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Introduction

The comparative productivity of government and non-government
projects is a subject of ongoing debate. While it's often assumed that non-
government organizations might have an advantage due to their flexibility
and agility, empirical evidence is mixed. This short paper aims to
contribute to this discussion by examining project productivity data from
the International Software Benchmarking Standards Group (ISBSG).

ISBSG provides a valuable repository of project data, allowing for in-depth
analysis of various factors influencing project success. By leveraging this
data, we can explore the differences in productivity between government
and non-government projects.

If you wish to do your own analysis, or if you are interested in using the
ISBSG data for software cost estimation, benchmarking, performance
measurement, procurement, etc., please subscribe to the data here:
https://www.isbsg.org/project-data/
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Creating the Dataset for analysis

For the analysis, a dataset is created from the ISBSG 2023 Development &
Enhancement (D&E) Data (11848 data points in total), using the following

criteria:
Data Quality = A or B.
Project Year >2020.

Primary Programming Language = Java (to get a better comparison).
Count Approach is IFPUG 4+ or Nesma (both methods give similar

results).

Applying the criteria above to the ISBSG Data results in a dataset of 136
data points: 36 data points of government projects and 100 projects of
non-government projects. The following figures in this report are
based on this dataset.

Figure 1 shows the number of projects for government and non-

government projects.
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Figure 1: Number of government and non-government projects in the selected ISBSG dataset
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Figure 2 shows the industries represented by the non-government
projects in the ISBSG dataset.

Industry breakdown of non-government projects in the

ISBSG dataset

20

18

16

14
4]
3
o 12
S
[-%
‘s 10
e
2
€ 8
2

6

4

2 I 1

0 [

& . \Qf’ ,\"b§ ‘(J 0(\ (‘Q" ’b ’Z;‘QI
\be(‘ ‘('7;\\ N ¢ \zc, S o‘yf\ Q)«\ O\Q/‘—) Q\‘;Q\ ®\o‘ o
< S S 2 = N & < > P
& & S N N @
& o3 S N 5
& N\ ‘—}5 \?}
& N
«© &
@ (Y
S
O
‘\
0

Non-government industries

Figure 2: Breakdown of the non-government projects in the selected ISBSG dataset
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Project Size Analysis

Figure 3 shows the functional size distribution in the ISBSG dataset for

government and non-government projects.

Size statistics for government and non-government
projects in the ISBSG dataset
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Figure 3: Project Size distribution of government and non-government projects in the

selected ISBSG dataset

The horizontal axis of the graph, in Figure 3, displays descriptive statistics
(e.g. min, P10) of the size distribution. Refer to Appendix A for an

explanation of the statistical terminology used.

The statistics displayed in Figure 3 show that government and non-
government projects are very similar in functional size. Therefore, project
size probably won't be a factor that influences any differences in metrics

between government and non-government projects.

The following analysis of the ISBSG dataset focuses on 2 metrics:
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e Project Delivery Rate (PDR = hours/FP).
e Delivery Speed: FP/Month.

Project Delivery Rate (PDR) Analysis
The Project Delivery Rate (the inverse of Productivity) is measured by
dividing all the effort (hours) spent on the project by the functional size of

the application delivered.

Figure 4 shows the difference in PDR between government and non-

government projects.

Project Delivery Rate statistics for government and
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Figure 4: The PDR distribution of government and non-government projects in the ISBSG

dataset selected
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The graph in Figure 4 shows that the government PDR is slightly lower
than the non-government PDR, for all statistical measurements. This
indicates that government projects in general take fewer hours per
function point to deliver a project. This is contrary to general belief - that
government projects are less productive compared to non-government

projects.

While the differences in PDR between government and non-government
projects is small, there is a slight deviation for the higher percentiles (i.e.
P80 and P90). This is caused by outliers in the non-government project
data.

