to demonstrate the links between heroin
injection and HIV transmission (Dahoma et al., 2006; McCurdy
et al., 2005, 2006; Timpson et al., 2006; Williams et al., 2007).
Results from these surveys indicated that the prevalence of HIV
infection among those who injected heroin was between 26% and
42% in Dar es Salaam, compared to an overall national prevalence
of 9% (Williams et al., 2009).

Publishing results in academic journals is usually not enough to
sway public opinions or influence government officials, so
researchers were determined to disseminate the facts to a broad
range of stakeholders. On World AIDS Day in December 2006, the
Muhimbili University of Health and Allied Sciences (MUHAS) and
the University of Texas School of Public Health (UT) conducted a
workshop in Dar es Salaam to report the peer-reviewed results of
their epidemiologic research and to highlight the issue of injecting
drug use and HIV. Members of the Tanzanian parliament, NGOs,
donor agencies, and the news media attended the workshop. This
dissemination of facts provided the impetus for the state and donor
agencies to respond to the HIV epidemic among people who inject
drugs in Tanzania.
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Preventing HIV transmission was not the only ambition of
actors who spoke out about heroin use and its harms. During this
round, a young member of the Tanzanian parliament, Amina
Chifupa, began a public campaign against drug traffickers,
highlighting the socio-economic effects of drug use on local
youth (McCurdy et al., 2007). Her descriptions of disaffection gave
greater meaning to emerging heroin use within local discourses
surrounding the exclusionary economic policies of structural
adjustment. She also illuminated the role of corruption, calling on
the officials to expose ‘‘drug barons’’ and their government
protectors in an effort to halt trafficking. Other actors offered their
perspectives of drug use beyond the boundaries of criminality and
law enforcement. Young men we interviewed noted that the lack
of education and job opportunities left them feeling bored,
hopeless, and pursuing heroin as a pastime (McCurdy, 2014). The
DCC also supported the alignment of values and ambitions by
highlighting deficiencies in drug treatment and prevention
policies.

These efforts to develop harm reduction at the national level
coevolved with international efforts toward alignment and
equilibrium. Public health institutions such as the U.S. Centers
for Disease Control and Prevention (CDC) and the World Health
Organization (WHO) were crucial actors who highlighted the need
to address HIV prevention among people who inject drugs. Their
persistence in the dissemination of facts and distribution of funds
to harm reduction helped transform the ambitions and values of
the UNODC and the U.S. Office of National Drug Control Policy so
they could integrate harm reduction into their institutional
language and guidelines for HIV prevention. Harm reduction thus
emerged as a viable policy system to challenge the primacy of a
prohibitionist system that had heretofore focused solely on
reducing the supply of, and demand for, heroin through law
enforcement activities.

Round 3 was a crucial time in which harm reduction became a
possible policy solution in Tanzania. Proponents reconfigured the
boundaries of the system by successfully re-presenting people who
consume heroin as ‘‘vulnerable citizens’’ who deserve treatment
instead of imprisonment. Harm reduction did not supplant existing
anti-drug policies, but offered a complementary system that could
support prohibitionist concerns, insofar as treatment and preven-
tion efforts would facilitate demand reduction. This alignment of
ambitions, values, and facts across a variety of actors at different
institutional levels generated the equilibrium needed to imple-
ment harm reduction in Tanzania.

Round 4 (2007–2011): Implementing harm reduction

Building upon the equilibrium from Round 3, harm reduction
implementation proceeded quickly. In 2007, the Tanzanian
government requested funding from the CDC to implement HIV
prevention programs for people who inject drugs, and the DCC also
integrated treatment and prevention into national drug control
policies. Tanzania’s second National Strategic Framework on HIV/
AIDS called for interventions to prevent the transmission of HIV
through injecting drug use (Tanzania Commission for AIDS, 2007).
Later that year, the Tanzanian government received funding from
the U.S. President’s Emergency Funds for AIDS Relief (PEPFAR) for
Muhimbili University of Health and Allied Sciences to initiate HIV
intervention projects for people who inject heroin in Dar es Salaam
under the umbrella of the Tanzania AIDS Prevention Program
(TAPP). These activities include targeted outreach to disseminate
information and cleaning kits, coordination of support groups and
psychosocial services through partner NGOs, and HIV testing and
counselling. Other internationally funded programs conduct
similar harm reduction activities in Dar es Salaam and on the
island of Zanzibar (see Ratliff et al., 2013). The supportive response
from stakeholders, including people who use heroin, created the
positive feedback to drive these changes forward.

