et al, 2012); rich pictures and CATWOE from Soft Systems Methodology (Checkland, 1981;
Wilson, 1984; Checkland and Scholes, 1990; Checkland and Poulter, 2006); and boundary
diagramming from boundary critique (Midgley and Pinzón, 2011). These are discussed
below.
Semi-Structured Interviews. Personal interviews with stakeholders were conducted at the
beginning of our project as a key element of the boundary critique, to enable us to explore
the issues that were of relevance to both internal stakeholders in the food production
business and external ones in the supply chain, local community, government agencies, etc.
This enabled some early boundary exploration. Interviewees were selected through a
process recommended by Midgley and Milne (1995) for Community OR projects: an initial
sample of the more ‘obvious’ stakeholders within the food production company (e.g., the
General Manager, Assistant General Manager, several Middle Managers and a selection of
front line workers in various roles) were contacted, and these people were then asked about
other organizations, communities, groups and individuals they interacted with. Interviewing
stopped when the same organizations were repeatedly mentioned. In addition, following Dick
(1999), we specifically asked each interviewee if there was anyone who would have a
different perspective on the issues he or she had discussed, and we sought them out. This is
because it should never be assumed without investigation that reaching all categories of
stakeholder means that all relevant perspectives have been uncovered; unless explicitly
prompted to consider different perspectives, there is a tendency for interviewees to
recommend other types of stakeholder who think like them. Across the whole project, 65
interviewees were involved (see Ufua, 2015, for more details of who was selected and how).
Open ended trigger questions were used to keep the interviews on track while giving the
respondents the opportunity to respond in their own terms (Hiller and Diluzio, 2004; Gillham,
2005), and the interviews were digitally recorded. The data were then transcribed and
subjected to a thematic analysis (Miles and Huberman, 1994), with quotations being coded
to reflect the various waste management and other issues discussed in the interviews.
Rich Picturing, from Soft Systems Methodology (SSM) (Checkland and Poulter, 2006). Rich
pictures are large visual representations of the problematic situation, with drawings, arrows
and other symbols to portray the complexity involved (Checkland, 1981; Checkland and
Scholes, 1990; Checkland and Poulter, 2006; Bell and Morse, 2013). We identified a number
of themes concerning waste (and connected issues), and drew illustrations of them, adding
in embellishments to show how issues were seen from different perspectives and were
connected into a larger scale ‘mess’ (to use a term from Ackoff, 1981). We stopped short of
showing issues concerning the marginalization of shop floor workers (employees complained
that they were rarely listened to, even when they had good ideas to contribute, and
management was largely autocratic), as we wanted to share the picture with mixed groups of
stakeholders in workshops (see later) to incorporate feedback and inform people about the
‘bigger picture’ they were attempting to deal with. We suspected that highlighting the
marginalization of shop floor workers at an early stage in the intervention, before trust in our
team had been fully won, might result in the managers closing down the project.
Nevertheless, ethically, we didn’t want to ignore this issue: instead, we addressed it
“obliquely” (Flood and Romm, 1995) by introducing it later using methods and a framing that
we believed would allow the managers to hear the workers’ concerns. We dealt with it
towards the end of our project in a Lean system workshop, which involved discussing the
value of employee participation. Also see Foote et al (2007) for another example of a
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Community OR project where it was necessary to find the right framing to allow ‘gatekeeper’
stakeholders to open themselves to unwelcome news.
Boundary Diagramming. After the boundary critique interviews had been conducted and we
had done a first draft rich picture, we did some boundary diagramming: see Midgley and
Pinzón (2011) for the techniques we used to visually represent conflicts and processes of
marginalization. Only our own team engaged in this (without the participation of
stakeholders, to preserve the confidentiality of what had been disclosed about power
relationships). For each issue represented in the rich picture, we asked what purposes and
values were being pursued by different stakeholders, what was included within their different
boundaries of concern, whether common concerns were framed differently because of these
boundaries, and whether there was conflict or marginalization going on (e.g. the
marginalization of shop floor workers by the management came in here, as did a conflict
between the food production company and its host community). At this point we also
considered, in an exploratory manner (considering several possible boundaries in relation to
the rich picture), how we were going to set boundaries for the project as a whole, given the
many relationships between the food production company and its environment (host
community, suppliers, retail outlets, government regulators, etc.). Boundary setting not only
helps to facilitate the practical conduct of an intervention; it also involves value judgements
that strongly influence what improvement might come to look like in the context of that
intervention (Churchman, 1970; Ulrich, 1983, 1996; Midgley, 1996, 2000; Córdoba and
Midgley, 2006). In one particular team meeting, we spent a long time discussing whether it
was the right thing to do (both in terms of ethics and practicality) to push out the boundaries
of the project to include the local host community’s concerns about waste, as well as the
company’s. We decided that it would not be ethically acceptable to marginalize the host
community, partly because impositions by industry on local communities are already known
to be damaging in Nigerian society more widely (Ibeanu, 2000; Ikelegbe, 2005a,b), and
partly because we could already see, based on our interviews, that there was the potential
for the company and local community to collaborate in a win-win partnership to address the
issues concerning them both. As boundary setting also frames what counts as improvement,
we didn’t want to make these decisions without consultation, so after making our own
judgements we tested them out with the company and its stakeholders and secured
agreement on the remit of the project.
