
 
 
ESTIMATING COMPLEX SOFTWARE 
PROJECTS CAN BE EASY 
 
This white paper looks at the common pitfalls of estimating complex software projects and explores 

three key areas that can deliver improvements: Scope, Measurement and Communication. It 

investigates how a change from the usual time-based estimation approach to size-based could make 

the daunting problems of accurate estimating solvable through the application of straightforward good 

management practice, with potential to unlock even wider business benefits. 

CBoxx has spent over a decade working on software projects in the UK Financial Services (UKFS) industry. 

We’ve worked on projects across a landscape of ever evolving technology, changing financial regulations, 

turbulent market conditions and relentlessly increasing complexity. The technology stack continues to 

rise, systems are multiplying, legacy data is growing and society always expects more from software.  

Once an idea requiring a software solution has cleared the business case hurdle and funding has been 

secured then what really matters next is that the resulting project is delivered on budget, on time and to 

a high degree of quality. The underlying key to success for all that follows is the accuracy of the estimate. 

However, the ever increasing complexity of software projects has generated corresponding growth in the 

challenge of software estimation. With the benefit of some hindsight CBoxx believes estimation can and 

should be better … 
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SCOPE 
 

“The average cost overrun of IT software projects is 66% …” 

Delivering large-scale IT projects on time, on budget, and on value  
(joint research in 2011 by Oxford University and McKinsey & Company) 

 

Facing the Truth 
 

There is a certain unavoidable truth to software development that must be faced at some stage within 

every project lifecycle. At the start, there is often a temptation to keep estimates low and overly 

optimistic for commercial reasons, to keep the board happy, or perhaps both. Optimism bias is human 

nature and is rife at the start of a project when little detail is known and sweeping assumptions can be 

made that keep everyone ‘on board’. This often applies when senior management are planning, 

procuring and budgeting for a long term program of work. 

Over the course of a software project it is possible to keep kicking the truth along the road. Analysts can 

skimp a little on the design and push some tough details and decisions along to the developers. 

Developers can code the core functionality and concentrate on the ‘happy path’ while glossing over the 

less visible areas that should be detected and resolved during testing. Testers can usher the software 

through on the basis that it fundamentally works and no-one would use it ‘that way’. Marketing can 

create highly polished presentation materials and impressive but tightly controlled demonstrations to 

audiences. In this way, it is feasible to ‘deliver’ a project against the odds and at the expense of a lot 

stress. This type of project behaviour occurs as a reaction to unrealistic estimates and expectations, when 

the alternative (busting the budget and delivering late) is not considered an option. 

Ultimately when such software does go live, those all-important first adopters can become frustrated and 

unforgiving of poor design and poor quality. Their own work time, efficiency, reputation and business 

may be at stake and they won’t appreciate having to tolerate downtime, workarounds and a lengthy 

series of defect resolution releases. Business reputation is difficult to gain in a competitive market, hard 

to quantify and very easily and quickly lost.  

It’s best to face the truth from the start. 

A realistic estimate from the outset generates confidence and stability in a project. The software 

development team can focus on what they have been employed to do; create software. Underestimating 

is not usually deliberate but it always breeds trouble. The development team soon realises the pressure 

they are under and before long the developers start cutting technical corners while the project managers 

are trying to persuade the client that they can live without a few of those ‘must have’ features.  

 

 

http://cboxx.com/


 

3 
 

 

The Wrong Approach 
 

The “Fail Fast, Fail Often” mantra from Silicon Valley has reportedly crept over to the UK via East London 

where entrepreneurs are busy trying to hack their way to success with someone else’s money. CBoxx 

have witnessed this approach being presented as the way ahead for UKFS technology development and 

innovation. To be absolutely clear, we believe it is wrong.  

There is no need for ‘failure’, just a careful, measured testing of approaches and ideas, working in close 

collaboration with all project stakeholders to ensure that everyone recognises and understands the 

constraints, and the risks and how to minimise them.  Full scale implementation must not proceed until 

everyone is agreed and confident about the approach and the plan. This is the Project Scoping Phase …  

 

The Right Approach 
 

All projects are different and the structure of the Project Scoping Phase must therefore be adaptable to 

cover a wide range of areas, including: 

 Guiding the capture of functional and non-functional requirements through workshops, 

questionnaires and basic careful listening; 

 User interface prototyping, when necessary to focus end user requirements capture; 

 High level business analysis against the customer requirements;  

 Business case analysis, review and validation; 

 Review of all legal requirements and data security in particular; 

 Risk identification and mitigation;  

 Assess data quality & volume related risks; 

 High level technical architecture design; 

 Proof of concept construction, where real technical uncertainty exists; 

 Project management & quality assurance methodology, backlog production and estimation; 

 Project plan creation with appropriate phasing, resourcing and prioritisation. 

