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Abstract. This paper reflects on the relationship between who one designs for and what
one designs in the unstructured space of designing for political change; in particular, for
supporting “International Development” with ICT. We look at an interdisciplinary research
project with goals and funding, but no clearly defined beneficiary group at start, and how
amorphousness contributed to impact. The reported project researched a bridging tool to
connect producers with consumers across global contexts and show players in the
supply chain and their circumstances. We explore how both the nature of the research
and the tool’s function became contested as work progressed. To tell this tale, we invoke
the idea of boundary objects and the value of tacking back and forth between elastic
meanings of the project’s artefacts and processes. We examine the project’s role in India,
Chile and other arenas to draw out ways that it functioned as a catalyst and how absence
of committed design choices acted as an unexpected strength in reaching its goals.

Introduction

The paper introduees Fair Tracing, a UK-led interdisciplinary project to research
a bridging tool connecting producrs with consumers across globd contexts. We
offer this work in conjundion with the conception of (®ounday objectsQ)
introducd by Star (eg: Bowker & Star 1999;Star & Griesemer 1989)as a way of
acknowledging and exploring trans-disciplinary and trans-cultural interactions In
this way, we intend to show how the openness of a research agenda in
combindion with the power of some central ideas came to hdp embed



propostionsfrom the project in contexts of use. In the process, we demonstrate
how the tool@ fundion and even the meaning of the design process became
contested as work progressed. And we doaument the many perspectives tha arose
astheinitial team widened to take in local research and busness partnersin other
counties and as different interests offered ther postions with regard to
developing and usng the projected software. In this way, we explore why, indead
of narowing, as mos design projects do when research and prototyping start to
revea suitable constraints, the strength of the core idea turned it into an ever-
widening site for multiple (often incompdible) versions of a Fair Tracing system.

This paper has two objectives: firgt, it seeks to contribute to our undestanding
of working with ICT across cultures and in a evelopmentOcontext. Second, it
aimsto extract more general valuefor CSCW from looking at an interdisciplinary
research project with money and ambitions but no clearly defined beneficiary
group at start, and how its amorphousiess contributed to its impact. These
objectives recognise tha there are many chdlenges to meet, induding that:

* |CT for/and internationd development (ICTD) projects have a high failure

rate in terms of uptake, even when afundiond application is devel ope;

* Many ICTD projects are initiated withoutthe intended beneficiaries; butare
conceived by exogenousparties to improve othersOwellbeing;

* Sodeta contexts, unlike workplace produdivity contexts, do not conditute
themselves into clear user groupsfor research teams to collaborate with in
defining issues, setting boundaies and doing design;

* In Europe as elsewhere, fundel research is beng increasingly required to
show impact aswell asthe potentid for it.

Before commendng, one ambiguity mug be dedlt with. The authors have
accepted the convention of talking about @evelopmentO and Onternaiond
DevelopmentOto refer to promoting sodo-political change in relations between
globd citizens and engaging in knowledge exchange across cultures. Leaving
aside the legitimate discussion of whether such @evelopmentOis possible,
desirable or can be suppoted with ICT, it is worth drawing attention to the
convention used here that @evelopmentOrefers to this domain, while, with lower
case letters, it isthestandad technological use of making produds and services.

Project Background

In this section, we present an overview of the history and gods of the Fair
Tracing project, the ingditutions and researche's and how they came to work
togdher.

TheFair Tracingidea

The idea behind the Fair Tracing system is ssimple and powerful. It is a publicly-
available tool that makes the provenance of any goodsmore visible by illugrating



the supply chan from producer to conumer and, in so doing, pudhes practices
towards ethical produdion and purchase. In paticular, it is intended to give
visibility to small producrs in emerging econonies opeaating in globd markets.
Indeed, the name of the tool acknowledges its relation to the Fair Trade
movement which suppots producers in developing counties committed to sodal
investment in thar communities. The tool is to improve life for both ethically
mindel traders and consumers who wish to undestand and discuss the origin of
thar purchases.

Theidea caughtin the Fair Tracing project isimmediately comprehensble and
has been popubr with everyone from designe's to producrs to consumers. The
name @airOwinsingant approva. However, it is obviousthere are complexities
beow the surface, such as, what conditutes ®air® the tool opens up a discussion
of design for sodal judice (Light & Luckin 2008) Practical implementation is
nonttrivial because of many factors, not least tha it incorporates two key human
activities (produdion and consumption), doing so specifically in a contextudised
way to allow sameness and difference across the world to be determined. 1t dedls
with values and their presentation across cultures; bringsissues of information
retrieval and architecture; has to accommodate differences in producersCreadiness
to contribute information and meta-daa aboutit (which can be automated in IT-
mature contexts) so as notto affect the overheads of use beyondtolerance, etcl.

The project was funded to research the building of such a bridging tool and
contribute undestanding of its potential for implementation and use in context,
beyondindividud technological components?, over athree year periodtill 2009.

Genesis of theldea

The Fair Tracing idea was conceived in a workshop on sodo-technical ways of
(Bridging the Globd Digital DivideO(BGDD), run by the UK Engineering and
Physcal Sciences Research Coundl. Because of this birthright, the thrug of the
project was using information technology to put small-scale producrs in
emerging econories in toudh with ther markets overseas. Four researches
groupal round this idea in the workshop, later to evolve into the project®®
management team. The four comprised a political scientist with links to India
(M1); an econoric geographa with Chilean experience of participaory practices
(M2); a soda informatics/HCI specialist concerned with the politics of design
(M3) and a computer scientist into security and ethics (M4).

There are other complicating factors, such as the way that products change nature en route, e.g. grapes
from multiple vineyards becoming wine, or become other products, like cotton and buttons becoming
shirts. There is the sheer number of elements to be recorded and manipulated if every instance of a
product is to get amoment of analysisthrough all stages of production.