To build and maintain public support for harm reduction
policies, TAPP has conducted workshops for physicians, media
personnel, and law enforcement officials to educate those
communities on program activities and issues pertaining to people
who use heroin. NGOs working with people who inject drugs also
coordinate activities with police to reduce harassment of program
clients, and to divert people who use heroin from arrest and
incarceration into treatment and other intervention programs.
Officials in law enforcement have responded by implementing a
strategy of community policing, where police work with neigh-
borhood residents to address emergent problems, self-organizing
according to the specific socio-political context (Butler & Allen,
2008; Lehmann, 2012). Groups advocating and implementing
harm reduction prevention policies – including clients of
intervention programs – have also participated in World AIDS
Day, International Day against Drug Abuse and Illicit Trafficking,
and other public events to demonstrate their support for, and
participation in, current harm reduction and prohibitionist
policies.

Actors at the international level have also changed their
positions. Some observers note that the INCB ignored WHO
recommendations on health issues in the past, avoiding the
language of harm reduction because it did not fit the model of
criminalization and control (Carstairs, 2005; Room, 2005).
However, as the AIDS pandemic progressed and NGOs voiced
their concerns at annual meetings of the U.N.’s Commission on
Narcotic Drugs, there has been a softening of the drug control
rhetoric when it comes to harm reduction activities (Babor et al.,
2010; Room & Reuter, 2012). UNODC has joined WHO and UNAIDS
to produce comprehensive guidelines for the prevention of HIV
transmission through injecting drug use (World Health Organiza-
tion, 2009). Since 2008, PEPFAR has focused its HIV prevention
efforts toward ‘‘key populations’’ such as people who inject drugs
(Needle et al., 2012).

From the perspective of public discourse, it appears as though
the alignment of ambitions, values, and facts toward harm
reduction has progressed without incident. Boundaries have
expanded to include people who inject drugs as a vulnerable
population, and institutional actors, such as physicians and social
workers, have organized networks to help affected persons access
social services. However, the equilibrium of policy and funding
decisions at the (inter)national level rarely holds when it comes to
implementation at the local level.

In 2011, TAPP expanded its activities to include medically
assisted therapy (MAT) for clients. Because of its novelty in the
African setting and its established efficacy as an ‘‘evidence-based
intervention,’’ MAT has become the centerpiece of TAPP activities.
Since it is one of many components of this complex, non-linear
system, dispensing methadone produces a variety of consequences
beyond its intended pharmacological outcomes on individual
clients. As Rhodes, Closson, Guise, Paparini, and Strathdee (2016),
methadone is ‘‘made’’ into multiple substances through imple-
mentation; using CAS language and concepts, methadone coe-
volves and is transformed through its interactions with other
components and systems. For example, international agencies
have created boundaries to limit interactions with methadone by
focusing solely on its use in HIV prevention. In Tanzania,
methadone is a substance designated only to reduce HIV
transmission: it is one component of this harm reduction strategy
along with comprehensive health services, individual and family
counselling, and occupational training. It is not intended to treat
addiction and foster recovery as in other settings or systems. Yet
treatment and recovery is still a ‘‘side-effect’’ of methadone use,
and this is what is most visible to the community as MAT clients
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return home from the clinic day after day. Methadone thus becomes

a medicine to cure addiction in the eyes of all who use heroin. But it
is available only to those who inject heroin; those who smoke the
drug in combination with tobacco or cannabis are denied access.
The reasoning behind these exclusionary boundaries for harm
reduction are difficult for many who use heroin to understand, and
this creates animosity between those who inject and smoke heroin.
In frustration, those denied access try to subvert harm reduction
activities by spreading negative rumors, refusing to participate in
other harm reduction programs, or chasing outreach workers from
their gathering places. Such instability and reorganization within
the drug market requires similar reorganization in harm reduction
as these systems coevolve and continue to reinforce and challenge
these and other boundary judgements.

