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Abstract

Practices of openness have grown popular across diverse domains (e.g. open science, open source
software, open education) as they can spur innovation and liberalize society. But to date, we know
little about how groups and leaders achieve such goals through openness, largely because
knowledge remains siloed within fields. Thus, needs exist for interdisciplinary terminology and
guidance on “doing openness.” In this Perspective, we address these needs first by defining an
interdisciplinary concept — open organizing — that describes how people collectively pursue goals
along dimensions of transparency, inclusion, and distribution of decision rights. Next, we distill
four lessons for managing open ecosystems: balanced organization design, transparent power al-
location, flexible information tools, and intentional social norm development. We do this by inte-
grating expertise from academia and industry across multiple domains (including open
scholarship, open education, open strategy, open source software, open design, and open innova-
tion). Finally, we call for more research on openness — both within and across domains — to support
those who seek to address great challenges of our time through openness.

Introduction

A growing number of fields, industries, and governments are adopting openness'®. We see its
prevalence in open science, open source software, open education, open design, and open govern-
ment, among other “domains” of openness. Some of these domains consist largely of decentral-
ized, disjointed collaborations between academics’. Many others grow into interconnected open
ecosystems in which managing organizations and distributed contributors shepherd open artifacts
(like research software, hardware designs, data platforms, and online encyclopedias) that govern-
ments and philanthropies increasingly fund®’.

Openness is not new, though: philosophers have long sought to create open societies'®!!; open

universities grew out of education traditions'?; and physics, biology, and management increasingly
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Figure 1: Dimensions of open organizing. Each horizontal line represents one dimension. The
orange points and lines represent where a hypothetical ecosystem might fall on the dimensions.
For example, an ecosystem might be accessible to those already in the ecosystem (more trans-
parent), but difficult to gain access to (more exclusive), and with modest hierarchy among deci-
sion makers (both distributed and concentrated).

center the openness of systems'>!4. The increasing adoption of openness across domains has added
to the diversity of meanings of openness. In this article, we define openness as an organizing prin-
ciple, i.e., “ways by which work gets coordinated and information is gathered, disseminated, and
processed within and between organizations™!. Three dimensions underlie this principle: (1) trans-
parency/opacity (who can see which information), (2) inclusion/exclusion (who gets to be in-
volved), and (3) distribution/concentration of decision rights (who gets to decide) (Fig. 1)".
Domains of openness may find themselves at different points with respect to each dimension, par-
ticularly because these dimensions do not encompass the totality of openness in every domain (e.g.
reproducibility and replicability are common in open science'®). Still, these dimensions are com-
mon to most domains of openness'.

Openness requires careful management

Proponents argue that practices of openness (like transparent recordkeeping, attributing work to
individuals, and free information access) provide means of achieving desired ends, such as inno-
vation, accountability, and reproducibility*®-!51°, Openness also allows organizations to respond
to changing societal values toward more equality, democratization, and liberalization®?**!, How-
ever, just “opening up” does not automatically yield these benefits. Open ecosystems need careful
management. For example, managers (whether individuals or groups) need to decide how open to
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make their ecosystem as not all ecosystems should be open about everything (e.g. medical and
student records). Managers also need to be cautious of potential downsides to openness, such as
increased surveillance and decreased autonomy?2.

Posing a further challenge, the dimensions of open organizing often conflict with one another. For
example, people weigh how much information to share against shifting societal values (like diver-
sity, equity, and inclusion policies) and power dynamics (who’s in charge)'"*>?*, In open science,
policy mandates are driving open access'®?* (a form of transparency), amplifying scientific trust
and increasing readership?®. At the same time, these mandates favor historically wealthier and
larger centers of research, thereby excluding some scholars®’-?® (exclusion) by pursuing innovation
through transparency (although financial support and incentive structures can offset open access
publishing costs to alleviate this). Enduring preservation, access, and reuse of open information
(transparency) also require investment in expensive data infrastructure (excluding those without
resources). In the domain of open source software — a domain long considered a bastion of open-
ness —some communities and companies are becoming less transparent to facilitate greater control
by concentrating decision rights®’. And while transparency can disseminate important technologi-
cal advances in indigenous and health contexts®*3!, it can also come across as extractivist, colonial,
and disrespectful of individual or collective rights®?. Consequently, openness requires careful man-
agement and may not always be beneficial*>**>7,

