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Abstract. In today’s competitive software-intensive industries, the pursuit of
sustainability is increasingly recognized as one of the important drivers of long-
term performance. While lean methodologies focusing on waste reduction are
widely adopted across various domains, the software-intensive industries face
unique challenges when applying these principles. The emergence of Product
Operations (Product Ops) in product-led companies presents new opportunities for
improving operational efficiency and reducing waste within software development
processes. This paper investigates the role of Product Ops in addressing different
types of software development waste by mapping the responsibilities and impacts
of Product Ops to these types of waste. The results indicate that Product Ops
may help reduce multiple forms of waste, contributing to the sustainability of
software businesses. This exploratory study lays the foundation for further research
examining the impact of Product Ops on the sustainability of software companies.
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1 Introduction

Over recent decades, sustainability has gained significant importance across various
sectors, including software-intensive industries [3]. Similarly, lean principles that em-
phasize waste minimization have gained traction, with software companies adopting
these methodologies. Historically, sustainability is conceptualized along three dimen-
sions: environmental, economic, and social [29]. While the environmental aspect has
received considerable attention, the economic dimension — particularly within business
operations — is gaining recognition as a significant factor in long-term success. In the
software-intensive businesses, where rapid product cycles and constant innovation are
the norm, achieving sustainable practices requires a focus on operational efficiency and
waste reduction.

Lean methodologies prioritize the identification and elimination of waste in processes,
offering clear metrics and methods to enhance efficiency [8]. In software development,
various types of waste have been identified, including delays, defects, and miscommunica-
tion between teams [2]. However, despite acknowledging the need for sustainability, many
software companies struggle to integrate these considerations into their development
processes effectively [21].



Product managers, while aware of the importance of sustainability, often lack practical
tools or support to drive meaningful change [13]. The emergence of Product Operations
(Product Ops) in product-led organizations may provide product managers with the means
to do just that. Product Ops has been defined as a function that makes product companies
more efficient, and allows them to scale without friction [19]. It serves to optimize
processes, improve communication between product teams, and streamline product
management workflows [19], all of which may contribute to reducing inefficiencies and
waste. In previous studies, Product Ops has been explored from the perspective and
context of product management, but its specific role in sustainability — particularly in
reducing waste — has not yet been thoroughly investigated.

This paper aims to bridge this gap by exploring how Product Ops contributes to
both operational efficiency and economic sustainability. Formally, the study addresses
the following research question: How does Product Operations affect different kinds of
waste of the software product development process, and contribute to the sustainability
of software companies? The findings provide a better understanding of how Product Ops
can contribute to the sustainability of the software development process.

Due to the scarcity of academic literature on the subject, this study relies on grey
literature sources for its analysis. Through systematic coding of grey literature, we
identified the responsibilities and impacts of Product Ops, constructing a multifaceted
view of the role based on recurring themes across sources. The result of this exploratory
study is a mapping between the responsibilities, outputs, and impacts of Product Ops
and the various types of waste in software development processes.

2 Background

2.1 The Concept of Sustainability

The concept of sustainability has its roots in discussions from the Industrial Revolution,
when thinkers like Adam Smith and John Stuart Mill explored the trade-offs between social
justice and wealth generation [29]. However, the modern understanding of sustainability
is most often traced back to the 1987 UN Brundtland Report, which emphasized the
need for “a new era of economic growth [...] forceful and at the same time socially
and environmentally sustainable” and introduced the widely-accepted definition of
sustainable development as the “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” [29]. Since then,
arange of further interpretations of sustainability has been articulated. Sustainability has
gained considerable attention across academia, business, and the public sphere, marked
by arise in publications and global initiatives [3, 29]. One of the most widely adopted
frameworks is the “three pillars” model, encompassing environmental, economic, and
social dimensions [29].

In the early 2000s, sustainability began to attract attention from a broader range of
industries, including the rapidly growing software-intensive ones [23]. These industries
faced both challenges and opportunities in this shift. On the one hand, they exacerbated
environmental issues such as energy consumption and electronic waste [15]. On the other
hand, advancements in software have been instrumental in promoting sustainability by



improving efficiency, optimizing resource use, and providing tools to monitor and mitigate
environmental impacts [6]. This dual role underscores the importance of integrating
sustainability into all aspects of operations within software-intensive companies as the
industry continues to expand.

2.2 Lean

The concept of lean originated with the Toyota Production System (TPS), renowned for its
ability to reduce waste and enhance production efficiency [17]. Lean principles emphasize
minimizing waste — defined as any activity that does not add value to the customer —
while increasing productivity, quality, and speed of the value creation process [28, 2, 17].
Over time, lean methodologies spread beyond manufacturing, influencing a wide range
of industries, including software development [9, 17].