In this harm reduction system, methadone is also a narcotic.
Because it was created to address all aspects of narcotics control,
the DCC assumed a leading role in the procurement of methadone.
The DCC’s role concerning methadone was also problematic
because it was not coordinating its activities with the Tanzanian
Ministry of Health and Social Welfare (MoHSW). Since national
drug policies were initially based on prohibitionist international
treaties, the government maintains strict regulations on metha-
done and other therapeutic narcotics out of concern they could be
diverted toward illegal consumption. MAT clients must travel to
the clinic every day so the pharmacist can watch them consume
their dose. This time-consuming procedure is a reason why some
cannot sustain participation in the program as it limits their ability
to seek work in another city or devote sufficient time to domestic
and family responsibilities.

While there have been great strides in advancing harm
reduction in Tanzania, policy dynamics in Round 4 underscore
continuing disagreements. Where policy decisions are character-
ized by uncertainty, there is a greater emphasis on values
(Mitchell, 2009), so the framing of messages becomes more
salient. Dispensing methadone is an acceptable harm reduction
activity because it also corresponds to the values of prohibitionists
in reducing the demand for heroin. This is the reason for using
terms such as ‘‘medically-assisted therapy’’ rather than ‘‘oral-
substitution therapy’’: the implication that one is simply
‘‘substituting’’ one opiate for another goes against established
prohibitionist values of eliminating drug use through interdiction
or treatment activities. The contested meaning of methadone
reflects the persistence of competing ambitions, where the DCC
wanted to maintain control over an illegal substance while the
MoHSW sought greater availability for treatment of heroin
dependence and other medical applications. Finally, needle and
syringe programs have been more difficult to implement in this
system because, while they reduce the risk of transmitting blood-
borne infections, they do not reduce the number of people who
inject. There also remains the perception that in offering needles
and/or syringes the government would be condoning, or even
encouraging, illicit drug injection.

Round 5 (2012-present): Negotiating new laws

While the media has produced mostly sympathetic portrayals
about people who use drugs (‘‘People using drugs deserve
support’’, 2013), stories about those who import drugs into
Tanzania have been critical (Austin, 2014). This is due, in part, to
the perception that corrupt government officials are responsible
for drug trafficking in the country and that the current laws are too
lenient (‘‘How do we fare in the drug fight?’’, 2012). For example,
current anti-drug legislation allows judges to impose a fine and/or
a prison sentence on persons convicted of dealing or using drugs. In
practice, judges have been more likely to fine drug traffickers and
dealers who then resumed their distribution of heroin after paying
the fine. The appearance of leniency in such cases has led to calls
for tougher sanctions against drug traffickers and dealers.

As democratic institutions continue to evolve and assert their
power in Tanzanian politics, government corruption remains a
priority. This is especially true in recent years as the government
has undertaken a constitutional review (beginning in 2011), with
an eye toward expanding human rights and limiting the powers of
elected officials. The media and presumed public outcry has
spurred Tanzanian lawmakers into revising the 1995 anti-drug
law. In a preliminary draft of ‘‘The Drug Control and Enforcement
Act, 2014’’ (United Republic of Tanzania, 2014), there were
references to rehabilitation and reintegration of drug ‘‘users,’’
but most of the language emphasized criminality and punishment.
For example, the definition of ‘‘illicit traffic’’ includes the ‘‘use or
consumption’’ of narcotics. Also, a person found in possession of
small amounts of drugs or paraphernalia ‘‘commits an offence, and
upon conviction shall be liable to a fine of not less than one million
shillings [about US$550] or to imprisonment for a term of three
years or to both’’ (Part III, sec. 19). This ‘‘re-entry’’ of prohibitionist
values and ambitions in the new legislation reflects the strength of
historic and fundamental system boundaries (Pel, 2009), and
highlights the need for continuous learning and self-organization
through system(s) interactions.