Interdisciplinary guidance for managing openness

Given the challenges of managing openness, we address the question: How can researchers, prac-
titioners, and leaders manage openness to achieve their respective goals? Even though there is
considerable knowledge about managing openness, this knowledge tends to remain distributed
within particular domains of openness. Put another way, what different domains know about man-
aging openness is rarely known to individuals in other fields or to junior scholars'. This is likely a
result of knowledge boundaries between disciplines because different language, meanings, and
interests can make understanding how other fields manage openness more difficult*®*. Consider
the varying meanings of openness within different domains, for example: software (open source
licenses*’ and communities) versus intelligence (open source intelligence, analyzing unclassified
data*!"*?) versus education (open education, making knowledge widely accessible). These founda-
tional language and meaning differences can make it challenging to determine whether there is
any general advice on how to manage openness across fields.

In this article, we bring together insights from different fields to provide interdisciplinary termi-
nology and guidance on how to manage openness®>*. This interdisciplinary view provides insights
into the dynamics of openness and closure in several domains; how, in different fields, practices
of openness result in both intended and unintended outcomes (like innovation, broadening partic-
ipation, and scientific validity); and how practices and outcomes manifest differently in different
domains. As such, the article holds potential to make science more transparent and trustworthy
given the general lack of reproducibility in multiple fields***®. Our recommendations could also

3
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Box 1. Four lessons for open ecosystems

Organization design: ldentify what you hope to achieve by opening up. Then, assess and
design how open/closed your organizing will be along the three dimensions. Consider a bal-
ance of openness and closure to achieve your goals.

Power allocation: Pay attention to who has power and what powers they have. Make power
structures more transparent to improve implementation and sustainability of open organizing.

Information sharing: Adopt flexible tools to aid creation, distribution, and accessibility of
information for an array of contributors and stakeholders, over time.

Social norms: Intentionally craft norms and make them transparent. Make it easy, and even-
tually incentivized, for people to behave in agreed upon ways.

make open communities (for design, software, science, and others) more resilient to participant
burnout and funding uncertainty®’.

To that end, this Perspective provides interdisciplinary factors for readers to consider about how
to manage openness in their distinct contexts, through two techniques. First, we bring together
scholars and practitioners from diverse disciplines to share their experience in managing openness.
The group includes experts from open research, open education, open strategy, open source soft-
ware, open design, and open innovation. Second, we discuss our disciplinary knowledge of open-
ness along four lessons for open ecosystems (see Box 1). These lessons relate to organization
design (setting group goals, structures, and processes), power allocation (who holds what mecha-
nisms of influence), information sharing (its creation, distribution, and accessibility), and social
norms (values and practices people teach each other), factors that seem to be common across dif-
ferent fields. We close with a call to action for more research on open organizing and dialogue
across domains. We hope these insights will aid decision-makers and researchers alike as we en-
gage with important challenges of our time.

Organization Design
Early decisions to open up shape future decisions

The first decisions leaders often make are choices about their goals and how to coordinate (or
organize) people to achieve them. This means making “classic” organization design decisions (re-
porting structures, divisions of labor, processes, rules, etc.), but also design decisions on openness
(who has power to do what, how people should interact, who can see what information, and for
how long)!. Specific choices of information and communication technologies, legal decisions (e.g.
licenses), and management policies (like codes of conduct) each enable certain activities while

4
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constraining others*®~!. For example, wikis can enable more dynamic, scalable, and transparent
recordkeeping than a quarterly document release process might, but can also incur coordination
costs depending on their designs*®°2. Further, early decisions can have enduring effects on how
transparent, inclusive, and distributed an organization will be throughout its existence. Early deci-
sions about openness (like what to strive for and which members will lead those efforts) are diffi-
cult to reverse. This is because changes later on often conflict with stakeholder expectations and
social norms, which in turn can cost organizations some of their legitimacy”>->.