In software-intensive industries, lean practices gained traction with the rise of cloud
technology and continuous delivery, enabling rapid, automated updates to software
products [8, 32, 5]. The principles of continuous discovery and experimentation, as
outlined by Eric Ries in his book “Lean Startup”, and adapted for software engineering
by Tom and Mary Poppendieck in their “Lean Software Development” book series, have
become central to modern software product management [8, 9]. These practices, such
as frequently releasing minimum viable products (MVPs) and using A/B testing, allow
software teams to minimize risk, reduce inefficiencies, make data-driven decisions, and
rapidly improve their products and services [8, 12]. It is within this industry landscape
that Product Ops emerged on the scene.

2.3 Impacts of Lean on Sustainability

Martinez and Calvo-Amodio identified both positive and negative impacts of lean
practices on sustainability [17]. In the economic dimension, lean practices like waste
elimination, Just-In-Time (JIT) production, and continuous improvement help reduce
operational costs, improve resource utilization, and increase profits, giving companies a
competitive edge through lower costs and higher quality [17]. However, implementing
lean practices may require significant upfront investments in training, process redesign,
and new technologies. Moreover, overly emphasizing cost-cutting and efficiency may
lead to a lack of flexibility, reducing the ability to respond to market changes, and might
also lead to higher energy consumption, carbon emissions, and waste generation [17].

In the environmental dimension, the lean goal of waste reduction aligns directly
with the goal of preserving resources [17]. The mindset of continuous improvement and
waste reduction can facilitate broader adoption of green practices’ in organizations. It is
possible however to overlook some of the negative environmental impacts when solely
focusing on reducing costs. In the manufacturing context, for example, the environmental
benefits of consuming less resources while producing products in smaller batches may
be offset by the increased frequency of transporting these smaller batches [17].

! Any action performed across the supply chain to eliminate or reduce any kind of negative
environmental impact [4].



Finally, in the social dimension, lean practices can enhance employee well-being by
fostering continuous learning, engagement, and manageable workloads [17]. These can
be offset by the pressure to constantly maintain and increase personal efficiency, causing
stress [17].

2.4 Sustainability, Lean, and Waste Reduction in Software Engineering

Sustainability in Software Engineering (SE) is understood from two perspectives:
sustainable software and sustainability through software [21]. Sustainable software refers
to software whose creation, deployment, and use do not negatively impact the economy,
society, or the environment. Sustainability through software emphasizes using software to
achieve sustainability-oriented objectives. An industry survey by Oyedeji et al. revealed
“a lack of progress in practically integrating sustainability considerations into software
development activities” [21].

Waste reduction is a cornerstone of the lean philosophy, and lean manufacturing
identified seven types of waste: defects, overproduction, waiting, non-utilized talent,
transportation, inventory excess, motion, and extra processing [2]. When adapting the
lean principles for software development, this typology of waste has been redefined to
better address the unique aspects of software development processes and practices. Over
time, researchers and practitioners have expanded upon and refined these categories to
better fit the context of software development [2].

3 Methodology

This study originates from a broader research project aimed at understanding the role
and impact of Product Operations (Product Ops) within product-led, software-intensive
businesses. Recognizing that much of the relevant knowledge about Product Ops is
disseminated through non-academic channels due to its emergent nature and the rapid
evolution of industry practices, we conducted a systematic exploratory analysis of
practitioner publications.

Grey literature encompasses publications produced outside traditional academic
channels, such as books, industry reports, white papers, blog posts, webinars, and other
non-peer-reviewed materials [1]. Incorporating grey literature into research has become
particularly widespread in fields like software engineering and product management,
where industry practices often outpace academic research, and valuable insights are
frequently shared informally among practitioners [10, 14]. By integrating these practical
perspectives, multiple studies seek to bridge the gap between theory and practice,
capturing real-world applications, challenges, and emerging trends not yet represented in
academic discourse [30, 11, 18].

The primary data collection method involved usage of Google Search with the
keywords “Product Ops” and “Product Operations”, which generated a wide range of
resources, including blog posts, web pages, white papers, and books. Out of the initial
187 search results for “product ops” and 167 for “product operations”, we identified 133
unique and relevant sources for further analysis. Selection criteria included the level
of detail, practical applicability, and specific focus on Product Ops. Additionally, we



identified 9 sources through the snowballing technique, a method in which relevant
references from initial sources led to the discovery of further pertinent materials. Another
6 sources were manually added due to their industry prominence or specialized insights,
even if they did not emerge from the search results.

The selected publications were manually reviewed one by one, and key concepts
were labeled. The labeling process was flexible, allowing labels to be applied to a phrase,
sentence, paragraph, or multiple paragraphs, depending on the context. The label size
was not restricted, and the labels were assigned in a case-by-case manner to capture
the nuances of the text or audio transcript. Throughout this process, recurring labels
emerged, that highlighted common themes and areas of focus within Product Ops, such
as its responsibilities, strategic impact, and operational roles in product-led companies.

After reviewing 34 sources, we reached a point of theoretical saturation, where
additional sources did not introduce new codes or categories. This saturation suggested
that the sample provided a comprehensive representation of the Product Ops literature.
Consequently, we concluded the source analysis after reviewing these 34 sources.