Participant Observation. This social science approach (Ritchie et al, 2014) was chosen to
add richness to the researchers’ understanding of the company, its stakeholders and their
issues. Sometimes, when working alongside the participants in an intervention, relevant
activities are seen and conversations heard that the researcher might not be made aware of
in more formal interviews and workshops. Participation also gives researchers an
opportunity to familiarise themselves with locally relevant jargon, and can help in the
identification of any misunderstandings between the researcher and others that have come
about due to their different perspectives. Following the recommendation by Liamputtong and
Ezzy (2005), participant observation was applied to complement the semi-structured
interviews and facilitate reflection on the interpretation of the data (including building the rich
picture and boundary diagrams). The first author based himself in the food production
company for several months to enable this.
CATWOE is a mnemonic from SSM (Checkland, 1999; Checkland and Poulter, 2006), which
can be used to explore the parameters of a possible transformation that might be considered
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by stakeholders for action. This exploration can ensure better mutual understanding between
stakeholders (Checkland, 1981). The CATWOE letters stand for: Customers (those who
could benefit from the change, or be harmed); Actors (those who will need to be involved in
making the change happen); Transformation (a specification of the current undesirable state
and the desired state that people want to see the system move to); Weltanschauung, or
Worldview (the perspective from which the transformation is meaningful); Owners (not
always in a financial sense – rather, those stakeholders who could stop the change from
happening); and Environmental constraints (those things that cannot or should not be
changed, which the actors have to take as given). There are no absolutely right or wrong
CATWOE analyses: they are likely to be seen as more or less useful, or more or less well
specified, depending on the stakeholders involved in dialogue around them (Checkland and
Scholes, 1990). Following reflections on the interviews, rich picture and boundary diagrams,
we identified possible transformations focused on waste minimisation and reuse that the
company and its stakeholders might want to pursue. A CATWOE was written up for each
transformation, and then key stakeholders were consulted to see if the targets for change
had been correctly identified; whether the CATWOEs needed to be modified; and which
ones people saw as most useful to take forward in Lean system workshops. Importantly,
discussion of the customers, actors, owners and environmental constraints helped us refine
our earlier map of stakeholders (our interviewees): now we were able to narrow down to
those stakeholders who really needed to be invited to workshops.
Lean System Workshops. Workshops were organised to map out the current production
processes, facilitate waste identification, identify ways of overcoming issues and map out
future processes (Hines et al, 2004), all with the involvement of affected and potentially
affected stakeholders defined through the boundary critique and CATWOEs. These
workshops essentially took the transformations defined in the CATWOEs and went into
detail about what they might involve. 24 Lean system workshops, lasting 90 minutes on
average, were conducted over an 8 month period, involving different participants relevant to
the transformation being examined (see Ufua, 2015, for further details). Process maps
(Hines and Rich, 1997; Rother and Shook, 2003; Damelio, 2011; Gurumurthy and Kodali,
2011; Papadopoulos et al, 2011) were developed to express the flow of activities in each
relevant department, and between departments and organizations, which helped the
participants define the value stream, the connectivity of flow, as well as trigger recognition of
the precise parts of the operational process that would need improving (e.g. waste
identification, elimination and/or reuse). For each transformation, a process map was
produced for the situation as it was before intervention, and another one was produced to
show what the improved process should look like.