So, for example, it was clearly possible to organise avaue chain tracking system using the assignment
of numbers and chronology to each producer and production event, but no one knew how far this
process would be of use in sifu along the value chain and for interested third parties.



Driven by the research interests of the team, the project took shgpe to provide
user-generated econormic, environmental and sodal information abouteach leg of
the supply chan (Porter 1985) showing produdion practices and actors at every
stage of the process as far as purchase and with opporttunity for purchasers to add
expeiences too. Its context was defined as the globd nework, where the identity
management of goodsusng technology such as RFID could give large companies
advantage ove othe's. Thusthetool beng researched was conceived to address a
growing divide beween neiworked players and those for whom busness would
become relatively more difficult, not because ther produdion conditions had
materially worsened, but because a new compditive practice has been introduced.

The technological focus of the project was determined by the funding. The
fundes had implicitly decided tha a tool would ensue and tha, in exploring
existing sodo-technical systems, workshop participants would be assessing how
to make interventions The multidisciplinary team forming hdd a range of views
on this: some more interested in research overview, some keen to show a gadge
and initiate change some fundioning at an abdract level and some keene to
undestand a workable assembly of interactions After debae, it was agreed tha
the tool would be conasived as generic, GDpen SourceO and suppoted by an
infrastructure that would make it robug and cheap enoughfor everyoneto use. It
would offer low bandwidth multimedia for sending stories and facts attached to
individud ingances of items. It was recognised tha it would not be viable to
build and test such atool as pat of the project: not only was the project short on
development time, but as research it would be unehical to put an end-to-end
prototype into small producrsQinfrastructure. Instead the team decided to build
relations with produers as partnes. bringing them in as informants to a
theoretical investigation to conault onideas, prototypes and uses.

Key Players

When we refer to @articipantsOin a research project, we often mean people who
are broughtinto the process for the purmpose of collaborating uponor evaluaing
an artefact@ design. Because we are looking at the research project as an artefact
in this paper, we view al players (theresearchers, fundes, intended beneficiaries)
as paticipants creating the research process and determining the structure.

In addition to the management team of the four researchers (M1-4) mentioned
above the project committed to working with two case study patners (to indude
small-scale producrs and thar contacts alongthechan), and, further, to fund:

¥ Two PhD students with CS and I T/HCI backgrourds (PhD1 and 2);

¥ Othe students building interfaces based on the research data for projects;

¥ A loca sodal researcher at each site of the case studies (LSR1 and 2);

¥ A research assistant, initially drawn fromthe soda sciences (RA1) and

subsequently (covering maternity) bringing interaction design skills (RA2).



Subgmoupsmet and collaborated as follows: management overview: (M1, M2);
research oveview: (M2, M3, RA1/2, PhD1); technica oveview: (M4, M3);
infrastructure: (M4, PhD2); design: (RA2, M3, [M2]); Chile: (M2, M3, LSR1);
India: (PhD1, M3, [LSR2]); consumer study: (M2, M3, RA1/2). Responsbility
was devolved within these subgmoups and it is indicative tha the team rarely
spokethrough one mouthpiece when togeher but kept the distributed feel of the
project by presenting the research serially to the BGDD network and others.

Extending the team, the management subgmoup chos its case study partners
pragmaticaly, reusng existing cultural knowledge and relationships. This
resulted in pursuit of partnersin Chilein the Fair Tradewineindugry andin India
to work with the shade-grown coffee of Karnataka. However, there was a
resulting lack of symmetry in partners and dynamics with them. Thevaue chan
of Chilean Fair Tradewineis straightforward to follow and has few steps3. Not so
that of Indian coffee: only some coffee estates in India are marketed discretely
and these are not the small ones; nonehave Fair Trade certification; the beans of
thesmaller producrs lose thar identity in an anonynouspile at the curing works
where they go to be graded; qudity crops and those with an ethical story are
buried along with inferior beans multiple traders get involved. The team could
choos between following a traceable coffee ling or staying true to working with
small produers - and urtraceable goods The team cho< the latter, patly to
increase the design space investigaed. That said, the political nature of the Indian
coffee sector intruded so there was no clear bounday about who was involved:
arguably thewhole Karnataka coffee indudry.

Decisonssuch as these were negotiated at face-to-face team meetings which
routindy excluded, because of distance, some members of the wider team who
needed information. Augmenting this stuttering flow of information, a broader
email list received a weekly updae of activities throughthe central point of the
project manager (M2). Supplementing theemail stream was a shared project blog.

Scopeand Method

Fair Tracing® studies lasted three years and were distributed across a wide set of
possible enquiries. Specifically, the team set objectives to gather undestandings
of thevalue chan actors aboutthe chan, to learn about actorsOworking practices
and use of ICT, to explore the needs and desires of the different chan actors and
wha they thoughta Fair Tracing typetool would be and do. Theteam also sought
to establish how much work actors would put into to developing stories for it,
inputing daa into it and prepaing thar material for the different cultura
contexts it would be shown in Bsince it was conceived to bea Web2 0 style tool.

Although the politics is never simple: when first approached the subsequent partners referred the FT
team up the chain to their importers for approva before agreeing to collaborate, who in turn required
permission from their distributors, a major supermarket chain. Once the supermarket had agreed, each
previous stage accepted the collaboration and a collaboration agreement was drawn up.



Overall, they hopeal to gan an overview of wha the two case study chans
wanted, as far as the consumers and to do so in a collaborative way, with long
term partners so that relationships could be established. A flavour of the research
isprovided here. Thedetail isoutsidethefocus of the pgoer (but see, for ingance,
Lightet a 2009)

Research activity: wha the subgroupsdid

At the producer end, the relevant subgroupsbuilt a relationship with the partners

in Chile and Inda and visited them to condud togeher:

* scoping of ICT use, views and knowledge of value chan, collaborative
identification of key elements of produdion processes to communicate,
willingness of local people to collect and share stories, and design workshops
to explore turning knowedgeinto representationd material,

* reporting on the project, testing ideas from conuumers, evaluaing changes in
interpretation/desire for a tool, trying out contrasting prototype interfaces as
an dlicitation technique to learn more about information to share, how and
why.