Proprietary software was utilized to review each label and the text snippets with
that label. The software allowed to group related labels in a hierarchical structure by
specifying parent-child relationships between them. During this iterative analysis, labels
were reassigned, restructured, or regrouped as necessary to reflect emerging patterns.
Each decision regarding the movement or reclassification of labels was documented
when not self-evident. This process ultimately resulted in a structured typology of
responsibilities typically assigned to Product Ops roles, and the reported effects of
Product Ops on organizations.

In the subsequent phase, we mapped the identified responsibilities and impacts of
Product Ops to the types of software development waste outlined by Alahyari et al.
[2]. Each type of waste was examined to determine how Product Ops could address
or mitigate it. This mapping aimed to illustrate the potential of Product Ops to reduce
inefficiencies and contribute to operational sustainability within software development
processes.

The final step involved synthesizing the insights gained from the mapping exercise
and validating the findings against industry practices. The synthesis provided a framework
for understanding how Product Ops can contribute to greater sustainability by addressing
waste in software product development. It also outlined future research directions on the
operational impact of Product Ops.

4 Results

Having conducted the analysis, we found that the adoption and practice of Product Ops
may reduce the waste in the software product development process. In this section, we go
over each of the waste types established in the Software Engineering Body of Knowledge
(SWEBOK) (as collected by Alahyari et al. [2]), and describe how Product Ops may
be able to reduce them. Each subsection begins by providing the name of the type of
waste, the source where that waste was first introduced, and the definition of the waste.
The impact of Product Ops on this type of waste is then described, based on the results
of the literature study. At the end of each subsection, the labels identified in literature



associated with the reduction of the waste are listed. Fig. 1 presents a mapping between
the waste types and these labels, which are the responsibilities, outputs, and impacts of
Product Ops professionals that may help reduce or eliminate the linked types of waste. In
several cases, two types of waste are addressed in a single subsection — this was done
either when the definitions of the wastes largely overlapped, or the impact of Product
Ops on both types of waste was similar, to avoid belaboring the point. Table 1 links the
labels to the grey literature sources in which they were encountered.’

Table 1: Responsibilities, outputs, and impacts of Product Ops linked to reviewed grey

literature sources

Label

Encountered in sources

Increasing visibility

Supporting SPM

Creating standard templates
Process management

Process improvement
Automation

Accelerating feedback loops
Increasing feature adoption
Reducing administrative burden
Letting SPM focus on core SPM

Centralized knowledge
Decision support

Everyone aligned around strategy
Experiment sequencing

Release management

Facilitating communication & collaboration

QA role
Preventing silos
Data enablement

Raising the bar
Best practice sharing

Facilitating staff professional development
Helping scale

Preventing SPM burnout

Inspiring others

G2, G23, G24, G30, G32, G69, G77, G78, G8S,
G99, G100, G118, G134, G142, G145

G1, G2, G49, G78, G86, G134

G2, G24, G78

G2, G48, G67, G77, G82, G142

G1, G31, G55, G71, G77, G100

G2, G77, G78, G146

G1, G23, G31, G32, G77

Gl

G5, G31, G32, G78, G85

Gl1, G2, G48, G49, G66, G69, G77, G78, G82,
G85, G134

G2, G24, G30, G32, G55, G66, G78

G1, G2, G5, G6, G30, G48, G66, G67, G69, GT71,
G77, G78, G82, G86, G99, G103, G134, G145,
G146

G24, G71, G717, G78, G99, G118, G145

G1, G24, G134,G142

G32, G78, G134

Gl, G2, G5, G23, G24, G31, G438, G49, G55,
G69, G71, G77, G78, G82, G85, G87, G86,
G100, G118, G142, G145

G2, G24, G48, G55

G30, G48, G78, G82

G1, G49,G71, G77, G78, G82, G134, G145,
G146

G2, G24, G48, G82, G86

Gl1, G2, G6, G32, G48,G66, G77,G78, G85,
G103, G142

G6, G22, G30, G85

G2, G31, G32, G67, G69, G77, G78, G85, G&7
G78

G24

2 For full details on each source, including links to their full contents, refer to the supplementary
package online at: https://tinyurl.com/4uzufawa
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Fig. 1: A mapping between SE process waste types (orange and red, left and right) and
the responsibilities, outputs, and impacts of Product Ops that may help reduce them
(green, center). Shapes and colors used for visual clarity, no additional meaning




Partially done work [27]. This is software work that is started and developed for a
while, but never integrated with the rest of the environment, nor delivered to production
to provide value to the user and the business [27]. The resources invested into this
development are sometimes capitalized, and sometimes need to be written off as expenses
[27]. Certainly, it is the responsibility of software product managers to direct the
development effort to be of value — product management is defined by Ebert and
Brinkkemper [7] as “the discipline and business process which governs a product from
its inception to the market or customer delivery and service in order to generate biggest
possible value to the business”.

Product Ops, being a supporting and enabling role, help Software Product Managers
(SPMs) achieve this more efficiently. However, compared to other types of wastes
presented below, there is less direct impact here. Product Ops do increase visibility of
the work done across the organization, and in some cases serve to quantify the costs of
development efforts, which may help spot instances of partially done work earlier.