As part of the legislative process, the government requested
public commentary on a draft of the bill (‘‘Air views on drugs:
govt’’, 2014). There was also a stakeholders meeting in January
2015 to deliberate the new bill. At that meeting, TAPP, other
concerned NGOs, and members of civil society offered suggestions
to minimize the negative effects on HIV prevention programs. A
large number of people who use(d) heroin also voiced their
concerns at the meeting: of the 50 people in attendance, about half
had personal experience with heroin use. The ministers of
parliament and other government officials (about a dozen in
attendance) were receptive to their presence and listened intently
to their concerns. This indicated yet another shift in boundaries for
Tanzanians who use heroin: through their participation in harm
reduction and anti-drug activities, they have emerged as stake-
holders who contribute to policy discourse. Suggestions included
redefining the terminology of addiction and treatment, eliminating
many of the punitive measures targeting those who only consume
drugs, and specifying the role of the MoHSW in matters of public
health on drug issues. Participants also expressed concern about
the bill’s criminalization of people found in the company of
someone who possessed drugs. Parliamentary debates on the bill
in March 2015 were heated, with some lawmakers calling for the
execution of convicted drugs dealers (Masato, 2015). To further
complicate the current process of drug control legislation in
Tanzania, the INCB has recently called on the Tanzanian govern-
ment to ease restrictions on therapeutic narcotics such as
morphine (Lugongo & Buguzi, 2015). Observers believe parliament
will approve the bill sometime before the general election of
president, members of parliament, and local officials scheduled in
October 2015.

Policy changes proposed in Round 5 reflect the continuous
entry of new actors and ideas in a dynamic, coevolving political
environment. In the minds of the public, media, and many
legislators, the existing law had to be revised because it did not
provide sufficient penalties for drug traffickers and those who
control the heroin market in Tanzania. The local media played an
influential role in setting the agenda around criminalization of
drug traffickers, but it also framed the issue to divert blame from
those who use heroin (Lancaster et al., 2011). But these
discussions are about more issues than is evident in the news
media. Since Tanzanian families started discussing what to do
about heroin use thirty years ago, a broad spectrum of actors and
stakeholders have also interjected their ambitions, values, and
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facts into these deliberations. So while the current round of
national policy making emerged to create legislation that
increases the penalties for the production, trafficking, and use
of illegal drugs, actors in public health and affected communities
have mobilized a coordinated response to mitigate the effects of
any new laws on harm reduction. Having coevolved and learned
about the socio-political complexity of policy, many of the actors
have ‘‘softened’’ some of their positions in an effort to harmonize
perspectives and to gain greater political legitimacy for their
decisions. Yet there is still a concern that while the new anti-drug
legislation might not specifically criminalize activities associated
with heroin treatment and HIV prevention, the overall effect of the
law might nonetheless constrain harm reduction activities as they
are implemented in community settings. It remains to be seen
how actors will organize in this and in subsequent rounds as
heroin use and the attendant policy debates in Tanzania continue
to coevolve.

Adaptive action: applying what we have learned

This explanation of harm reduction in Tanzania as a complex
adaptive system offers a more comprehensive portrayal of policy
processes than do the typical models of implementation that focus
a select number of variables. Using the dynamic equilibrium
model, we outline the emergence of harm reduction across
different policy rounds covering the past thirty years (see
Fig. 1). We describe the self-organizing interactions among actors
and components in each round, noting how actors responded to
emergent transformations in the policy environment, creating new
structures and relationships. Some of the new structures involved
boundary judgements, especially pertaining to how others would
perceive people who use heroin: as ‘‘criminals’’ in Round 2, as
‘‘vulnerable citizens’’ in Rounds 3 and 4, and as ‘‘stakeholders’’ in
Round 5. In turn, these boundaries influenced subsequent
interactions. Many of these interactions reflect non-linear dynam-
ics where changes in one component created a cascade of events
that reconfigured one or more systems. For example, many in harm
reduction think of methadone in a universally positive light, but its
introduction as part of the Tanzanian harm reduction effort in
Round 4 also produced some negative effects: excluding heroin
smokers from a form of addiction treatment, transforming the way
people who smoke and inject heroin organize, generating mistrust
of outreach workers, and creating friction between government
entities. As we actors have learned more about these changes and
their underlying mechanisms, we have coevolved with other
policies and socio-political systems, and adjusted our values and
ambitions to improve our interactions within this contentious
policy environment.