Conceptual Modelling, also from SSM (Checkland and Poulter, 2006). Conceptual models
are visual ‘maps’ of the interrelated human activities needed to bring about a transformation,
as specified in a CATWOE. They usually consist of 7+/-2 statements of required activities,
each beginning with a verb, and all the statements are linked by arrows to show the logical
dependencies between them (the linking is usually non-linear) (Checkland and Scholes,
1990). The utility of using this and other SSM techniques in the context of Lean has been
recognised previously by Platt and Warwick (1995). In Checkland’s (1981) original SSM
methodology, conceptual modelling usually follows directly from the development of
CATWOEs and the use of other methods to specify the transformation required. However, in
our view, there is a distinct advantage to inserting Lean system workshops between the use
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of these two tools: while the CATWOEs get all the stakeholders on the same page in
defining potential transformations, the process mapping involved in Lean system workshops
draws the participants into the detail of the operational changes needed, and then the
conceptual modelling can concentrate on the overall set of management actions required to
bring those operational changes about. The movement is from a relatively high degree of
abstraction (CATWOEs) to a much lower level (process mapping) and then back to a higher
level (a ‘helicopter view’ conceptual model of the activities needed to bring about the
changes). The agreed conceptual models were compared with the process maps and
CATWOEs to check their adequacy, and were then compared with the rich picture to assess
whether the participants were confident that the actions would really make a difference to the
problematic situation as outlined there. Modifications were made as required.

4. The Food Production Company: A Live-Stock Farm in the Niger Delta Region
of Nigeria
To preserve the anonymity of the business organization we worked with, we will use a
pseudonym, calling it the Food Production Company (FPC). FPC is a live-stock farm in a
rural community in the Niger Delta region of southern Nigeria. It is one branch of a group of
companies first registered in the year 2000, although it had only moved to its present
location fairly recently to facilitate expansion (the land it was previously on was too marshy
to enable growth). FPC’s parent company is involved with diverse industries, such as marine
security, oil and gas exploration, hotels and construction. The structure of the company is
presented in Figure 2.
The establishment of the farm was informed by the diversification policy of the parent
company and was a response to the Federal Government’s call for individuals and corporate
organizations to invest in the agricultural sector to address the challenge of food security,
provide employment opportunities for many unemployed rural youth, boost this sector of the
Nigerian economy, and stem the drift of the population to urban slum living.
Early on, the farm specialised in poultry, offering products such as broilers and table eggs to
customers. Later it diversified into other live-stock (see Figure 2). It was, and still is,
employing people in the local area, which is contributing to the economic development of the
region.
Among FPC’s external stakeholders are the local community, which mostly consists of
subsistence farmers and traders. It is from this community that the majority of the FPC
agricultural workers are recruited. Another stakeholder is the Environmental Health
Protection Agency, which acts on behalf of the government to ensure conformity to
legislation on relevant operational standards. Other external stakeholders include input
material suppliers (e.g. those selling limestone, maize, sawdust and charcoal), all of which
are needed for the maintenance of the live-stock. The organisation also has a range of
wholesale and retail customers for the farm’s different products.
Internal stakeholders include the senior managers, who have oversight of the farm as a
whole; the middle managers and supervisors, who manage the different sections shown in
Figure 2; and the shop floor workers.

14

Figure 2: Structure of FPC

The farm operates a ‘batch operational system’: live-stock is produced on a continuous
basis, in high volume batches and with low variety in the different sections. The main
sections are the Hatchery and Poultry production units; a Feed Mill; a Fishery; a Piggery; a
Snailery; and a Cattle Ranch. The farm has a strong expansionary mission, focused on
meeting downstream market demands, which has led to continuous diversification of
products from the original broilers and eggs. When we worked with the company, the
Snailery, Piggery and Cattle Ranch were new investments that were expected to take their
first products to market in the near future.

5. An Example of the Application of Systemic Lean Intervention in FPC
Issues of waste minimisation and the potential reuse of waste as input materials were
identified right across the FPC, in every section of the business (see Ufua, 2015, for details).
We engaged with the local community in relation to a number of these issues, both to
understand community perspectives on them and to design solutions with their participation
that could meet their needs as well as those of the company. Indeed, several of the issues
were first raised by the community representatives themselves. Here, we will focus on just
one such issue, and how it was addressed by FPC, facilitated by us.
A lot of the nitty-gritty detail of our engagements with stakeholders has been omitted from
our account in the interests of brevity, along with many more examples of waste
management issues that were addressed with the greater or lesser involvement of
community representatives (again, see Ufua, 2015, for more). While we agree with Keys and
Midgley (2002) and Ormerod (2014) that a rich narrative of how a project unfolds can be
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useful, especially to students and novice practitioners with little experience of the twists and
turns of practice, in this case a more abbreviated presentation is appropriate because it will
demonstrate the added value of Community OR theory and methodology more clearly than
an account that buries this focus in a lot of extraneous detail.

5.1 Identifying a waste management issue of concern to the local community
Our interviews with representatives of the local community included 2 members of FPC’s
Host Community Representative Committee (a liaison group set up by the company) and 3
community leaders who had already been in positions of influence before FPC had opened,
so were viewed locally as independent of the company. All these interviews started with the
interviewees saying that the company’s arrival in the neighbourhood was really appreciated
because it had introduced a quota system to guarantee a reasonable number of jobs to local
people, which had brought relief to some previously unemployed and impoverished citizens.