Labels: increasing visibility, supporting SPM

Extra processes [27]. This is the sometimes necessary paperwork required in addition
to the development of the software, such as requirements matrices traceable to code, and
various customer sign-offs [27]. While unavoidable in some domains, such as safety-
critical systems, these activities take time and may become excessive [27]. Poppendieck
& Poppendieck [27] suggest template-driven approaches and constant evaluation of
processes for efficiency — both these aspects are commonly mentioned as core activities
of Product Ops.

When it comes to templates, the literature focuses on templates for documentation
and communication within the organization. For example, the Product Ops team at Reddit
has created a template for announcing feature launches, which reportedly accelerated the
flow of informative emails across the company. Templates are also used at Reddit to share
experiment results in a standard way. This both accelerates informative communication,
and helps remain consistent and maintain this efficiency as the company grows.

Process management is a major area of Product Operations’ work. In includes
standardization and documentation of existing processes, establishment of new ones,
and continuous process improvement — with the ultimate goal to streamline product
development. A Product Ops team at Calendly reported conducting regular productivity
meetings, where the efficiency of each meeting in the product development process is
reevaluated, and low productivity meetings are cut or restructured. A team at a health
tech company Oscar Health has designed a lightweight process for annual planning,
where each development team surfaced initiatives they are considering to pursue in the
coming year. Each initiative was summarized in a one-pager, which decision makers at
the company voted on.

Automation is another aspect of this process management work. Product Ops
automates repetitive time-consuming tasks, either by finding off-the-shelf tools for the
job, or developing custom tooling for the unique needs of their organization.

Labels: creating standard templates, process management, process improvement,
automation



Extra features [27] & Unnecessary complex solutions [31]. Poppendieck & Pop-
pendieck [27] write that any feature that is not needed by the customer right away
only increases the complexity of the system, and development teams should resist the
temptation to add these until absolutely necessary. Unnecessary complex solutions may
manifest, for example, in a product requiring the user to fill form fields unrelated to the
task they are trying to accomplish with the software [31]. A report from Pendo claims
that up to 80% of the features released by software product vendors remain unused, and
positions Product Ops as the solution [22].

Product Operations is reported to increase process efficiency and ability to deliver
features to the customers faster. This allows product teams to learn about the usage of the
product and improve quicker, and ensure the features released are useful and used. In
Product Ops literature this is commonly referred to as “accelerating feedback loops”, or
making those feedback loops tighter, in order to understand the users better and respond
to their needs faster.

Labels: accelerating feedback loops, increasing feature adoption

Task switching [27] & Extraneous cognitive load [31]. The “task switching” waste
is the time wasted getting into the flow of a particular project or task, after switching
from something else [27]. While Poppendieck & Poppendieck [27] talk specifically
about software developers switching between projects and teams, multitasking is a
major challenge for many knowledge workers [20], including product managers [24].
Extraneous cognitive load is defined by Sedano et al. as “the cognitive load unnecessarily
added by the task environment, or the way the task is presented”, and reducing the burden
on working memory by reducing this load is assosiated with better decision making and
overall outcomes [31].

Product Operations is positioned as a solution to product managers “having too much
on their plates”, and is supposed to take away some of the administrative burden product
managers face, especially as companies scale. Publications motivating the companies
to adopt Product Ops often begin by painting a picture of an overwhelmed product
manager lacking the time to do high-value, core product management work — such as
conducting product discovery activities, developing strategy, and updating roadmaps.
Product Operations takes over some of the work that is typically lower on the prioritized
task list for SPM — this work needs to be done, but it takes an additional effort to do it
really well, and product managers’ time is better spent focusing on achieving product
market fit and aligning business and customer needs. Product Ops is described as giving
product managers their time back, allowing them to focus on ‘what’ they work on, instead
of the ‘how’.

Labels: reducing administrative burden, letting SPM focus on core SPM

Waiting [27]. This is waiting for things to happen, such as for a project to start, the right
specialist to be hired, or a decision or a piece of documentation to be ready or approved
[27].

Product Ops increase transparency across the organization via proactive commu-
nication and setting up centralized repositories and communication channels for the



information about the company’s products. This enables product teams to make indepen-
dent decisions faster, while still remaining in alignment with the strategy, and grounded
in the latest user insights. The role of Product Ops in product experimentation and release
management was also associated with reduced waiting in our analysis. When it comes
to experimentation, Product Ops is commonly in charge of experiment scheduling and
sequencing, allowing the companies to plan and roll out experiments faster, and run as
many experiments as possible concurrently, as long as those experiments do not risk
interfering with each other’s results. Product Ops also creates efficient processes for
planning and coordinating launches of new features and updates. For example, a Product
Ops team at Stripe instrumented tooling for improved coordination of various teams and
departments involved in each release. The product team preparing the release fills out a
form specifying the scope and impact of the release, and the relevant stakeholders and
departments are immediately notified.