The research subgroup then mapped the use of relevant tools and implications
this had for inputof data, while the consumer subgoup conaurrently conduded:

* accompanied shoppig tripswith a diverse rangeof British consumers,

* asurvey of shopping priorities,

* interviews with consumersin front of interfaces, representing spatial, temporal
and sodal metaphors for the presentation of value chan information.

So extendve investigdive work was undetaken and, in addition, the wider team:

* explored IT platforms for peer-to-peer robug storage,

built prototypeinterfaces for different platforms, such as Web andiPhone

andysed the complexity of the value chainsand their implications

ran asemina for other organisationsinterested in tracing technologies,

wrote the blog and gave a number of talks, largdy in the UK and Europe

Mog daa were collected through semi structured interviewing and also some

limited ethnogphy with the busness partner's. Mog exchanges were recorded in

audio files, thoughsome were videoed and some sendtive speculative meetings
were only recorded in written note form by the members of the team present. The
research subgroup aso maderecordsof planning convesationsand meetings
Now tha we have presented the project, we will situae our discussion by
looking at the literatures on Development, participaory design and designing for
appropriation and use these as a way of teasing out some issues facing the project.

Processes and Principles

There is a long history of paticipaory design (PD) in developing ICT, and,
although many of these projects address tightly defined workplace problems
(Muller 2002) thereisapolitical senghbility to involving potential beneficiariesin
the design of thdr tools (Greenbaum & King 1991) in sympahy with the



ingoiration for collaboration at the heart of the Fair Tracing research process. In
spite of shared history, the nature of bendficiary paticipaion varies and can mean
co-designing research structure and defining chdlenges or can mean hdping with
predefined gods set by others. To complicate this, participaory practices in ICT
are not well established for contexts without organisation and structure (Muller
2002 Irani et a 2009. The PD movement comes out of trade unionism and
workplace automation, from sodally and technologicaly coheent environments.
PD projects have tendad to opeate in contexts whee there is collective
representation for local experts and where defined professiond activities exist to
address (thoughsee Dearden & Rizvi 2008on PD in a Development context).

(Before designa's can solve a problem, they first must define what it is. How
do designas of new technologies begin when they are unaure of wha they are
making, what it should do, or who will use it20 asks Erickson (1995) This
uncertainty mug undepin any new research project to initiate a design, but is
paticularly appaent with projects tha seek to serve the wellbeing of others. The
next two sectionsconsider the particular chadlenges Development projects bring,
and how these relate to design practices and bendiciary engagement, so tha we
can draw out how these issues impacted in the Fair Tracing project.

MevelopmentOand designing

ICTD (or ICT for/and [internaiond] Development) projects bring al the
chdlenges of implementing any new system butadd afew of thar own: they tend
to involve working across cultures, often with limited access between designe's
and intendad bendiciaries, and use speciaists from more indudrialised counties
to do design on behdf of communities whose understanding of technology may
bevery different from thers (Irani et a, 2009) As Donddson observes. GRemote
design (design from afar) and parachute design (design from afar with visits) do
not lend well to capacity building, let alone produd susainebility.O (200837).
Jug as the Fair Tracing project was conceived in the Globd North, with
exogenousresearch team and funding, so many Development projects come from
outside the region to be QlevelopedO Worse, the systems to be designed often
live only in the heads of funde and funded party and have no mapping to existing
needs processes and organisations Nondhdess, there is the impostion of
gpecifics from funding regimes tha need assurances before they suppat work.

At best, both funding and design team are flexible and will find emergent
solutionsto (roblemsOor @ppotunitiesOwith locals. However, without a clear
idea of either intended bendficiaries or thefundion of thetool being funded, there
is potential to loop. How you cast your net for participants will determine wha
you build, but shifting your gaze dighty might introdue quite another set of
bendficiaries with a different problem to solve or oppotunity to exploit. The
vhoOand the vhaObecome shifting sands in the project, with no means to
prioritise, since local knowledgeof conditionsis greater than tha of theincoming
designas. One way of dealing with this exogenougy is to move sowly and
engage extensvely, but funding does not often support this approach.



The Fair Tracing propostion is unusud in Development contexts: it was not
predicated on theidea of taking technology to aid a community, but implicates the
many endsof an internaiond Gridgedin choosng to learn new thingsfrom each
other. It isthe primacy of this bridging role for thetool tha first calls to mind the
notion of thebounday object, a device that (conceptudly at least) isrigid enoudh
to be identifiable across contexts, and yet plastic enoughto take on a local role
and context-specific meaning. We will return to this point later to discuss the
bridging fundion of some of the other bounday objectsidentified in the project.

A big chdlengefor Fair Tracing, with the world of producrs and consumers
asits users, was identifying the stakeholders tha own the problem beng defined.
The patnersOview of project activities would be highly determining B in that
their thoughs would form the basis of everyone®d undestanding of the issues B
but were aso less informed by research into the behaviour of the British
consumer (the project@ defined end point), than the project team@. This gave the
team responsbility as project owners to share indghts from both ends of the
bridgeand not give too much authority away to any single group.