However, they also raised a significant waste management issue: the dumping of live-stock
waste in the locality. The waste came from all parts of FPC’s operations, but especially the
Poultry and Hatchery section (which was the largest part of the business), and it contained
(among other things) dung, slaughterhouse effluent and animal corpses. Strong words were
used to describe the dumping of waste near to communities, such as “reckless” and “a
menace”. All the community interviewees described the pollution as offensive, not just
because of the permeating smell, but also because of the public health risk it posed (also
see Jo et al, 2016, for more general thoughts about the problem of landfill waste disposal).
The interviewees said that the need for economic development should not result in their
health being compromised. They explained that they placed a high value on healthy living,
and the issue had caused a breakdown of their relationship with FPC, which had been
cordial when the company first moved there. Indeed, the members of the FPC liaison
committee said that they had reached a point where negotiations were no longer productive,
so they had refused to talk further about the issue until FPC met their demand for a complete
cessation of dumping in neighbourhoods where people’s health could be compromised.
We raised this issue with 3 senior managers, who admitted that a citizen complaint had been
made to the Environmental Health Protection Agency. The complaint was upheld, and this
had resulted in the imposition of a ‘sanction notice’ on the company, which meant that failure
to cease dumping would result in a series of escalating penalties. However, the managers
seemed to be at a loss to know what to do about this: they said they had done what they
could, by ensuring that the waste was jettisoned further away, but people in the community
were still complaining about the smell and health risk. Indeed, they admitted that their
deteriorating relationship with their host community had resulted in them putting their plans
for expansion on hold, as they were concerned that the production of even greater amounts
of waste could only worsen the problem, turn more local people against them, and trigger
punitive actions by the Environmental Health Protection Agency.
In our boundary diagramming session, when our research team was reflecting on this
situation (after the interviews and before we started to support the stakeholders in
addressing it), we realized that there are two ways it could be interpreted using the
Community OR theory of boundary critique: as a marginalization issue or as a conflict issue.
The critical characteristic of marginalization is that there is no ‘balance of power’: the local
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community could protest all they like, but the company would be able to derogate them and
thereby justify ignoring the issue of waste dumping because they could say it is the concern
of ‘unreasonable’ or ‘profane’ people (see Midgley, 1992, 2000, and Midgley and Pinzón,
2011, for details of the theory of marginalization). In contrast, in a conflict situation, some
form of ‘balance of power’ is maintained, even though the conflict has become entrenched:
both sides frame the focus of the conflict differently (in this case, either ‘inconvenient waste
as a consequence of economic productivity’ or a ‘health hazard as a consequence of
reckless dumping’), and have leverage to continue a strategic battle (Midgley and Pinzón,
2011; Midgley, 2016a,b).
It mattered whether we were dealing with marginalization or conflict, because the
implications for intervention are different. As long as people are willing to engage, conflict
can be addressed by participative group work, seeking to widen the boundaries and sets of
values that people are using, and by employing methods that open stereotypes of the ‘other
side’ to question (Midgley and Pinzón, 2013; Midgley, 2016a,b). In contrast, with
marginalization, often those on the receiving end feel disempowered, and the Community
OR practitioner may need to work with them separately to provide confidential space for
them to develop their perspectives on both the issues affecting them and what needs to
change (e.g. Cohen and Midgley, 1994; Midgley and Milne, 1995; Midgley, 1997c; Boyd et
al, 2004). Also with marginalization, it is not always the case that those working with a
narrow boundary of concern, thereby marginalizing the concerns of others, are even fully
aware of the implications of their viewpoints and actions, so raising awareness of the issues
is often necessary (e.g. Boyd et al, 2004).
In the case of our project with FPC, even though the company had only been minimally
responsive to the complaints about waste dumping from the community, we saw this as a
conflict rather than a process of marginalization, for two reasons. First, the community was
not without leverage: they had brought in the Environmental Health Protection Agency, and
the company was seriously concerned about the implications of this. Second, the absence of
a solution stemmed from uncertainty about what more could be done, not a lack of
awareness on the part of FPC’s management. Indeed, unlike the conflicts addressed in the 6
Community OR interventions reported in Midgley (2016a,b), it had not become so
entrenched that the two sides were demonising each other, even though negotiations had
broken down: all the participants said that they understood the concerns of the other side
and would be willing to help identify new waste management solutions through our SLI
process. Thus, there was little need for a formal conflict resolution approach (which we were
ready to deploy if required), and we could work with the participants to identify technical
solutions in Lean system workshops.