Labels: centralized knowledge, decision support, everyone aligned around strategy,
experiment sequencing, release management

Motion [27]. This refers to the amount of effort it takes a developer to get a question
about the project they are working on answered [27]. How many stakeholders do they
need to talk to to get their answers? Handing over artifacts such as documentation between
teams and departments also leads to a partial tacit knowlege loss [27].

The impacts of Product Ops on waiting are also suitable to tackle motion. The
centralized knowledge base makes it easier for product teams to look up relevant
information about the product to get their questions answered. Product Ops may also
establish clear communication channels that can be followed when some input is needed
from different teams or departments.

Labels: centralized knowledge, facilitating communication and collaboration

Defects [27] & Correcting [25]. Defects are quantified by the size of the defect multiplied
by the time it takes to detect it [27]. Correcting is defined as “redoing or scrapping,
due to feedback™ [25]. Product Ops accelerate the flow of the feedback to the product
teams, potentially reducing the scope of correcting by catching issues earlier. Several of
the sources reviewed indicate Product Ops is involved in the quality assurance of the
products, in particular leading up to and after the launch of a feature or an update. When
preparing for a launch, Product Ops in some organizations make sure the product is up to
a certain level of quality, and analyse the impact of a new feature or update on existing
features, to make sure there are no regressions to existing functionality. In some cases
Product Ops are tasked with monitoring the features after launch and working together
with the customer support team to collect and summarize issues with the release. These
are then communicated back to the product teams for improvements.
Labels: release management, QA role, accelerating feedback loops

Relearning [26]. This is defined as rediscovering information that had been previously
known, but forgotten [27]. The centralized knowledge bases established by Product Ops
have the potential to reduce the amount of information forgotten.

Labels: centralized knowledge



Handoffs [26] & [28]. Handoffs are defined by the Poppendiecks as the “loss of tacit
knowledge when work is handed over to others” [26], and the definition of handovers
by Power and Conboy is quite similar — waste is generated when incomplete work is
handed over from one team to another, leading to delays, more people required, and tacit
knowledge loss [28].

Product Ops can be argued to reduce this waste by facilitating better communication
and collaboration between the parties involved in the handover. They can do that by
arranging shared meetings and setting up communication channels between the teams or
departments. Templates can also be used for ensuring the work handed over is sufficiently
documented. Product Ops is commonly described as “breaking down silos” between
departments in an organization, making it easier to communicate cross-functionally.

Labels: creating standard templates, facilitating communication and collaboration,
preventing silos

Avoiding decision-making [16]. This can be caused both by organizational factors,
such as teams or individuals lacking the power to make decisions, or the individual
personalities of the employees [16]. Product Ops empowers product teams to make
independent decisions by equipping them with the necessary data, tools, and insights to
make informed choices. By organizing and presenting qualitative and quantitative data
in a clear, actionable format, Product Ops reduces ambiguity and provides a structured
approach to decision-making. They reportedly foster a data-driven culture that encourages
teams to base their decisions on evidence rather than assumptions, which may reduce
indecision. Product Ops may be seen as trusted advisors, ready to consult teams to ensure
their work is aligned with the strategy, and help them prioritize. This support system
may help teams feel more confident and prepared to make decisions, diminishing the
tendency to avoid them.
Labels: decision support, everyone aligned around strategy

Limited access to information [16]. Product decisions need to be made with all the
relevant context taken into account, and may otherwise be harmful [16]. Information
sharing and “preventing silos” is one of the core tasks of Product Ops professionals, as
already elaborated above. Various initiatives, such as establishing and running product
newsletters across the organization, are commonly mentioned, both as a means for
Product Ops to quickly make an impact on the organization, and as a tool for stakeholders
across the organization to remain engaged with the product development milestones with
little effort.

Labels: centralized knowledge, preventing silos, facilitating communication and
collaboration

Noise or information distortion [16]. Mandi¢ et al. [16] distinguish temporal and
spacial distortion. Time distortion may occur when the information is forgotten or
not updated on time. Space distortion refers to passing the information across levels
and departments in an organization, where context may be lost, or things interpreted
differently based on a different context [16]. Clear parallels to ‘relearning [26]’ and



‘handoffs [26] / handovers [28]" can be observed here, and the reported impact of Product
Ops on this kind of waste is similar.

Labels: centralized knowledge, preventing silos, facilitating communication and
collaboration

Uncertainty [16] & Wishful thinking [25]. Mandi¢ et al. [16] distinguish the uncertainty
of predictions, decision assumptions, and quality of the information on which the decisions
are based on [16]. Pessoa et al. [25] define wishful thinking as making decisions based on
incomplete data (which is incorrectly perceived to be complete), or operating according
to incorrect controls.

Product Ops equip product teams with the data to base their decisions on, providing
more confidence in making decisions. Product Ops is commonly described as the enabler
of data-driven decision making, contrasted with the often emotional opinion-based
decision making of early-stage startups. Product Ops make the insights from user research
and product analytics more visible and actionable by creating easily available dashboards.