Complete openness/closure are challenging to achieve and maintain

In most cases, striving for the extreme in each dimension of openness is difficult for organizations
to manage. Take the transparency dimension, for example. Information tends to remain opaque
unless owners record, share, make accessible, and preserve information over time?. In open gov-
ernment, full transparency is challenging to maintain and can produce internal conflict that can
even threaten an organization’s continued existence®. While limited amounts of opacity can ena-
ble innovation, too much prevents groups from performing their best>>. On the other hand, trans-
parency is essential in some cases, such as for inspection, reproducibility, and replicability in
science***. Thus, organizing designs need to carefully consider what information to make open,
balancing transparency and opacity>®. Open contexts often involve multiple platforms and actors,
so the ability to sustain a desired level of openness benefits from ongoing information awareness
(e.g. monitoring social norm evolution)®’ and information curation (i.e. strategic selection, inter-
pretation, and sharing of information).

The inclusion dimension requires careful balancing too. Even when including everyone is the goal,
exclusion often needs to be present to maintain open collaborations. Exclusion removes actors that
consistently disrupt the goals of a community or harm other members such as via using aggressive
language®’, undoing others’ contributions without explanation®>%°, trolling®'%?, plagiarism®*-%4, and
other forms of antisocial behavior®®. As a result, exclusion can enable leaders and members to
better achieve inclusion®®.

In sum, early decisions have meaningful long-term implications, and striving for complete open-
ness along any of the three dimensions can have unintended consequences. These suggest a prag-
matic approach for open ecosystems:

Lesson 1: Identify what you hope to achieve by opening up. Then, assess and design how
open/closed your organizing will be along the three dimensions. Consider a balance of open-
ness and closure to achieve your goals.
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Power Allocation

Power structures shape openness

Power is the potential to influence others through mechanisms (e.g. information, resources, au-
thority)®’%°. People draw power from many sources in open organizing. Simply having data on
academic authorship (information about attribution) yields power by enabling new analyses of
outcome disparities. Such analyses empower efforts to advocate for greater publishing equity’’.
Likewise, legal rights (a form of resource) empower authors, artists, and indigenous creators by
providing them with greater flexibility to protect, distribute, and receive compensation for their
work. Power is also relational — existing between people®’%°. Relationships of authority yield
power structures which can take many forms in open organizing contexts. Every person in a group
might get an equal vote (distributed power) or one person might hold all the votes (concentrated
power) among many other possibilities*’.

Power structures have multiple influences on open organizing contexts. In open organizations,
those with greater power typically decide who gets included and define social norms*®. Organiza-
tional power structures can also affect society more broadly. For example, the authority of organ-
ization decision makers (over whom to employ, how to incentivize employees, and where to draw
organizational boundaries) can create and perpetuate societal income inequality’’. In open network
contexts, power is often more diffuse, with most individuals having few connections and a few
have many connections. These networks and the underlying organizing platforms (like Facebook
or GitHub) tend to create opportunities for leaders lacking formal authority to exert power by
managing information, harnessing emotions, and building collective identities around shared in-
terests"®’2. Making decision rights transparent can increase participation (and hence alter power
structures) in these contexts’®, but decision rights may need to be obscured in some cases to protect
vulnerable participants. For instance, the owners of social media channels for the open movement
Occupy Wall Street were labeled “leaders.” This made them vulnerable to criticism and rebuke,
thereby limiting their accomplishments®'.

Open organizing tends to exclude people

As we see, then, openness tends not to benefit marginalized individuals or organizing efforts as
much as it benefits those with resources and connections (i.e. those “in power”). Open access
publishing exemplifies challenges faced by marginalized individuals: They may lack the funding
(e.g. for article processing charges), language competencies, and access to prestigious individuals
(like publishers and mentors) necessary for success in top academic publishing ecosystems. So
despite promises that open access would increase equity and extend the reach of marginalized
voices, the resources and connections required to participate continue to hamper these goals’’.
In open source software contexts, we see how organizing activities (i.e. administrative and mana-
gerial tasks) also become marginalized. Non-programming activities (e.g. coordinating members,
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triaging requests, creating documentation) that support software development receive little budg-
eting, interest’%, and attribution’”’® (though many open source programming activities remain un-
dercompensated*’), making it more difficult for these individuals to receive recognition, rest, or
advance their careers*””’.