Note the considerable difference in our approach from a conventional Lean methodology: by
starting with stakeholder interviews, we identified a waste management issue that was of
concern to both the company and the local community. Had we started talking with the
company alone, there is no guarantee that we would have learned about the involvement of
the Environmental Health Protection Agency, as this was mentioned by the senior
management only in response to us raising the community concern. Most likely, a Lean
methodology would have involved us in tackling the waste issues, but from the perspective
of saving money and creating value within the company, not from the perspective of
protecting public health. The latter was a strong moral motivator, as will become clear
shortly. It also made ‘improvement’ look quite different than it would have done without the
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community involvement: arguably, any financial gain that was greater than the resources
expended on our project would have been an ‘improvement’ from a business perspective.
However, taking the community concerns into account, the ‘improvements’ needed to be
substantial enough to make a difference to public health, as judged by the host community.

5.2 Designing Responses
We used our CATWOE analyses to think through who should be invited to Lean system
workshops (besides FPC and community representatives). The senior management of FPC
agreed with our recommendation that we should invite someone from the Environmental
Health Protection Agency. Deciding on participants is a boundary critique issue because it
can make a big difference to the viewpoints that are accounted for in innovations (Midgley,
2016c) and hence the acceptability or otherwise of the final results to stakeholders. In this
case, knowing that any solutions would be acceptable to the Environmental Health
Protection Agency was very important to FPC. However, this agency refused permission for
its employees to participate in workshops, saying that it is against their policy to get close to
the work of any organization that they are regulating. However, they agreed to three people
(the Director and Assistant Director, plus the head of the relevant regulatory department)
participating in interviews. We therefore acted as a go-between, feeding the views on
regulation from this agency into the Lean system workshops.
The Environmental Health Protection Agency interviewees highlighted the need for further
development of value from the live-stock waste, especially the wet live-stock dung, which
they suggested the farm could use to generate biogas electricity:
“There are multiple approaches to waste management, but the one we would
recommend is the new approach, which is the biogas, which involves translating
waste to wealth. It leaves nothing unused; converting all waste to diverse values that
are of further advantages to the organisation if they can implement it” (Director of the
Environmental Health Protection Agency).
They reckoned that this would be economical and environmentally safe, and most
importantly would give the farm a reliable electricity power supply. In our earlier interviews
with FPC employees, frequent power cuts had been identified as a source of waste, such as
failure of the egg incubators so whole batches of eggs and new born hatchlings sometimes
died.
We ran a two-hour Lean system workshop in FPC to explore this further. The participants
were middle managers, veterinarians and supervisors (all identified as ‘actors’ in the relevant
CATWOE), and they agreed that this would be worth considering seriously alongside any
other ideas that could be collaboratively developed for reducing and reusing waste. We
therefore convened a further series of workshops with the departments producing live-stock
waste. The relevant managers and supervisors participated, plus local people. The latter
were recruited via our community interviewees, and they came in because they wanted to
make a difference to the problem of waste dumping in their neighbourhoods.
It was made clear in all these workshops that their purpose was to generate ideas for
improved waste management, but that final decisions on implementation would have to be
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made by the senior management. From some Community OR perspectives, this might
represent a compromise on the meaningful participation of the community representatives,
making this ‘consultation’ rather than a full partnership to decide the outcomes (Arnstein,
1969). However, we agree with Midgley et al (1998) that these kinds of pragmatic
compromises are often necessary, and are legitimate if the practitioner has properly
considered whether the project can still produce beneficial outcomes, as seen from
community perspectives. Also, every effort has to be made to incorporate input from, and the
preferred framing of, community representatives. FPC was clearly a company with an
authoritarian management culture, which insisted that senior managers had the final say,
and it became clear as our intervention progressed that some of the ideas for change would
need very significant investments, so could not be pursued without further senior
management deliberation.
Each time we ran a workshop with a new group of participants, we started by showing the
rich picture of the problematic situation, which represented the waste issues on the farm, the
impacts on the community, and the infringement of environmental health standards (among
other things). This generated great interest and discussion, and it was clear that the FPC
employees were really motivated by the idea that they could be helping to improve the health
of the local community as well as the finances of their own company. Indeed, while we
initially had difficulties convening workshops, with some managers failing to turn up (which
would inevitably result in the absence of their more junior colleagues too), word of mouth
about what was being discussed soon spread, and this reticence to participate evaporated.
This is further evidence of the added value of a Community OR approach, complementing
Lean: it was the use of the rich picture to integrate and display multiple perspectives on
waste management, including community values, that generated commitment from all
parties. We are not convinced that value mapping alone, which would have been the focus
of a traditional Lean approach, would have generated the same enthusiasm.