The team@ authority as informants emerged in another Development context.
One judification for introduang specific fundions from outside is to assert tha
there are types of tool available in highly indugrialised counties which might be
of use in less developeal regions where they are not available in suitable form.
This postion of hdping others with ther "deficiendes’ can be judified by what
Sterling (2005) calls the Q.ine of No Return@ past which a technoalture cannat
voluntarily return to an earlier technoaultural condtion, and the Q.ine of EmpireQ
where Ghe imperial technoalture can spew its objects and processes abroad,
more or less at willGand Ghose who lack the produdive capacity are forced into
colonial or defengve positiong)(200510). Taking this perspective, it is an act of
assertion for colonised regions to develop ther own forms of artefacts and
processes to level the playing field. If enoughof the conaeption and embedding of
these artefacts and processes can be handled by the intended bendiciaries, in
theory at leadt, it is possible they can aso avoid being colonised by the values of
domnaing technologies b dthoughthisis a paticularly fraughtargument in the
context of commerce and internaiond capitalism. Fair Tracing was predicated on
this type of postion, in that the identity management of produds is joining a
worldwide network of information and control strategies, and the system would
be a tool with an identity management fundion for small traders to adopt, adapt
and use, either to compete with or to plug into new systems of accounbility.

Undealying other concerns in Development is aways the question of values.
Designing and indalling a new system and convincing peopleto usit is, in itsalf,
a hugeundetaking. Yet the act of enhanang welbeng cannot be expressed in
terms of equipping people with levelling tools. These are merely the meansto an
end. Wellbeng mus be expressed in first order terms (Holden 2004) and who
chooss wha tha definition will be? This raises one last Development issue to
discuss. Since the proposd tool is alink between different worlds it notonly has
a bridging fundion, but inevitably also a representationd fundion.
Representation across globd divides and culturesis profoundly political. And not
only are there politics in representing a socio-technical system across players, but



the act of doing so has within it the making of changes to tha system (see Light
2008) So, who decides on the representation(s)? How far is the system open
enoughto allow the matter to be decided by actors themselves in use-time, rather
than being alegacy of the designersOvision?And, withouta single editorial voice,
how do multiple different actors establish wha is in ther best interests as a
representation for marketing themselves as ethical, not least as ethical trends
changerepeatedly

Participation, openness and indderminacy in designing

In the section above we observe how senstivity to Development@ particular
chdlenges, such as the desire to avoid alienaing local people, can result in open,
ill-defined starting points for projects and varied and unde-defined contexts of
ue. And we have noted tha every design has elements of uncertainty in it,
certainly at outset. Dorst suggests design is complicated because one partly
creates the landscape onewill travel through (20@). Fischer asserts that, among
othe factors, Qcjomplexity in design arises from the need to synthesize
stakeholdersOdifferent perspectives of a problem@2007) Drawing onthework of
Rittel & Webbe (1984) who point out that one cannot undestand a GoroblemO
without having a concept of the solution, Fischer (2007) also observes tha
emphasizing the integration of problem framing and problem solving casts design
as a search for a problem space rather than jus within a problem space. Further,
this emphasizes the importance of problem ownes (for whom an artefact is
designal) as stakeholders in the design process because they have the authority
and knowledgeto reframe the problem as the problem space is undestood (2007)
For a system to work across multiple or unde-defined contexts, it mus be
open to adgptation. Designing for end-use appropriation, or beyondthat, end-user
cugomisation, requires an undedetermined artefact. Fischer suggests a2 @rimary
chdlenge of undedesign is in developing environments and not the solutions
allowing [problem ownerg] at use time to create solutionsthemselves. This can be
done by providing a context and an interpretive background againg which
situated cases coming up later can be interpreted®(2003) In this way, he unites a
paticipaory philosophywith a pragmatic respons in the spirit of distributed use.
If we look at the Fair Tracing system, it is a tool tha potentially embeds
completely into the context of produdion, coping with the very different priorities
and practices worldwide so tha items can be tracked from source to destination.
This kind of tool mug get out of the way of its usersrather than dictate behaviour
(a medium rather than a mechanism, in Bentley & Dourish@ terms, 1995) The
Fair Tracing tool can be seen as something of a hybrid then: with many highly
situaed voices engaged in problem definition, design and use, on the one hand,
and the need for awide open system for local appropriation as an outcome, onthe
other. As noted earlier, no single group had sufficient knowledge to design for
engagement with others and the project team took the role of mediator but had no

4 FT got caught out in an early prototype with a map interface by the sudden emphasis on food/fuel

miles at the expense of other ways of recording environmental impact (see Light 2008).



clear mechanism to prioritise fundions or representations All of which Ieft the
research wide open.

Discussion of openness in this literature has been concerned with the resulting
technological artefacts and not so much the design approaches for making them.
In another set of discourses, anthropologists and information science researchers
D to name but two examples - have reflected on the interpretive flexibility of a
wider range of design phenomena In the soda sciences, the work of Denzin
(1989) and Lincoln & Guba(1989) has been influential with regard to taking a
more interpretive, emergent approach to research. Design discussion framed in
this sodal science discourse has been shown to value the open, indderminate,
interpretive approach similar to that presented here. In the information sciences,
the work of design anthropologists (e.g. Nardi & O@ay 1999, Suchman 1987)
has further influenced researchers to develop interpretive, flexible approaches to
revea aricher sense of the sodo-technical context. Within design practice, the
closest one comes to the Fair Tracing research style is the use of cultural probes,
sent out as a research tool to enquire into local meanings (Gaver et a 2004)
Critical Design which, like art, serves to chdlenge people@ perceptions rather
than beusad in theform conceived (Dunne& Raby 1999) and designs that trade
on ther ambiguity as a way of investigaing potential use (Gaver et a 2004)
These have in common with Fair Tracing ther desire to solicit multiple and
contrasting undestandings rather than pin down a single designable angle.
However, they have not been focused on the Development context and all have
been conaived as an dlicitation stage informing designes through the
involvement of users, rather than as a means of engaging user-designas in
building thar version of the self-same project.