Inclusion of marginalized individuals usually requires intentional management. In the age of re-
mote work, for instance, time zones can create power imbalances. If the majority of members of a
group are in a specific time zone and share information synchronously through meetings, infor-
mation shared with minority members (in non-majority time zones) may be of lower quality if the
organization is not intentional about asynchronous sharing®’. This may also lead to the quality of
open contributions by minority members diminishing as they are less informed, thereby leaving
minority members feeling powerless. Power struggles in open ecosystems often favor those with
information or prior responsibilities who may seek to maintain power to the exclusion of those
newly included®'.

Sustaining open organizing remains an open question

In light of these power dynamics, making open organizing sustainable (i.e. providing ongoing
benefits®) becomes easier with transparency about power. Practically, this means sharing infor-
mation about power structures (including decision rights), labor (who does what tasks), and com-
pensation (who receives what benefits)’®. Transparent power structures help include less powerful
participants who may want to perform needed labor in volunteer-supported ecosystems’®. Then,
making labor more visible reveals actions that take place in an ecosystem, who performs them,
and how those actions affect group objectives’. Combined with transparency about compensation
— receiving power in the form of money, attribution, roles, etc. — groups can see what labor they
are compensating such that they can incentivize desired activities'”-’s7?,

Sustainable openness likely requires new compensation systems. This might mean new funding
and dissemination models, as well as fundamental changes in reward structures (e.g. tenure &
promotion). In open scholarship, for example, it is hard for open research practices to compete
with other priorities scholars have, such as publishing in prestigious journals. Thus, incentives
from funders, publishers, and institutions become essential to sustaining such efforts. One option
could be nonmonetary rewards, which online communities often use as alternative forms of com-
pensation and that can translate into offline rewards (such as jobs®?); however, these can also pro-
duce unintended consequences (like counterproductive behaviors®®). Regardless of the
compensation system, open organizing will likely require ongoing management of relationships,
information, and emotions to sustain action among a diffuse network of actors over time towards
collective goals®®. These intersections suggest a second lesson.

Lesson 2: Pay attention to who has power and what powers they have. Make power structures
more transparent to improve implementation and sustainability of open organizing.
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Information Sharing
Sharing information involves creating, distributing, and accessing information

Sharing information involves decisions about what information exists, who receives what infor-
mation, and how accessible that information is>. Each of these raises numerous questions: What
information is valuable to create? Where and how should we store it? Who can access it? For how
long? Should we disseminate certain pieces of information? To what audiences? How accessible
should we make it to them?

These questions do not have given answers, even in the “most open” environments. For example,
open collaboration environments (e.g. StackOverflow, Reddit, Slack) might seem to create abun-
dant opportunities for information sharing. But too much information can produce information
overload; important information becomes inaccessible amid volume and noise, diverse and con-
flicting information, unrelated tangents, and the resulting emotional and cognitive fatigue’®. Con-
sequently, newcomers may struggle to distribute novel and creative ideas for lack of how to frame
their ideas in terms of a community’s norms and values®*. These struggles can make newcomers
decide to leave, meaning novel viewpoints might not get shared in the future®.

Adopting flexible tools lets organizations tailor to their needs

Flexible tools are important for effective open organizing®®. Tools can hinder openness if they are
not easy to use for both those sharing information and those receiving it. For example, with open
source code, GitHub has become widely accepted as the default tool for sharing code openly. In
open source software communities, many have argued that Git (the underlying version control
system) is not intuitive and only remains because it was created by a powerful developer behind
the Linux operating system. GitHub has tried to make Git more accessible by providing a user-
friendly, no-code interface that non-programmers can use. This encourages adoption, but also cen-
tralizes communities on specific platforms, making it more difficult for participants to explore
alternatives®’.