One of the workshops we ran explored the biogas idea in more detail, mapping the potential
value chain. There was optimism about the possibilities. However, there was also some
concern that this would involve a significant financial investment, and the senior
management would need to commission a feasibility study to ensure that the return on this
investment would be realised. We therefore asked for a senior management meeting to be
convened. The view of the Chief Accountant was pivotal in their discussions. He said that
the firm currently spends nearly a million Naira (US$3,140) per month on electricity, which is
a substantial part of the farm’s operational costs, and he believed that “the expenditure on
this proposed project would yield so much return, especially... operational process stability”.
The senior management therefore commissioned a feasibility study from a biogas
consultant. This revealed that there was actually not enough waste to ensure a reliable
electricity supply: the production of broilers, for example, would need to be doubled to
generate sufficient dung. This fitted well with the company’s aspirations for expansion, and
(following some market research to check that the local economy could support the extra
production) the project was given the go-ahead.
During the workshops to generate other ideas, the participants acknowledged that reducing
the volume of live-stock waste was a huge challenge, but they nevertheless made several
suggestions on what they thought could be done by FPC to improve the situation. Some
examples are provided below.
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First, they suggested that some of the waste could be used to breed maggots to supplement
the feed used in the Fishery. This, they claimed, would help reduce the volume going to land
fill, and reduce the cost of feeding the fish at the same time.
“Maggots contain 55% protein, which can speed up the growth of fishes in the pond,
and many other competitor farms that have access to these wastes have started this
practice” (Hatchery manager).
Other participants cautioned that, if this suggestion is adopted, the ‘maggotry’ should be kept
at a reasonable distance from other operational sites for reasons of hygiene, and the
building should be thoroughly cleaned after each batch of maggots had been produced.
They also noted that there might be a risk of cross-infection from the dung and the
carcasses of dead animals to the fish, which could ultimately infect the human beings eating
them. As a means to mitigate this risk, the veterinarians advised that the fish should not be
fed with maggots in the last 3 days before being sold, which they said would be sufficient
time for any diseases to manifest themselves.
Another suggestion was to grind up the egg shells discarded by the Hatchery and use these
as a food supplement for the Piggery. People were very interested in this possibility, and
asked for a separate workshop to explore the ramifications of it – especially to discuss if
there are any health implications for the pigs. Among the invited participants to this
workshop were the Feed Mill manager and supervisors, the Hatchery manager, the Piggery
manager and supervisors, and some staff from the veterinary laboratory. The Feed Mill
manager and the Hatchery manager offered immediate support to the proposal, suggesting
that egg shells would provide a useful source of calcium to support strong bone development
in the pigs. The Manager of the Piggery pointed out that it could also facilitate better “milk let
down” (i.e. free flow of breast milk) for sows nursing piglets. However, other participants,
especially the veterinarians, cautioned that it would require a lot of effort to purify the egg
shells, especially as there are usually a few “dead in shell” chicks mixed in with them. They
recommended a thorough laboratory analysis to test whether the waste could be cleaned
effectively, plus a quality assurance regime to maintain cleanliness once the idea was
implemented.
A very similar idea to the above was stimulated by the observation, incorporated into the rich
picture, that mortality waste is sometimes unacceptably high. While some unplanned deaths
of animals are inevitable on any farm, whether in the developed or developing worlds,
occasionally there are larger mortality events due to the specific conditions experienced in
Nigeria. An example that was given in the interviews was the failure of chicken feed to be
delivered because it had to be sourced from the other side of Nigeria, and bandits had stolen
the lorry and its contents en route. All the chickens on the farm died as a result, as FPC
didn’t have sufficient stocks to feed them. It was suggested in one workshop that the bones
from dead animals could be processed as a food supplement for the pigs, just like the egg
shells.
The response of the senior management to all of these ideas was cautious approval, and
they asked for research to be undertaken to make sure that no health and safety standards
would be compromised by implementation.
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5.3 Evaluation
After our intervention using SLI had concluded, we undertook an evaluation of it. We used a
modified version of Midgley et al’s (2013) approach to evaluating systemic problem
structuring methods in the context of practice. Midgley et al (2013) recommend asking
participants to fill out questionnaires straight after participating in a workshop, and then the
data from these is considered in a reflective meeting with key stakeholders, examining
outcomes; what can reasonably be attributed to the methods; and what has to be attributed
to other factors (the context, the skills of the practitioner, etc.). Questionnaires couldn’t be
used in FPC because most of the shop floor workers and some of the community
representatives had limited literacy. Therefore, we conducted interviews instead (covering
the same ground as the questionnaire, but with more emphasis on outcomes rather than just
the success of the process), and the lead author undertook his own analysis of the data
(Ufua, 2015).