Boundary Objects at Play

To sum up, when we look a Fair Tracing we are examining the interpretive
flexibility of an idea. Thisisdistinc from looking at flexibility in implementation
of that idea D i.e. in the tool - or usng indances of tha idea as a probe for
informing on other ideas, asis more common in design. Theidea has become the
design artefact. We now look at how the idea - and various other aspects of the
project, such as the metaphor of the value chan - became situated and crossed
boundaies. To dothis, we first outinethe concept of thebourdary obyject.

Bounday Object: concept defined

Star (Star & Griesemer 1989)introduced the bounday object to explain objects
inhabiting multiple contexts at the same time whilst having both local and shared
meaning. Thenotionis further explored in Bowker & Star who describe bounday
objects as @Qho obijects tha both inhabit several communities of practice and
satisfy the informationd requirements of each of themO (1999: 297). Such an
object appears robug enoughto travel across contexts and between communities
of practice in an identifiable form, yet flexible or (plasticOenoughto take on the



meaning of the local context. Different groups can and do inscribe different
meaningson the information represented in a specific artefact or process. Thus a
bounday object can serve a key role in developing and maintaining cohaence
across communities. Further, the bounday object as an andytical device draws
attention to the possible form such bjectsO might take. This conception of
bounday objects has received wide acceptance in a numbe of disciplines (see
Andason 2007 for furthe discussion). For Roth & McGinn (1998) bounday
objects are insriptions used across communities of practice and constitute
embodied representations They serve as Onterfaces between multiple sodal
worlds and facilitate the flow of resources (information, concepts, sKills,
materials) among multiple social actorsO(Roth & McGinn, 1998:42). Thefocus
turns from representation as mental activity to inscription as soda activity. We
build on these conceptionsto examine ways artefacts, processes and playersin the
project served such fundionswithin and across the communities involved.

Research Project as Bounday Object

Wha we have in Fair Tracing is an attempt at maintaining a logical but awkward
gpace of spaces. There is value in keeping openness in many dimensonsbecause
of thetype of tool being proposd, yet when these are consdered cumulatively; it
isto produce apotential miasma. In paticular we can identify:

* the openess of meaning necessary for Development work across business
processes, cultura boundaies and undestandings of knowledge to be
valuable to any participant;

the openess of approach necessary to ensure tha everyone from different
research and practice communities can contribute ideas and perspectives,

the openness of participaion boundaies to ensure tha al related chan actors
can contribute thar defining perspective and seek ther own representation;

the openness of the design solution so tha all the learning from the project
may befindly boundinto oneunifying system or many distributed ones;

the openness of the technology so tha the knowledge/codecan be adapted.
Clearly, this creates a highly inddgerminae problem space. This would be a

weakness on a development project, but this was a research project. We can
regard thisindgerminacy as an oppotunity. To make this point, we have selected
three contrasting perspectives on the project to review for thar implications

TheLosRobles version of theFair Tracingidea

TheFair Tracing patner in Chile was the Los Robles winery collective® and ther
suppliers and owne's, 44 vineyards of whom four are Fair Trade certified.
Producersin Chile serve goods to supemarkets in Europeand Americathat have
stringent accouniability demands Because they are part of these supply chansas
well as othe's, Chilean producrs have to meet globd standads for exported
goods even if they are not required to meet them domestically. Producers are

> Unfortunately, the collective was dissolved in 2008 because of economic pressures.



dependent on major distributors for ther livelihoad and it becomes in everyone3
interests to be able to isolate any bach quickly and eliminae any problematic
items (and only those items that are problematic or might be contaminated).

The winery has a precise audit trail. The logistics manager writes in log files
tha trace each bottle of wine back to a dae of produdion, a vat of fermentation
and a batch of grapes. Thelogfiles exist in large boundbookstha reside behind
him in his office and tha can be cross-referenced in a matter of minutesif thereis
an issue with any of the bodeya@® output Updairs the oenologist is blending
wines and recording her results in a dedicated database called Kupa, which she
shares with the reception centre tha grades producersOoutput into A, B and C
category grapes. In the next room, the lab staff are measuring acidity and putting
the chemica analysis into a Word document that is then printed and stored in a
folder. In other words the use of ICT for mapping the supply chain within the
bodeyaitself is fractured and involves multiple types of record. Only some are in
a form tha can be manipulated. The story is much the same for the growers.
Some have spreadsheets for recording daa; some, a book. One foreman records
information in an Excel spreadsheet for himself, then takes the daa out of it to
interact with therest of the vineyard® produdion processes.

Althoughthe bodega employees were interested in theidea of a marketing tool
for communicating with consumers and prepared to consder what kind of
information they might enter into it (Fig 1B), they talked about tracking
technologies. They saw a means of putting dataiinto a Fair Tracing tool from each
stage of produdion and in so doing bypassing the fragmentation of ther internd
systems. For them, thereal value of thetod was for logistics management.

The Indian coffee sector’s version of the Fair Tracingidea

The Indian coffee sector is not of onemind. Indugry bodies such as the Indian
Coffee Boad, a naiond government organisation, and CoMark, a marketing
coopeative of coffee growers from the three coffee-produdng Indian states, each
have an agenda Speciality coffee growers, and the federations and many self hdp
groupstha suppot very small growers (with land of 10hectares or less) have
ther place. Economic circumstances such as falling coffee prices, poa harvests
ove 10 years, deregulation of the indugry and the tax situaion (if you sell over
the gate of the estate you pay no tax, butif you take produce to the curing works
you pay 25%) determine growersOwillingness to take some actions and not
others.

Two trendsare relevant here. Indian organisationsare keen to use technology,
in keeping with India@ mission to be a county at the forefront of science and
technology. They are also aware of a trend to go it alone without internaiond
(and particularly globd multinationd) intervention.