Labels: data enablement, decision support, increasing visibility

Unmet human potential [28]. Power and Kieran [28] define this as “not using or
fostering people’s skills and abilities to their full potential”. This is an opportunity cost
for an organization — the potential of individuals, teams, and the entire organization is
underutilized [28]. Motivation research indicates this waste can be mitigated by fostering
a sense of purpose and providing opportunities to develop employees’ skills and abilities
[28].

Product Operations is described as unlocking hidden potential and raising the bar for
the organization. The literature is rife with metaphors for Product Ops as the “connective
tissue”, “the oil in the gears” that is “fueling the momentum” and “raising the data IQ
of the oranisation. By sharing best practices, tools and approaches with product teams,
Product Ops may help elevate their skills, and help ensure that all product teams operate
at the same level. Some organizations involve Product Ops in creating learning paths for
product managers, onboarding and training new product managers and designers, and
coaching them on various product discovery techniques.

Labels: raising the bar, best practice sharing, facilitating staff professional develop-
ment, increasing visibility

29

Happening [25]. Happening is described as all the reactions to unexpected changes,
which can be external (market shifts, incorrect forecasts) or internal (restructurings,
policy changes) [25]. Little was found in the reviewed literature to address this type
of waste directly, except for the role of Product Ops in helping organizations scale.
Introducing Product Ops at a company that found a product-market fit and is growing is
commonly described as the perfect time to establish the position. This ensures that the
company maintains its ability to deliver and innovate despite the increasing customer
base and headcount.
Labels: helping scale



Psychological distress [31]. Related to the “task switching® and “extraneous cognitive
load”, this type of waste hinders productivity when employees are overwhelmed by
the pressure to meet deadlines or perform an expanding workload [31]. Product Ops is
described as “giving product managers their time back”, and alleviating some of their
administrative burden as proactive assistants. Product Ops makes it easier for SPMs to
access product-related data and analytics, which makes their job of making decisions on
the strategy and roadmap easier. When a dedicated Product Operations unit takes care of
the various intricate yet routine tasks — such as creating dashboards that aggregate data
across departments and products — SPMs can spend more time on experimentation and
big-picture planning. By communicating and visualizing the impact of product teams’
and individual members’ work, Product Ops also has the potential to inspire and motivate
them to contribute more, and experience more satisfaction.
Labels: preventing SPM burnout, supporting SPM, inspiring others

Ineffective communication [31]. “Incomplete, incorrect, misleading, inefficient, or
absent communication”, leading to reduced productivity [31]. Efficient communication
and collaboration is a major focus in most of the Product Ops literature reviewed, as
already described at length above. The 2020 global pandemic is mentioned as one of
the catalysts for the broad adoption of Product Ops around that time — the transition to
remote work exacerbated the challenges of asynchronous and distributed communication,
which Product Ops can effectively tackle.
Labels: facilitating collaboration and communication, preventing silos

5 Discussion

The study analyzed the claims about Product Operations found in the grey literature
written by a variety of industry stakeholders, including product managers, consultants,
and reporters. Many potential positive impacts of Product Ops on waste reduction were
identified and illustrated. The overall picture of the impact of Product Ops on waste
reduction is a positive one, with examples of potential reduction identified for each
type of waste established in software engineering literature. This positive ‘skew’ of the
literature may be partly attributed to some of the sources aiming to present Product Ops
in a positive light, to motivate further adoption of this discipline across the industry.

It is therefore worthwhile to consider the possible negative impacts of Product Ops
on waste reduction as well. The process management responsibility of Product Ops in
particular may be a double-edged sword in terms of reducing the “extra processes” waste.
On the one hand, Product Ops has the potential to ensure highly efficient processes.
On the other, they may introduce additional processes, or additional steps to existing
processes, for more consistency across the organization. The trade-offs between the
potential reduction in the performance of individual teams and the productivity gains
of the company as a whole need to be studied closer. Less competent implementations
of Product Ops could even see process creation as their primary responsibility, and the
skepticism by some of the product managers in the literature reviewed is driven by the
apprehension of Product Ops as “process people”, coming into the company to drown it
in bureaucracy and build procedural barriers between product teams and users.



Looking broadly on the relationship between Product Ops and company sustainability,
we can see that a significant portion of the waste reductions described are within the
economic domain — they drive the costs of the company down by reducing unnecessary
waiting and relearning already known information, for example. Some of the waste
reductions, however, veer into the social domain. The role of Product Ops in preventing
SPM burnout, reducing extraneous cognitive load, and providing support and motivation
to product team members, has the potential to make the workplace less draining, and
the work more satisfying. Environmental waste reduction is indirect, and is primarily
the result of using company resources more efficiently. Here also the possible negative
impacts should be considered — for example, the experiment sequencing role of Product
Ops may allow the launch and execution of more experiments in parallel, but the
relationship between that and the overall energy consumption of the organization may
warrant attention.