This evaluation revealed that all of the initiatives discussed above were still being
progressed, and the community representatives said that our project had delivered a
significant breakthrough: not only would the biogas generation of electricity use up the waste
that was currently being dumped in their neighbourhoods, but the necessary expansion of
the farm to generate sufficient waste to power the generator would create more local
employment.
However, we should not leave readers with the impression that there were no failures in this
intervention. While the large majority of waste reuse initiatives launched as part of this
project were evaluated positively, one significant aspect of our community engagement did
not yield the expected outcomes. Earlier, we mentioned the problem of bandits robbing
lorries transporting chicken feed (maize) across the country to the farm. Our boundary
critique had identified that there were a lot of unemployed people in the region, and we
therefore generated a CATWOE looking at what it would take to support farmers in the
community to grow the maize locally instead of importing it from further afield. The senior
management declined to take forward this idea on the grounds that it would give too much
power to the local community: the company would become reliant on a single source of
maize production, and could be forced to accept significant price rises. Rather than support
the local community in this way, the senior management decided instead to modify their
contracts with their remote suppliers to make them take more responsibility for the security
of their deliveries. On reflection, we realize that the idea of growing the maize locally was the
only one that first came from us, rather than a stakeholder. This confirms the logic of
participatory practice (as opposed to expert consultancy) that permeates the literature on
both Lean (e.g. Womack et al, 1990; Bowen and Youngdahl, 1998; Radnor et al, 2012) and
Community OR (see, particularly, Ritchie et al, 1994, and Midgley and Ochoa-Arias, 2004).

6. Final Reflections
This paper has discussed how to achieve waste minimisation and value development from
the perspectives of both the ‘usual’ stakeholders of a company and its local community. In
our example of working with FPC in Nigeria, the ‘traditional’ boundaries of a Lean initiative
were pushed out, and this was achieved through a synergistic combination of Lean and
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Community OR, brought together in a new Systemic Lean Intervention (SLI) approach. The
tradition of Community OR of most relevance to this is the use of systems approaches, and
particularly the theory and practice of boundary critique (Ulrich, 1983; Midgley, 1992, 1994,
2000, 2016a,b; Yolles, 2001; Midgley et al, 1998, 2007; Boyd et al, 2004; Córdoba and
Midgley, 2003, 2006; Foote et al, 2007; Midgley and Pinzón, 2011, 2013). Below, we offer
some final reflections on the added value of Community OR generally, and SLI in particular,
compared with more ‘conventional’ Lean approaches.
First and most obviously, the added value of Community OR is that it focuses attention on
local communities. Every business and public sector organization is embedded in a host
community and also has responsibilities to wider society. In our project with FPC, we
demonstrated how working with community representatives transformed how waste
management was seen: instead of viewing it as just a business issue (concerned with
reducing costs and ensuring regulatory compliance), the FPC employees realised that there
was a public health issue at stake, and this strongly motivated them to redouble their efforts
to find ways to reuse their waste. Essentially, our intervention provided opportunities for the
systemic co-creation (Midgley, 2016c) of innovations between the company and its
community.
The principle here is that bringing multiple perspectives into Lean (and other) innovation
processes can generate new synergies (Easterling, 2016). However, practitioners who are
not used to engaging with communities might ask themselves how they can ensure that this
sort of activity is genuinely synergistic and does not end up engaging people in workshops
that turn out to be fruitless. Two answers come from the Community OR literature. First, ask
a sample of people in the community who might be expected to have different perspectives if
there are issues that the organization needs to address. If they say ‘no’, then further
community engagement is probably not going to be particularly useful, other than for the ongoing maintenance of relationships. The theory of boundary critique essentially advocates
probing the environment of the organization to see what kind of approach might be most
appropriate (Midgley, 2000). Probing is a relatively cost-effective way of testing whether a
full investment in community engagement is required. The second Community OR answer to
ensuring that engagement is fruitful is to draw upon the panoply of systems/OR
methodologies and methods that exist for structuring dialogue and engaging people in
participatory modelling (Ritchie et al, 1994; Midgley and Ochoa-Arias, 2004a). A particularly
relevant collection of methodologies has been assembled by Rosenhead and Mingers
(2001).
