
49
© The Author(s) 2019
C. Sadowski and T. Zimmermann (eds.), Rethinking Productivity in Software Engineering,  
https://doi.org/10.1007/978-1-4842-4221-6_6

CHAPTER 6

Individual, Team, 
Organization, and Market: 
Four Lenses of Productivity
Amy J. Ko, University of Washington, USA

When we think about productivity in software development, it’s reasonable to start with 

a basic concept of work per unit of effort. The more work a developer accomplishes with 

their efforts, the better.

But when researchers have investigated how developers think about productivity, 

some surprising nuances surface about what software engineering “work” actually 

is and at what level this work should be considered [14]. In particular, there are four 

lenses through which one can reason about productivity, and each of these has different 

implications for what actions one might take to increase productivity in a company.

 The Individual
The first and most obvious lens is the individual perspective. For a developer, a tester, 

or any other contributor to a software team, it’s reasonable to think about the tasks 

they are assigned, how efficiently those tasks can be completed, and what affects how 

efficiently those tasks are completed. Obviously, a developer’s experience—what they’ve 

learned in school, online, or in other jobs—can affect how efficiently they accomplish 

tasks. For example, one study showed that in terms of task completion time, the skill of 

comprehending what a program does explains much of the variance in task completion 
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time [3]. But these skills aren’t static. For example, while one might expect inexperienced 

developers to always be less efficient than experts, teaching novices expert strategies 

can make them match expert performance quite quickly [17]. As any developer knows, 

however, there’s no such thing as mastery; even senior developers are always engaged 

in learning new concepts, architectures, platforms, and APIs [5]. This constant learning 

is even more necessary for new hires, whose instincts are often to hide their lack of 

expertise from the people they need help from [1].

But experience isn’t the only factor that affects individual productivity. For example, 

we know that tools strongly influence how efficiently a development task can be 

completed. IDEs, APIs, and programming languages, for example, pose many barriers, 

including finding relevant APIs, learning to use them correctly, and learning to test and 

debug them correctly [7]. For example, one study found that simply using rudimentary 

tools for navigating code (scroll bars, text search, etc.) can account for up to a third of the 

time spent debugging code [8]. Another study found that tracking the specific structural 

elements in code that a developer navigates and making those structures and their 

dependencies visible can nearly reduce this overhead [6].

Having the right documentation with the right information (e.g., Stack Overflow 

or other sources of information about API usage) can also accelerate program 

construction [11], but when that documentation is wrong, it can actually have the 

opposite effect on time to complete tasks [18].

These discoveries have some simple implications for individual developer 

productivity. For example, teaching developers strategies that have proven to be more 

effective seems like an unqualified win. Training developers on tools that increase 

productivity is a potentially cheap way to help developers get more work done in the 

same amount of time.

 The Team
And yet, when we use a team lens on productivity, some of these improvements to 

developer productivity suddenly seem less important. For example, if one developer 

is twice as efficient as others on a team but is constantly blocked waiting for work from 

others, is the team really more productive? Research shows that team productivity 

is actually bounded not by how efficiently individual developers work but by 
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communication and coordination overhead [5]. This is partly because teams work only 

as fast as decisions can be made, and many of the most important decisions are not 

made individually but collaboratively. However, this is also because even for individual 

decisions, developers often need information from teammates, which studies have 

shown is always one or two orders of magnitude slower to obtain than referencing 

documentation, logs, or other automatically retrievable content [10]. These interactions 

between individual productivity and team work are also affected by changes in team 

membership: one study found that slowly adding people to a team (i.e., waiting for them to 

successfully onboard) reduced defects, but quickly adding them increased in defects [13].

Other team needs can lower productivity for individuals but increase it for the team. 

For example, interruptions can be a nuisance for individual developers, but if they have 

knowledge that others need to be unblocked, it may improve team productivity overall. 

Similarly, senior developers may need to teach skills or knowledge to junior developers 

to help junior developers be independently productive. That will reduce the senior 

developer’s productivity for a time but will probably increase the team’s long-term 

productivity.