Finally, while we have shown that Product Ops is capable of reducing costs for
businesses in many ways, the role itself is not directly generating revenue. It may therefore
be tempting for companies to eliminate Product Ops in times of economic downturn,
and in fact there is some indication that hiring for Product Ops positions has slowed, in
line with the overall labour market in the technology industry. A better understanding
and quantifying of the positive impacts of Product Ops on sustainability may prove to be
another argument to motivate the industry to invest in this discipline going forward.

6 Conclusion

In today’s competitive and rapidly evolving software-intensive industries, sustainability
is becoming increasingly relevant. As businesses prioritize operational efficiency and
sustainable practices, Product Operations (Product Ops) emerges as an enabler of waste
reduction and long-term success. This paper highlights the role of Product Ops in driving
sustainability by addressing inefficiencies in the software development process, ultimately
contributing the most to economic and social sustainability of software businesses.

Through a systematic mapping of Product Ops responsibilities to various types of
software development waste, the study demonstrates how Product Ops contributes to
reducing waste, improving operational efficiency, and enhancing economic sustainability.
Product Ops helps mitigate delays, task switching, and unnecessary features, while fos-
tering data-driven decision making and streamlining processes. Moreover, by alleviating
the administrative burden on product managers, Product Ops allows them to focus on
strategic, high-value tasks, ultimately leading to better product outcomes.

While the overall impact of Product Ops on waste reduction is largely positive,
potential challenges, such as the risk of introducing additional processes or creating
bureaucratic inefficiencies, should be considered. The majority of waste reduction is
linked to the economic dimension of sustainability, but there is also potential to foster
social benefits, such as lessening the likelihood of employee burnout and enhancing job
satisfaction. Environmental benefits, while indirect, may result from more efficient usage
of different types of resources.

This study underscores the growing importance of Product Ops in achieving sustain-
able software development and lays the groundwork for future research. As companies



face continuous pressures to improve efficiency and uphold social, economic, and envi-
ronmental responsibilities, Product Ops may play a vital role in fostering operational
efficiencies and synergies that support waste reduction and sustainable advancements in
software-intensive industries.

References

(1]

(3]

(4]

(6]

(7]

(8]

[9]

(10]

Richard J. Adams, Palie Smart, and Anne Sigismund Huff. “Shades of Grey:
Guidelines for Working with the Grey Literature in Systematic Reviews for
Management and Organizational Studies: Shades of Grey”. In: International
Journal of Management Reviews 19.4 (Oct. 2017), pp. 432-454. por: 10.1111/
ijmr.12102.

Hiva Alahyari, Tony Gorschek, and Richard Berntsson Svensson. “An exploratory
study of waste in software development organizations using agile or lean ap-
proaches: A multiple case study at 14 organizations”. In: Information and Software
Technology 105 (2019), pp. 78-94. por: 10.1016/j.infsof.2018.08.006.
Svante Andersson et al. “Sustainable development—Direct and indirect effects
between economic, social, and environmental dimensions in business practices”.
In: Corporate Social Responsibility and Environmental Management 29.5 (Sept.
2022), pp. 1158-1172. por: 10.1002/csr.2261.

Susana G. Azevedo, Helena Carvalho, and V. Cruz Machado. “The influence
of green practices on supply chain performance: A case study approach”. In:
Transportation Research Part E: Logistics and Transportation Review 47.6 (2011),
pp- 850-871. por: 10.1016/j.tre.2011.05.017.

Marty Cagan. Inspired: how to create tech products customers love. eng. 2nd ed.
Hoboken, New Jersey: Wiley, 2018. 1sBN: 978-1-119-38750-3.

Lanouar Charfeddine and Mohamed Umlai. “ICT sector, digitization and environ-
mental sustainability: A systematic review of the literature from 2000 to 2022”.
In: Renewable and Sustainable Energy Reviews 184 (Sept. 2023), p. 113482. por:
10.1016/j.rser.2023.113482.

Christof Ebert and Sjaak Brinkkemper. “Software product management — An
industry evaluation”. In: Journal of Systems and Software 95 (2014), pp. 10-18.
por: 10.1016/j.jss.2013.12.042.

Nicole Forsgren, Jez Humble, and Gene Kim. Accelerate: the science behind
DevOps: building and scaling high performing technology organizations. 1st ed.
Portland, Oregon: IT Revolution, 2018. 1sBN: 978-1-942788-35-5.

Dennis Lyth Frederiksen and Alexander Brem. “How do entrepreneurs think they
create value? A scientific reflection of Eric Ries’ Lean Startup approach”. In:
International Entrepreneurship and Management Journal 13.1 (2017), pp. 169—
189. por: 10.1007/s11365-016-0411-x.

Vahid Garousi, Michael Felderer, and Mika V. Mintyla. “Guidelines for including
grey literature and conducting multivocal literature reviews in software engineer-
ing”. In: Information and Software Technology 106 (2019), pp. 101-121. por:
10.1016/j.infsof.2018.09.006.



[11] L. Giamattei et al. “Monitoring tools for DevOps and microservices: A systematic
grey literature review”. In: Journal of Systems and Software 208 (Feb. 2024),
p- 111906. por: 10.1016/j.jss.2023.111906.