Information archiving becomes an important aspect of flexible tools, too. Practically speaking,
information tends to “disappear” from ecosystems without intentional preservation plans and re-
sources. Information storage formats are tools themselves that can hinder or encourage remix or
reuse of openly licensed materials (e.g. those that use Creative Commons licenses). A classic ex-
ample of this is the portable document format (PDF) which makes documents less accessible and
difficult to repurpose®’. Nor are all Creative Commons licenses considered “open” by all because
artifacts with a “no derivatives” component enable sharing of material, but limit the public sharing
of remixed versions of artifacts. Information formats also relate to preservation because, as formats
become obsolete, information in that format often becomes inaccessible. Overall, adopting flexible
tools®® and incentivizing members to modify systems to meet their needs®®® seem to hold potential
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for addressing organizations’ unique information and communication needs when opening up their
processes and practices.

Lesson 3: Adopt flexible tools to aid creation, distribution, and accessibility of information for
an array of contributors and stakeholders, over time.

Social Norms

Social norms are shared values and practices that people tend to follow in organizational con-
texts! 8% An organization’s social norms influence both what people experience in those settings
and what individuals and groups can achieve’®’!. As open organizing often lacks formal structures
and contracts, it relies heavily on norms to guide groups through social dilemmas — situations
where individual and collective interests clash®>™%.

Though inadvisable, many organizations adopting openness strive for unrealistic ideals with their
practices (i.e. total transparency, being fully inclusive) by including more voices in decision-mak-
ing, giving people ample freedoms, and sharing more information with more people!. They en-
shrine these values in codes of conduct and legal licenses which define what people are and are
not allowed to do”>. However, codes and licenses have mixed success, particularly in global and
multicultural contexts. On one hand, creating, clearly stating, and enforcing norms can lead mem-
bers and newcomers to feel more included, thereby increasing participation. On the other hand,
people need time to get familiar with and learn the social norms of new contexts before they can
fully and appropriately participate®®. Codes and licenses attract and repel people depending on
their enforcement and whether or not they carry assumptions that conflict with other cultures®’.
As such, codes of conduct and automated content management can foster effective open organizing
because they publicly define goals for social norms, mechanisms of enforcement, avenues of re-
course, and make this information accessible to all those in an ecosystem (not just the powerful)**.

Encouraging conformance to norms presents challenges

The next challenge is getting people to follow the norms. One of the most successful processes in
open organizing to date comes from psychologists seeking to improve scientific reproducibility
(i.e. obtaining consistent results with the same inputs) and replicability (obtaining consistent re-
sults across studies)'>. They use a five-step process to institutionalize social norms*: (1) make
actions possible by building infrastructure, (2) make them easy by prioritizing user experiences,
(3) make them normative by growing community, (4) make them rewarding through incentives,
and (5) make them required through policy. Despite the financial costs (e.g. of running large stud-
ies) and even potential career costs (e.g. reputational risks from introducing contradictory evi-
dence), social norms are starting to change in social science; researchers now tend to endorse
practices that promote transparency and self-skepticism (e.g. replication, “getting [methods] right
over being right”*>*%). While this process may not work everywhere, it provides a starting point.
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As ecosystems grow, leaders inevitably find it necessary to limit counterproductive behavior —
behaviors that undermine the goals of collaboration — by correcting norm and policy violations.
However, enforcing social norms in decentralized contexts is difficult because individuals do not
want to punish each other (or be punished) for loss of effort and fear of backlash (the “third-order
free rider problem”)?®. Offering rewards for enforcing norms helps limit this problem to some
extent®®. Beyond this, methods for limiting norm violations can largely be classified into formal
sanctions (clearly defined at the community level) and informal sanctions (spontaneously gener-
ated by the collaborators themselves). Formal sanctions tend to begin with warnings and escalate
to larger penalties such as removing contributions, temporary “gag orders,” and limiting the ability
to contribute; with exclusion from the community as the final option'®®. Community moderators,
either chosen or elected members, often monitor and adjudicate disputes to ultimately determine
the extent of sanctions®. Informal sanctions, then, include peer-to-peer monitoring, public sham-
ing, and editing of others’ contributions®’. Although sanctioning is never “fun,” members tend to
respond better to the enforcement of norms in open ecosystems when it comes from those with
lateral authority (those who control tasks) rather than vertical authority (those who manage peo-
ple)!01:102,