Following coffee from the small plantations to the curing works, as noted
above is to watch it lose its identity immediately. Whereas Los Robles wine is
accountble to thelast drop, much coffee makesits way from plantation to sack to
curing works b often already in the hands of an indgpendent small trader B and
from there into multi-source ingant coffee powder (roasted and packaged, but not
in such a way tha a thread unites a produer with the jars on supamarket



shdves). Small pgper chits record the amountof different grades of coffee so that
growers can be remuneaated. Mechanisation of datais very limited. To al intents
and purposes, the Indian coffee sector did not look ready for the tool, with no
recordsto grab automatically as part of congructing a chan and no traceability.

The impact of the Fair Tracing project in India was unexpected then. Without
much interest in the research project, the different interests in the sector came
togehe to work on tracing. United by the efforts of one PhD student to
undestand and affect the conditionsof coffee produdion, as of December 2008a
working party involving people up to state govanment was investigating tracing
technologies for thewhole indugry. There was nointention (at time of writing) of
widening the remit to other sectors beyond coffee, extending its scope beyond
India, or of involving theresearch team in thedevelopment of thetool.

The Ethical Consumer Information System (ECIS) version of Fair Tracing

In late 2008, researcher M2 hoded a research seminar on (Ethical Consumption,
Traceability & ICTQ Many members of the team were there, joined by others
interested in ethica consumption. Presentations during the day involved several
notfor-profits, Web2.0 ouffits and a small commercial company active in the
tracing space. A major topic was tha no organisation had solved the problem of
representing ethical information in a form tha indicated at a glance wha was
beng meant by @thical® Each system seemed to have met only pat of the
chdlenge Some had user-generated recommende modules; some had scoring for
different ethical conditions The Fair Tracing project broughtideas of provenance
in theform of working with producers and representing the value chain.

At time of writing, thirteen British, European and American organisationswith
an interest in promoting ethica consumption were meeting virtudly in a bi-
weekly phoneconference to discuss daa standads Some of these groups had
been at the seminar, but others became interested throughword-of-mouth over the
following weeks. Many participdaing organisations are not interested in research
as such, but are pooling knowedgeand ideas abouta consumer tool and common
data/information standads Drawing on these speculative discussions
paticipants with the try-it-and-see philosophy of Web2 0-cum-agile-methods
make a working prototype between meetings Approaches are evaluaed and
modified. Mog of these projects are fudled by individudsOprivate passion and it
is symptomatic tha the commercial company could not afford to take part. The
outcome will not be Fair Tracing research; it will be the joint discoveries of the
ECIS.

Andysis: theproject as player

It is clear from the stories above tha the GridgingOfundion of the Fair Tracing
idea B particularly in the shgpe of the value chan D proved a powerful device
around which local naratives could form. The chan metaphor worked in two
ways across contexts: to make explicit the produdion process as both a physcal
and virtud phenomenon and to stress the connection to trade and conumption
activities. We might say tha the value chain functioned as a @neaning probed



Other features, such as the rhetoric of GDpen SourceOwere also persuasive, and
reflect the moral commitment of Development. In short, the idea proved a
tractable representation of a series of categories, or system, with the correct moral
gloss to evoke interest and win alignments P a catalyst. The focus on inscription
offered by the notion of the bounday object hdps us appreciate this meaning-
making as soda activity moving across and between these communities.

Other Boundary Objects

Looking at Fair Tracing is like staring at a fractal picture. With the degree of
openness yet definition appaent in this project, it is possible to show how almost
all aspects were bounday objects of oneform or another, but here we pick two
more to andyse in detail. Thefirst, thevalue chan, is amgor pat of the project
as both process and artefact, while the second, the blog, is a minor component but
shares the symptomatic characteristics of thewhole.

Value Chain as artefact and process

Returning to the value chan, we now explore its fundion more closly. It is
possible to see this produdion and trangportation process throughthe purposes of
players in the project. One of the main participatory exercises conduded (for
ingance, during a Chilean design workshop, Fig 1B) was asking partners to draw
a verson of the value chan and annotite it with information they collect and
would consde of interest to pass on to consumers. The following hopes for
computer suppoted collaboration appeared during discussions
To represent thevalue chan as a means of educating the conumer

* Torepresent thechan as ameansof eduating theplayersin thechan

* To connect theend-producer to the consumer (and vice versa) for didlogue

* To connect the produdion actorsin thechan to each other

* To give (easier) accountability to producersin dealingswith distributors

* To give specific soda, environmental and economic information on produds
* Toidentify individual instances of items and track them across their joumey
* To ater power relationsbetween actorsin thechan

* To deiminate pats of the chan which add no value but take resources.

Fairtracing design
The value chain

1A.

Fig 1A: the interaction designer® interpretation of the stories told her about the chain. Fig 1B:
Bodega employees in Chile draw out the value chain and annotate it for a consumer audience.



We might note tha, while no two items are mutudly exclusve, ther rangeis
impressive. Even designing an undedetermined artefact would make the find
tool potentially very complicated. And taking the value chain as adesign stimulus
didn®simplify matters for the team, as their multiple perspectives reveal:

From computer science: the chan is a series of sequential events tha can be
boundel, identified and ordered in terms of time and duration between trangtions
Trangtions occur a each point tha value is added, ownership changes or
movement initiated. Each produd and actor can be given a discrete number that
will allow produds to be mapped and assembled in chans Information can then
be attached to any event in a variety of multimedia forms throughthe creation of
fields (design meeting, UCL, London)

From econorric geography: Orhe term value chan describes the full range of
activities which are required to bring a produd or service from conaeption,
throughtheintermediary phases of produdion to ddivery to find consumers, and
disposl after use (Kaplinky 2001) Different value chans are characterised by
processes and actors involved, by the nature of linkages between these actors, and
by theoveral govenance structure of the chan (Gereffi et al 2005)[...] induding
therelated power relations information flows and discoursesQ (Kleine 2008110)