In keeping with the CAS perspective, this remains a dynamic
account so our story and diagram are likely to change in the future
– even in reference to past events. For example, we have identified
Round 5 of the policy process beginning in 2012 as the government
initiated the revision of the anti-drug laws. We included this
boundary judgement because we anticipate a change in legislation
will have an effect on local heroin policies. However, the laws have
not been enacted as of the writing of this manuscript, so we have
no way of knowing what their impact will be. At some point in the
future, we will revisit this account and perhaps modify the
boundary or eliminate that round altogether. This is the essence of
complex adaptive systems: we actors are always learning and
coevolving together around dynamic processes, creating new ways
to organize other actors and components over time as the system
reconfigures itself.

We consider harm reduction in Tanzania to be a functional
complex adaptive system because it furnishes an enabling
environment for the entry of new actors, ideas, and components.
Even though changes do not always proceed in the direction or
as rapidly as some might prefer, actors are still willing to listen
to each other and learn about our different ambitions, values,
and facts. However, some systems are more dysfunctional when
it comes to promoting change because they are characterized by
inertia, where actors or components are excluded from
participation, new ideas such as harm reduction are discour-
aged, and avenues for communication are blocked. This is the
often case for nations and governments where centralized,
hierarchical power structures exclude other stakeholders from
participating in policy discussions. Inertia in a policy system
invariably produces uncertainty, for while the decision making
processes might not change the contexts of implementation are
continually evolving. The U.S. ‘‘war on drugs’’ is an example of
such a policy failure: the criminalization and militarization to
reduce supply and demand over decades did little to reduce
demand other than creating an immense carceral system
because anti-drug policy failed to coevolve with other systems.
In these cases, actors who want to create a more adaptive
system can observe how the system ‘‘works,’’ uncover those
complex and dynamic mechanisms that stifle change, and offer
solutions to improve system performance in terms of producing
durable and effective policies.

Eoyang and Holladay (2013) introduce adaptive action as a
means of fostering such change to counter inertia. To improve the
capacity for adaptation within a system, they focus on three
dimensions that account for patterns of change: container,
difference, and exchange. Container refers to the boundaries and
properties of the system, and to improve adaptive capacity actors
could expand or contract the system by removing some
components or altering the policy environment (e.g., working
with international entities to help influence national policies).
Difference refers to variation within the system, which is crucial for
resolving tension, stimulating change, and steering actors away
from group-think. Exchange is another term for the interactions
within a system. Because these dimensions are interdependent, a
change to one is likely to alter the others. There is no specific
strategy to change the system in this way, but often requires trial
and error based on what is already known about the system’s
properties and processes, and what actors learn through repeated
adaptive actions.

There are many points where actors engaged in adaptive action
to create change in the Tanzanian harm reduction system. Round
3 was a particularly crucial period when HIV and public health
actors entered the drug policy arena and expanded the scope of the
problem (container), highlighting the harms of injecting heroin
(difference), and disseminating these facts through workshops,
peer-reviewed publications, and direct discussions (exchange).
Government officials could have ignored these actions as they have
done in many other settings throughout the history of drug policy,
but they allowed new actors, ideas, and interactions into the
system. This process of reconfiguring the system to avoid inertia
and promote change is continuous. As we authors/actors coevolve
within the drug policy system, and with other socio-political
systems, we are able to expand our activities as we learn how
everything ‘‘works’’ in concert.

As an organizational ethnography, this first-hand account of a
complex adaptive system does not describe every influential
component or interaction within and beyond the system. As actors
positioned within the system, we do not fully understand all of its
machinations; one can never completely understand a large
system such as the one we have described here because no one can
see everything that is happening. Yet this is more of an
epistemological shortcoming than a practical concern. We wrote
about this complexity framework not to answer some specific
research question or provide strategies for to address problems,
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but rather to offer a perspective of how one might approach
challenges related to the functioning of socio-political systems in
which they interact with others. We chose broad boundaries of
time and space to demonstrate how far a drug policy system could
extend – and this is in a setting with a relatively brief history of
heroin use. As actors within this self-organizing system in
Tanzania, we are still trying to make sense of other actors, events,
and components in interaction. As we apply a solution to address
one problem, it invariably creates new challenges. But in adopting
a CAS perspective to our policy interactions we can learn how to
work with other system actors and components to produce more
effective and durable policies over time.
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