 

Resistance 
 

CBoxx have experienced resistance to running a Project Scoping Phase from clients who are anxious to 

simply “get on with it” and see visible results in return for their investment as quickly as possible.  When 

a project really is very small and well contained, this is perfectly reasonable. However, within UKFS this is 

an increasingly rare scenario as software is usually designed with the long term in mind and must 

therefore be designed to anticipate increasing scale, flexibility and complexity over time.  As technology 

advances, the sheer volumes of data being stored are growing constantly, and expanding legacy data 

always presents a threat of data quality problems that must be examined closely. Expecting such issues to 

be simply dealt with ‘in the wash’ always seems to prove frustrating and costly in the long run.  

http://cboxx.com/
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Nowadays there is an expectation that separate software systems can be seamlessly integrated to 

support a “best of breed” approach to systems and supplier selection. This integration approach is 

absolutely right because the alternatives such as rekeying data and importing/exporting data files are 

inefficient, error prone and continue to exacerbate data quality problems. However, in project terms the 

reality is that system boundaries, especially those from separate suppliers, always generate complexity 

that must be understood and they can be heavily influenced by politics and commercials. Industry data 

standards, such as Origo, do significantly ease the path for technical integration but fundamentally, 

different systems always have different data models that must be reconciled at some level. 

Communications between suppliers can sometimes seem to add a disproportionate amount of time to 

the overall workload as parties can be very guarded and only prepared to lift the hood up on their own 

software to a very limited degree.  

For projects with any degree of complexity it is absolutely essential to conduct detailed scoping. This 

simply means taking the time to think before diving right in. Working towards a realistic estimate requires 

complete understanding and buy-in from all stakeholders, with all perspectives taken into account. Good 

scoping provides a solid blueprint for the project and is vital for producing accurate estimates. 

 

The Enemy of Estimation 
 

The Project Scoping phase provides an answer to that common enemy of estimation – scope creep. Time 

spent at the outset properly capturing requirements and fully analysing the scope reduces the chances of 

new requirements emerging later. Sometimes changes are unavoidable due to external factors or 

undetected low-level complexity. In this case, it can be managed by recognising it as a variation from the 

original scope, then analysed and recorded. This removes the ‘blame game’ that can occur at the far end 

of a long project that has significantly overrun the original budget.  

Budget contingency should be reserved for this purpose only, not as a fund to compensate for lack of 

forethought.  

 

Negotiate Confidently 
 

Confident estimation opens the door to confident negotiation. The use of fixed price contracts become 

more realistic. Many clients would prefer to contract at a fixed price but for a complex system this 

represents a huge, potentially unpalatable risk to their preferred suppliers. It is however relatively easy to 

estimate purely for the Scoping Phase which, if properly run, will deliver an informed plan with an 

accurate estimate for the Implementation Phase, including a frank assessment of the risks involved.  

At this stage it is appropriate to consider a fixed price. The Scoping deliverables can be used to recognise 

and manage subsequent scope creep that is considered outside of the fixed price agreement. It is crucial 

for all parties that the risks identified during scoping are used to judge the merits of the fixed price 

approach. An unrealistically low fixed price can lead to the shortcutting problems described earlier.  

http://cboxx.com/
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MEASUREMENT 
 

“When we measure performance, performance increases” 

The Observer Effect  

 

Experience counts when it comes to accurate estimation. The straightforward approach is to rely on 

experienced individuals or subject experts who have seen it all many times before. Unfortunately people 

always move on sooner or later while subject experts are not necessarily experts in your company. 

Experience must be captured and recorded. 

Software development processes tend to be very specific to the culture of a company. While an 

experienced software professional can always recognise the common patterns and pitfalls of any project 

within their field, there is a real need to understand and quantify the historical project delivery record of 

the company. 

This means continuously measuring the performance of the company against itself and ideally against 

other comparable organisations.  