If we view a team’s work as correctly meeting requirements, then the influence 

of communication and collaboration on a team is clearly just as important as the 

productivity of individual developers on meeting those requirements. Finding a way to 

manage teams that streamlines communication, coordination, and decision-making is 

therefore key and perhaps more impactful than making individual developers faster. All 

of these responsibilities fall upon an engineering manager, whose notion of productivity 

isn’t about how efficiently individual engineers work but rather about how efficiently a 

team can meet high-value requirements.

 The Organization
Even a team lens, however, is a narrow view. An organizational lens reveals other 

important factors. For example, companies often set norms around how projects are 

managed, and these norms can greatly influence how efficiently work can move at the 

individual and team levels [4]. Organizations also set policies on whether developers 

are collocated, work down the hall, work at home, or work in entirely different countries. 

These policies, and their implications for coordination, can directly affect the speed of 

decisions proportionally to distance [16]. Organizations can also set formal policies and  
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informal expectations about work-life balance, which can inadvertently lead to 

fatigue and defects [9]. Organizations have different norms of code ownership, which 

affects coordination within and between teams and can lead to defects when no 

one owns part of an implementation [2]. Organizations also invest infrastructure for 

maintaining awareness of work in other parts of the organization [12], such as Google, 

which has a single company-wide repository, versus other companies that have vast 

numbers of disconnected repositories. Companies also have different norms about 

how interruptions are handled, which can have organization-wide detrimental effects 

on productivity [15]. All of these cultural and policy factors can also complicate the 

recruiting and retention of productive developers, as we observed with Yahoo’s decision 

to require that all engineers work on the main Yahoo campus.

Given all of these complex factors of organizational culture, one might imagine that 

a fruitful way to think about productivity from an organizational perspective is to reason 

about the unintended consequences of norms and policies on individual and team 

productivity. An organization’s executives might be charged with monitoring for these 

problems and developing new policies, norms, and processes with fewer impacts on 

productivity.

 The Market
Finally, the organizational lens has its own limitations. Viewing productivity from 

a market lens acknowledges that the whole purpose of an organization that creates 

software is to provide value to customers and other stakeholders. When Google says its 

mission is to “organize the world’s information,” it’s stating the goal by which the entire 

organization’s performance is judged. Google is therefore more effective when its users 

are more productive at finding information and answering questions relative to other 

organizations with similar goals. To measure productivity in terms of value, a company 

has to define value propositions for its product, which is some hypothesis about what 

value a product is offering to people relative to competing solutions. Some research has 

framed the refinement and measurement of value propositions as an organization’s 

primary goal [9]. These ever-evolving understandings of an organization’s goal then filter 

down to new organizational policies, new team-level project management strategies, 

and new developer work strategies targeted at improving this top-level notion of 

productivity.
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 Full-Spectrum Productivity
While it’s easy to assume that each individual in an organization might have to concern 

themselves with only one of these lenses, studies of software engineering expertise show 

that great developers are capable of reasoning about code through all of these lenses [5]. 

After all, when a developer writes or repairs a line of code, not only are they getting an 

engineering task done, they’re also meeting a team’s goals, achieving an organization’s 

strategic objectives, and ultimately enabling an organization to test its product’s value 

proposition in a market. And the code they write can be seen as a different thing through 

each of these lenses, including not just code but also systems, software, platforms, and 

services, and products.

What does all of this mean for measuring productivity? It means you’re not going 

to find one measure for everything. Individuals, teams, organizations, and markets 

need their own metrics because the factors that affect performance at each of these 

levels are too complex to reduce to a single measure. I actually believe that individual 

developers, teams, organizations, and markets are so idiosyncratic that each may need 

its own unique measures of performance that capture a valid notion of their work output 

(productivity, speed, product quality, actual versus plan, etc.). That might mean a core 

competency of everyone in an organization needs to be finding valid ways of conceiving 

of performance so one can measure and improve it.

 Key Ideas
The following are the key ideas from this chapter:

• Individuals, teams, organizations, and markets need different 

productivity metrics.

• Productivities for these different lenses are often in tension.
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