[12] TItamar Gilad. Evidence guided: creating high-impact products in the face of
uncertainty. 2023. 1sBN: 978-84-09-53639-9.

[13] Chandra Gnanasambandam, Martin Harrysson, and Rikki Singh. Responsible
product management: The critical tech challenge. Mar. 2022. urL: https://www.
mckinsey.com/industries/technology-media-and-telecommunications/
our - insights /responsible - product - management - the - critical -
tech-challenge (visited on 04/09/2024).

[14] Fernando Kamei et al. “Grey Literature in Software Engineering: A critical
review”. In: Information and Software Technology 138 (Oct. 2021), p. 106609.
por: 10.1016/j.infsof.2021.106609.

[15] Eva Kern et al. “Sustainable software products — Towards assessment criteria
for resource and energy efficiency”. In: Future Generation Computer Systems 86
(Sept. 2018), pp. 199-210. por: 10.1016/j . future.2018.02.044.

[16] Vladimir Mandi¢ et al. “What Is Flowing in Lean Software Development?” In:
Lecture Notes in Business Information Processing. Vol. 65. Springer, 2010, pp. 72—
84. por: 10.1007/978-3-642-16416-3_12.

[17] Hilda C. Martinez Ledn and Javier Calvo-Amodio. “Towards lean for sustainability:
Understanding the interrelationships between lean and sustainability from a
systems thinking perspective”. In: Journal of Cleaner Production 142 (Jan. 2017),
pp- 4384-4402. por: 10.1016/j.jclepro.2016.11.132.

[18] Jorge Melegati, Eduardo Guerra, and Xiaofeng Wang. “Understanding Hypotheses
Engineering in Software Startups through a Gray Literature Review”. In: Infor-
mation and Software Technology 133 (May 2021), p. 106465. por: 10.1016/7j .
infsof.2020.106465.

[19] Bogdan Moroz, Andrey Saltan, and Sami Hyrynsalmi. “Product Ops: Under-
standing and Defining an Emerging Discipline”. In: Proceedings of the first
International Conference on Software Product Management. Frankfurt am Main:
GI, 2023.

[20] Cal Newport. Slow productivity: the lost art of accomplishment without burnout.
New York, NY: Portfolio/Penguin, 2024. 1sBn: 978-0-593-54485-3.

[21] Shola Oyedeji et al. Integrating Sustainability Concerns into Agile Software
Development Process. 2024. urL: http://arxiv.org/abs/2407.17426.

[22] Pendo.io. The Rise of Product Ops. Tech. rep. Pendo.io, 2019.

[23] B. Penzenstadler et al. “Sustainability in software engineering: a systematic
literature review”. In: 16th International Conference on Evaluation & Assessment
in Software Engineering (EASE 2012). Ciudad Real, Spain, 2012, pp. 32-41. por:
10.1049/ic.2012.0004.

[24] Melissa Perri and Denise Tilles. Product Operations: How successful companies
build better products at scale. 1st ed. Product Institute Inc., 2023.

[25] Marcus V. P. Pessda et al. “Understanding the Waste Net: A Method for Waste
Elimination Prioritization in Product Development”. In: Global Perspective for



[26]

(27]

(28]

[29]

(30]

(31]

(32]

Competitive Enterprise, Economy and Ecology. London: Springer London, 2009,
pp. 233-242. por: 10.1007/978-1-84882-762-2_22.

Mary Poppendieck and Tom Poppendieck. Implementing lean software devel-
opment: from concept to cash. The Addison-Wesley signature series. London
Munich: Addison-Wesley, 2007. 1sBN: 978-0-321-43738-9.

Mary Poppendieck and Tom Poppendieck. Lean software development: an agile
toolkit. Nachdr. The agile software development series. Boston: Addison-Wesley,
2003. 1sBN: 978-0-321-15078-3.

Ken Power and Kieran Conboy. “Impediments to Flow: Rethinking the Lean Con-
cept of “Waste’ in Modern Software Development”. In: Lecture Notes in Business
Information Processing. Vol. 179. Cham: Springer International Publishing, 2014,
pp. 203-217. por: 10.1007/978-3-319-06862-6_14.

Ben Purvis, Yong Mao, and Darren Robinson. “Three pillars of sustainability: in
search of conceptual origins”. In: Sustainability Science 14.3 (2019), pp. 681-695.
por: 10.1007/s11625-018-0627-5.

Andrey Saltan and Kari Smolander. “Bridging the state-of-the-art and the state-of-
the-practice of SaaS pricing: A multivocal literature review”. In: Information and
Software Technology 133 (2021), p. 106510.

Todd Sedano, Paul Ralph, and Cecile Peraire. “Software Development Waste”. In:
2017 IEEE/ACM 39th International Conference on Software Engineering (ICSE).
Buenos Aires, 2017, pp. 130-140. por: 10.1109/ICSE.2017.20.

Teresa Torres. Continuous discovery habits: Discover products that create customer
value and business value. 1st ed. Talc, 2021. 1sBN: 978-1-73663-330-4.