Balance “what you want to you achieve” with “how you want to you achieve it”

In the end, successful open organizing often strikes a balance. It strives for specific goals by nor-
malizing some open practices while eschewing others. In open science, for example, adopted
norms have begun to shift from rewarding novel outcomes to rewarding process transparency. To
date, reproducibility has proven difficult to achieve because of flexibility in data collection, anal-
ysis, and reporting, HARKing (Hypothesizing After Results are Known), p-hacking, and selective
reporting of more positive results'®®. Proponents of open science argue that small constraints on
the scientific process (like pre-registering analyses and transparently documenting deviations) pro-
mote scientific rigor by making research processes, underlying data (not only the final results),
and conclusions easier to inspect'®. In open organizing terms, giving researchers the option to
slightly constrain their own decision rights — here, decision timing and data transparency rights —
enables increased transparency in pursuit of scientific rigor and trust. Hence, clear practices that
grow easier and more beneficial to follow hold promise for shifting norms in support of desired
practices and outcomes of open organizing.

Lesson 4. Intentionally craft norms and make them transparent. Make it easy, and eventually
incentivized, for people to behave in agreed upon ways.

Conclusion

The growing popularity of openness leaves society with needs for interdisciplinary terminology
and guidance on managing open ecosystems. In this article, we address these needs by bringing

10
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together different disciplinary perspectives around the focal topic of open organizing, or how peo-
ple coordinate through practices of openness in effort to achieve innovation, liberalization, and
other goals. Building on the three dimensions of open organizing — transparency, inclusion, and
distribution of decision rights — we identify four main themes and related challenges. Addressing
each in turn through our collective expertise yields four lessons for effectively managing open
ecosystems (Box 1): balanced organization design, transparent power allocation, flexible infor-
mation tools, and intentional social norm development. We hope these lessons will provide deci-
sion-makers and researchers guidance in their choices about organizing through openness.

Despite our interdisciplinary, holistic view, many basic research topics and solutions to open or-
ganizing challenges remain unexplored. With respect to basic research, cross-domain studies and
collaborations (e.g. exploring open design findings in open innovation contexts) could prove fruit-
ful for confirming, contrasting, and expanding theories and descriptions'. Such studies might use
our interdisciplinary language to bridge from one domain (and field) to another such that multiple
audiences can benefit, even if authors publish in disciplinary venues. Another priority is clarifying
how different organizational factors and reward systems affect individual and collective behaviors
in open organizing contexts, along with the resulting performance effects®*. The importance of this
topic arises from the need for a common understanding of tools (like codes of conduct), their effi-
cacies, and alternative norm management mechanisms. Third, investigating closure (i.e. opacity,
exclusiveness, and concentration of decision rights) would provide an important complement to
the focus on openness. Again, some objectives (like privacy) may benefit from “closing down”
more than opening up, but we need more evidence on the full spectrum of each dimension before
we can provide concrete conclusions for specific contexts. To explore these topics, researchers
might utilize datasets from (and contribute to) the Open Data Resources Website, a wiki that con-
solidates datasets from open government, open science, open source software, and other do-
mains'®.

In terms of solutions, the greatest needs remain for sustainability and accessibility practices — those
that enable open ecosystems to continue performing valued activities with less effort and greater
effect. Sustainability needs arise in nearly every domain of openness, from open source software
communities (how to keep software going when maintenance activities are costly?) to open gov-
ernment (how to involve constituents without platforming extremists?) to open science (how to
create compensation models that equitably incentivize open access?). Likewise, open ecosystems
often remain inaccessible (and therefore opaque and exclusive) due to perceived expenses of de-
signing for accessibility*’. New resources and incentives for accessible design could make a sig-
nificant difference to open ecosystem engagement. Open organizing holds significant promise for
a better future. We hope knowledge of its dimensions, challenges, and opportunities will catalyze
new efforts to reach such desirable futures.
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