There is an explanation for the similarity in both government and non-
government PDRs. Nowadays application development is predominantly
carried out by agile teams and both government and non-government

organizations hire many application developers, testers, scrum masters,

etc. from specialized system integrators. Therefore, the teams are mixed.

In addition to this, non-functional requirements (e.g. security) are as
important in non-government organizations as in government

organizations.
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Speed of Delivery Rate Analysis

The speed of delivery is calculated as the number of Function Points

delivered per calendar month. The distribution is shown in the Figure 5.
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Figure 5: The Delivery Speed distribution of government and non-government projects in the

dataset selected

In Figure 5, it's interesting to see that the speed of delivery for
government projects is higher than for non-government projects. The
difference is significant. The median speed of delivery for government
projects is approximately 150 FP per month, while it is 109 FP per month

for non-government projects.

ISBSG Short paper
wWww.isbsg.org



Government vs. Non-Government Project Productivity E

Conclusion

The analysis of ISBSG data reveals a surprising trend: government projects
are often executed with greater productivity and speed than their non-
government counterparts. This finding challenges the common perception
that non-government projects possess inherent advantages in terms of
flexibility and agility.

Several factors may contribute to this unexpected result. One possibility is
that government projects often benefit from more formalized processes
and standardized methodologies, which can streamline project execution
and reduce inefficiencies. Additionally, government organizations may
have access to greater resources and support, such as dedicated project
management teams and specialized expertise, which can enhance project
efficiency.

Furthermore, the nature of government projects themselves may
influence their productivity. Government initiatives often involve well-
defined objectives and clear mandates, providing a strong foundation for
project planning and execution. In contrast, non-government projects may
face greater uncertainty and ambiguity, which can hinder progress and
increase project timelines.

However, it's important to note that this analysis is based on a specific
dataset and may not represent the broader landscape of government and
non-government projects. Further research is needed to explore the
factors influencing project productivity in different contexts and to identify
strategies for improving efficiency in both sectors.

If you wish to do your own analysis, or if you are interested in using the
ISBSG data for software cost estimation, benchmarking, performance
measurement, procurement, etc., please subscribe to the data here:
https://www.isbsg.org/project-data/
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The International Software Benchmarking Standards Group (ISBSG)

The ISBSG is a not-for-profit organization founded in 1997 by a group of
national software metrics associations. Their aim was to promote the use
of IT industry data to improve software processes and products.

ISBSG is an independent international organization that collects and
provides industry data of software development projects and
maintenance & support activities. This is used to help all organizations
(commercial and government, suppliers and customers) in the software
industry to understand and to improve their performance and decision
making.

ISBSG sets the standards of software data collection, software data
analysis and software project benchmarking processes and is considered
to be the international thought leader in these practices.

The ISBSG mission is to support commercial and public organizations
to improve the estimation, planning, control and management of IT
software projects and/or maintenance and support contracts.

To achieve this:

ISBSG maintains and grows 2 repositories of IT software - development/
maintenance & support data. This data originates from trusted,
international IT organizations and can be obtained for a modest fee from
the website

Help us to collect data.

ISBSG is always looking for new data. In return for your data submission,
we issue a free benchmark report that shows the performance in your
project or contract against relevant industry peers.

Please submit your data through one of the forms listed on

A specific Agile/Scrum data collections questionnaire can be
downloaded here:

Partners

This page will help you to find an ISBSG partner in your country:
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Appendix A: Explanation of Statistical Terminology

The statistical abbreviations used in the figures from this report are
explained below:

Min Minimum value in the dataset.

P10 10th percentile, which is the value greater than 10% of the values in
the dataset.

P25 25th percentile, which is the value greater than 25% of the values in
the dataset.

Median middle value in the dataset, when the values are arranged in
ascending/descending order.

P75 75th percentile, which is the value greater than 75% of the values in
the dataset.

P90 90th percentile, which is the value greater than 90% of the values in
the dataset.

Max maximum value in the dataset.
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