From interaction designMCl: a series of physcal joumeys between stages in
the produdion process involving the use of multiple technologies and different
information systems, which more or less efficiently ensure the trandation and
perpetuation of information as the produd passes towards the consumer. At each
stage a different cultural, economic and political context determines busness
people® tolerance for additiond data entry overheads the kind of interfaces that
are appropriate and the form of representation information should take. (design
meeting, home of interaction designe)

From IT entrepreneurship: friends and contacts in a mesh of sodal relations
tha make up Bangdore sodety, who embrace certain values, will band togeher if
interests are best served, who have astute relations with members of the state
goveanment and the naiond trade boad for thar commodity, who shae
information strategically, and who will consider making their produd traceable if
bendits outweigh tax pendties. (fieldwork, Bangdore)

Analysis

The project ddiberately set out to collect aternative readingsof the value chan
and these fed into the design of the consumer work to investigate spaial, temporal
or sodal representations A prindpd objective was to collect information about
wha produers were prepared to share in terms of confidentiality of busness
data, collection overheads self image, etc. Theteam aso soughtto hear patnes
express thar relation to the rest of the chan, nating the political issues. We can
see arangeof political motivationsin the list, from educating others to improving
local knowledge to eliminaing actors who siphon off profit. However, the
exercise of constructing the chain was aso means to ge patne teams talking
togaher and negotiating ther undestanding of the issues. In this respect, the
artefact (the value chan idea) ingired a new process (condructing the chan
together) which mirrored the actud process of progressing aong the chan. This



process involved identification and articulation of chan fundions politicizing
them. And this chan became artefact again throughdrawing (Fig 1A and B), to
become both arecord and afurther tool with which to negotiate meaning.

It is also clear from the accounts above tha no single undestanding of the
chan existed in the research team (thoughthe accounts are polarised versiong. It
is possible to see a mix of applied and abdracted description. The CS versionis
stark; others are progressvely more sodal. Some versons of the chan
presuppo® an intervention while others reflect a greater interest in how chans
exist and run throughsodety. The difference between design- and socia science-
orientated disciplines reveals itself. But, in reality, athough everyone adoped
different postions as a starting point, individuds gave accouns drawing on
different traditions at different times for different purposes. Particularly the HCI
specidist (M3), who bridged subgroups used multiple postionsto keep a broad
view of theissues alive. And moments of definition hdped clarify problems.

For indance, in reviewing the possibility for an end-to-end numbering system
based on events (the CS view), it became more apparent to the team tha not only
was the overhead of daa entry too much to ask of small busnesses (certain, but
not all, daa could be automatically @rabbed®, but there would be problems
fitting third parties in. Bodies like the Fair Trade Labdling Organisation which
certifies Fair Trade goodsor Oxfam couldn®opeate in the chain usng numbers,
codes and events and would probably have to be ®ed inCthroughtrade bodies or
producers as intermediaries to attach them to theright parts of therightchan. The
choice between creating a system to be used by single producers to communicate
directly with consumers, or onetha could only opeate as a federdist syndicate
reflecting a whole sector came into relief (Dearden and Light 2008) So,
engagement with the engineering view threw attention on the sodo-econonic.

The blog

The other example to be examined here is less central to the research work of the
project, but had a critical place in raisng profile, building credibility and
disseminding. The Fair Tracing blog (www.fairtracing.org) served as a man
repostory for any information or idess in the team tha were seen to have lasting
significance. Further, the blog was public-facing, and comments, messages to
team members and pasond encounirs reveal tha it was read by interested
people without a direct link to the project. The resource had major responsbility
for giving the project an externd image But the blog was a compound object,
free of syntheses or summaries. Many podings conarned tracing technologies
and organisations interested in ethica produdion or sourcing, but othes
recounied Fair Tracing activities or thoe of Development projects usng e
commerce. Encyclopaedic style entries sat next to stories, while other forms of
writing, such as the abdracts of academic pgpe's, and media, such as some video
and extengve images, accompanied more narrative sections Pogingswere tagged
with themes tha related to the purmpose of the project, but new tags could be
initiated by anyonebmore folksanomic than hierarchical ®and the chronological
presentation of the blog meant tha a potpourri of information met the casud
visitor. In summary, the many voices of the project owners joined up as one



aggregaed vison of making change but did so as a collage not a set of
intentionsor gods.

Andysis

The Fair Tracing blog, as a small pat of the bigge whole, reflected the
multiplicity of versionsof the project in atypicaly Web 2.0 way, where plurality
is enshrined and folksonomes challenge the ordered world of information
management and hierarchies. By eschewing a single authoria postion, it gave
purchase for all comers to the project through its diversity and lack of single
interpretation, but was still distind enoughto be pat of the branding of the
project as recognised by the team members. In a sense it was a pefect avatar of
the project: plurdlistic in naure and never committing to one perspective. It
offered an interesting contrast between the cohgence of individud pogs
published (in styles acknowledging the different writing traditions of different
membersOfields as well as preferences) and the arbitrary composte of pods
viewed. With no overall design, extracted meaning is entirely situaed and
emergent. Its plurality encourages the multi-interpretation possible of the project,
shown abovein other respects.

Interpretation and Refl ection: Boundary as Bridge

Much andysis has already been included. Here we look at the overall postioning
of the project and what this might contribute to further work in the field, given
our intention to suppot undestanding of working with ICT in a Development
context and to extract value from an @morphouDinterdisciplinay research
project.

Thedevelopment process reflected an aim to work sendtively across cultures B
reflected it, perhgps too closely. Prototyping went on but without precise
recommendations for an end-to-end tool. We have noted the breadth of the
research question (entertaining much produdion, trade and consumption
worldwide), the limit of researchersOtime and reach (a factor of finandng rather
than persond competence, but neverthdess relevant), ther ambitions to work
collaboratively with their partners and to keep the bigger ®ridgingQvision of the
project in sight Agang this backdrop, individud findings such as acceptability
of methodsand the reception of interfaces (presented in Light et al 2009, Light
2008,Kleine 2008 butnot addressed here), become amog inggnificant.