Linked with the above mention of ‘probing’, Community OR offers some systems theory and
methodology to conceptualise exploring the boundaries of stakeholder engagement, plus the
issues of relevance to any given Lean initiative, instead of taking these boundaries for
granted. While the logic of stakeholder engagement is now well established (Mitchell et al,
1997), there is still a tendency for private and public sector organizations to conceptualize
their stakeholders as only those people and organizations who are obviously involved in their
activities (e.g., employees, suppliers, customers, business partners and refuse management
agencies in the case of a typical Lean initiative). The issue here is that those who are
affected but not involved are equally important (Ulrich, 1983), for two reasons. The first is
ethical: most people regard it as unacceptable for a business to externalise its costs on
communities and ecosystems, especially when this threatens public or environmental health,
as it did in our project with FPC. The second reason why affected stakeholders are important
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is about enlightened self-interest: the externalisation of costs can result in regulatory action
or even community reprisals, which can damage the organization concerned (Ibeanu, 2000),
so it is preferable to anticipate potential problems and deal with them before they escalate
into conflicts.
Another benefit that can be imported from Community OR relates to the conceptualization of
conflict and marginalization processes (Midgley, 1992, 1994, 2000, 2016a,b; Midgley et al,
1998; Yolles, 2001; Foote et al, 2007; Midgley and Pinzón, 2011, 2013). Many of these
authors have explored the practical implications for intervention of identifying conflict,
marginalization and other types of power relationship, and we suggest that it is naive to think
that Lean initiatives will always be unaffected by these things. The Community OR literature
can provide guidance on how to include marginalized groups (e.g., Boyd et al, 2004) and
turn destructive conflicts into synergistic collaborations (e.g., Midgley, 2016a,b). In the case
of our project with FPC, the conflict had not become so entrenched that it required formal
resolution, and a combination of community engagement and the normal kinds of process
mapping techniques usually associated with Lean (Hines and Rich, 1997; Rother and Shook,
2003; Damelio, 2011; Gurumurthy and Kodali, 2011; Papadopoulos et al, 2011) were
sufficient to support the identification of synergistic solutions to the waste dumping problem.
The penultimate form of added value that comes from Community OR, and could be useful
to Lean practitioners, is the theory and practice of methodological pluralism (e.g. Jackson,
1991; Mingers and Gill, 1997; Midgley, 2000). In SLI, this is expressed as the creative
design of methods, potentially drawing upon methods from any tradition, but in the case of
our project in Nigeria it was methods from systems thinking, Lean and the social sciences. It
is not just that the bigger your tool kit is, the more flexible your practice can be (although this
is clearly true) (Flood and Jackson, 1991); it is also that mixing methods from different
traditions enables the synergistic combination of different types of insight. Although many
forms of Lean practice discuss the value of collaboration (e.g. Womack et al, 1990; Bowen
and Youngdahl, 1998; Radnor et al, 2012), usually the focus is on (as far as possible)
obtaining an objective or consensus view on value chains and production processes. There
may be disagreements between stakeholders, but then the emphasis is placed on resolving
these to create the best possible process model. In contrast, authors working in Community
OR place a great deal of emphasis on the creation of better mutual understanding between
stakeholders with different values and perspectives, rather than trying to resolve them
(Ritchie et al, 1994; Midgley and Ochoa-Arias, 2004a; Johnson, 2011). Indeed, modelling is
often focused on the representation of subjective and inter-subjective viewpoints on problem
situations and potential actions to address them. The synergies that can come from bringing
together these two forms of modelling are significant: methods from Community OR (and
indeed the wider practice of OR and systems thinking) can support people in framing the
waste (and other) issues that need addressing, taking account of multiple viewpoints in the
identification of both problems and possible solutions, and then Lean methods can be
brought on stream to model the more precise details of what different solutions could
involve. This was precisely the rationale in our own SLI project.
Finally, we want to end this discussion of the added value of a Community OR approach with
a reflection on the global paradigm change that some Lean authors (e.g. Pauli, 1997; Metin,
et al, 2003; Kang and Schoenung, 2005; Matete and Trois, 2008; Marques et al, 2014;
Greedy, 2016) and Community OR practitioners (e.g. Midgley and Ochoa-Arias, 1999,
2004c; Midgley and Reynolds, 2001, 2004; Waltner-Toews et al, 2004; Foote et al, 2007) are
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already contributing to: we are becoming more and more conscious of the limits to economic
growth (e.g. Meadows et al, 2005), the impacts of different forms of waste on the
environment that supports human communities and other forms of life (e.g. Brebbia and Itoh,
2016) and what organizations can do to move to more sustainable practices (e.g. von
Weizsäcker et al, 1998). In this context, it is vital to keep ‘groupthink’ (Janis, 1982) at bay, as
this can prevent organizations from appreciating and/or addressing their impacts. Bringing in
community perspectives, and ensuring that engagement is meaningful, is one way to disrupt
groupthink (Munday, 2015), and Community OR can provide theory, methodology and
methods to aid Lean practitioners in this endeavour.
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