In asking about the difference between two produdion contexts, the team
noted that a technical solution could not be smple. In asking aboutthe needs and
desires of different patnes, the team established tha the purmpos of a Fair
Tracing tool could be as diverse as the actors it might represent. In asking about
the messages tha were seen as important to communicate along the chan, the
team recognised tha any tool would never be a fixed representation but would
forever be a site of contested meaning, made complex by subtieties of languaye,
values, forms of expression - chdlenges brought to the fore in cross-cultural



work. In seeking to represent a sodo-technical system to tha system, the team
accepted that there was no chance to be dispassionde observers, tha the act of
asking questions was as influential as any action research and tha, before any
actud implementation had an impact on relations the fact of the research would
enter and changethe system.

In sum, the output of the research, when judgel agang othe UK research
projects, was deemed successful usng variousmulti-disciplinary success criteria,
induding negatives like not exploiting representatives of small busness. But was
there value in trying to keep the bigger dridgingQvision of the project in sight,
when tackling any smaller part might have been more produdive in conventiond
design terms? What kind of research team holdstenacioudy to an idea even when
they find tha the pursuit of it stymies greater credtivity at the implementation
level? And is there anything from the experience tha might feed into other
projects to enable them to fundion more effectively, given tha indeerminacy and
multiplicity of interpretation sit at the heart of Development work?

Theteam collected a wealth of inconsstent but useful design information. The
diversity of it speaks to creating a system with the openness seen in the project
blog, described above where voices from different actors form paternsin the eye
of the beholder. However, openness is only useful if it is sufficiently structured
tha it can be exploited. For ingance, the ECIS example shows the value placed
on consstent standadsin ethical data to undepin user rankings And structuring
proved contentious since different actors had different purposes in wanting the
tool and thusappreciated different fundions In our initial examination of issues,
we pointed to values: deciding wha is best for people@ wellbeng and how this
decision-making is managed between players (funders, researchers or the political
hierarchy of intended bendficiaries). To ask whose wellbeng should betargeted is
to ask whose fundiondity to embrace. In doing Development work, change for
the greater goodis a highea orde pumpos than embedding tools and thusnot for
an exogenousteam to legidate upon any more than they should presume to know
a priori wha isimportant locally. We have discussed some knots into which this
agenda can tie a project; and we have pointed to Fischer® idea of developing
environments (not solutiong to provide an interpretive background (2007) What
we argue now is that the negotiations of the project offer a possible b jug one
possible Bnavigaion of thepolitical and ethical aspects of thiswilderness.

Here we return to Erickson@ question: How do designe's begin when they are
ungure of wha they are making, wha it should do, or who will use it? (1995)
The ethical path would not seem to be the decisive one It would be fair to say
tha the project boasted an ill-defined problem: a design landscape oneforms as
onegoes throughit (Dorst 2003) But it might be appropriate aso to describeit as
Qll-defined researchGn the sense that, at start, it is not clear who is the subject of
the research, or more accurately, who it is appropriate to sample, and it is not
clear whar the research is to provide The team began a discovery phase with
paticipaory elements and never truly emerged from it, despite conduding valid
research. The team eschewed an early synthesis of stakeholder perspectives and
conequently never synthesised them. But they also created the space of spaces
for political discussion and appropriation to take place.



There were ever more versonsof an idea, each with its own condraints, and
behind it always the same vision. Using the device of the bounday object we
have shown how appropriation of the vision became possible. This would be of
gentle theoretical interest were we not able to point at two startling appropriations
(India, ECIS) tha could not have been predicted. While one cannot ddiberately
design bounday objects, in usng the bounday object as conaeptud device for
andysing the project and its many elements, we are remindeal of the role tha
incription of meaning plays in trans-disciplinary and trans-cultural contexts like
those experienced throughoutthe activities described in this paper. Thinking in
terms of bounday objects and boundries gives one cause to ask which
boundaies are beng crossed and how they are maintained. Sengtivity to
conditions and relations the intention to indude patners in defining and
articulating the research question and desire to ddiver something of mora vaue
all postiontheresearch, despiteits al-too-typically exogenousorigins It is, then,
not so much tha there is something to learn from the project, as recognising how
tenacity and flexibility permeated it and to what effect. It is offered as a project to
think with when designing other interventions Presented here, in yet another
interpretation Di.e. as we have seen it and accompanied by our andysis Bit draws
attention to what each set of actors perceives to set them apart (unique values)
and, in this way, suggests a responsve approach to issues tha are not uniqueto
Development. Indeed, we expect to see similar issues pervade a greater nunber of
projects if, as promised, pevasve computing brings digital technology to
colonise more aspects of life.

In summary, through this andytical process, we are made mindful tha
artefacts are sodo-material forms. Similarly, examples from the Fair Tracing
project also show how process can be framed as such sodo-material objects. For
this reason we have come to recognise that the find produd, so to spesk, of the
project was, in fact, a process tha has been capable of holding form across
contexts and communities while remaining plastic enoughto take on the values
and meanings inscribed by local communities and players. The device of the
bounday object hdped us redlise tha, while this condition nauraly poses many
chdlenges for the @esignOgods tha motivated the project, the result is a
necessary consquence of holding steadfast to the core values of designing
collaboratively in Development B values tha remained condant across al
contexts.

It is interesting to reflect, and this paper begins to do so, wha happensin a
design research project for a sodo-technical system tha seeks to occupy multiple
gpaces with enoughinterpretive flexibility to alow it to become meaningful and
embeddd in the wider world. The strength of the idea (the connection between
producer and user, thevaluechain, thedrive for ethical behaviour, the moral tool)
has qudities of the bounday object. And the way that different team members
formed a loos aggregae provided the open weave tha alowed the bounday
object to endure in an endlessly pre-designed Band therefore fertile Bcondition.
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