To do this, a common metric of measurement must be agreed and applied consistently. The usual 

approach is to break projects down into a set of tasks, each with an estimate of time and resources 

assigned. This paper explores two alternative measures: Function Points and Story Points. At first sight 

they appear very different with an ‘old world’ versus ‘new world’ vibe to them. On closer examination 

they are actually very similar.  

 

Function Points 
 
Function Points were first introduced by Alan Albrecht of IBM in 1979. They are a unit of measure to 

express the amount of business functionality provided to a user by the software. A function point is a 

metric that has meaning for end users and can therefore be identified at an early stage by close 

examination of a set of well-structured requirements. By simply counting the number of function points 

required in the software, the project size can be accurately derived and a realistic plan constructed. 

The technique has had plenty of time to mature. In 2003 it became international standard ISO 

20926:2003 and subsequently revised in 2009. There is a thriving global community co-ordinated by the 

International Function Point User Group “IFPUG” (www.ifpug.org).    

Function points can be analysed at any stage of the project lifecycle. Once the high level requirements 

have been captured then function points can be counted right at the start. They can be reviewed and 

refined at each project stage and crucially, used to identify, measure and track scope creep. 

 

http://cboxx.com/
http://www.ifpug.org/
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The Function Points of a system under analysis are classified into inputs, outputs, inquiries, internal 

stores of data and external references to data. 

Function Points must be identified by a skilled function point practitioner who counts them with 

reference to the latest version of the Function Point Counting Practices Manual that is maintained and 

published by IFPUG. The counting process accounts for complexity and the final count can be adjusted for 

the non-functional characteristics of the project that relate to areas such as scalability, performance, end 

user familiarity, algorithmic complexity and the target environment / infrastructure. 

Once a Function Point count has been established for existing or planned software then the estimate can 

be arrived at using a “delivery rate” measured in average function points per hour. Delivery rate is crucial 

to the success of this method and that rate is very company specific.  

Function Point counting has a variety of uses and benefits: 

1. For estimating and planning future projects; 

2. For measuring the performance of past projects; 

3. For comparison against external projects that have also been measured by function points; 

4. For comparing the project delivery performance of third party suppliers;  

5. For generating a quantifiable audit of existing software assets in a company. 

There are some barriers to consider:  

1. Effective Function Point Counting is a skill that must be learned through professional 

training, book learning and hands on experience. If the counting is not done correctly and 

consistently then it is next to useless;  

2. Preferably it will therefore be conducted by a qualified Certified Function Point Practitioner 

(CFPP) or Specialist (CFPS); 

3. The business requirements must be well structured and complete. If they are not then 

further review and rework will be required; 

4. Function Point Counting takes time at the outset of a project that must be incorporated into 

the overall schedule and plan; 

5. An accurate delivery rate must be determined for the company or team to act as a baseline 

for calculations. 

 

 

 

 

 

 

 

 

 

 

http://cboxx.com/
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Industry Data 

A compelling incentive to standardise around the Function Point metric is the potential to apply 

benchmarking against a large, reputable and growing external data source managed by the International 

Software Benchmarking Standards Group “ISBSG” (www.isbsg.org) … 

"For many years the lack of readily available benchmark data blinded software developers and 

managers to the real economics of software. Now that ISBSG is making data on thousands of 

projects available to the software industry, it is becoming possible to make solid business 

decisions about software development practices and their results in terms of productivity and 

quality, ISBSG data is a valuable asset for the software industry and for all companies that 

produce software."                                          

                                 Quote from Capers Jones on ISBSG website 

 

The ISBSG Development & Enhancement repository has collated data including function points counts for 

more than 6,700 software projects from 32 countries, across 7 major industry types.  The data can be 

licensed and used to estimate, benchmark and improve the planning and management of projects. The 

ISBSG vet and verify all data submitted for quality. 

The benefits of the ISBSG repository are: 

 A potential shortcut to the detailed baselining analysis required to calculate an accurate 

delivery rate for a company. This can be achieved by the analysis of already existing 

performance data from external, comparable companies, projects and technologies; 

 

 The ability to compare the development performance of a company against the industry, 

providing valuable business insight and drivers for improvement. The same principle can be 

applied to monitoring third party suppliers. 

The main concern about the use of ISBSG data for benchmarking in the UKFS industry is demographic.  

Based on the ISBSG published “R13 Demographics”, at present over 30% of the projects represented are 

from the banking, insurance and financial sectors. This is good, however … only 1.3% of that data 

supplied is from the UK. 32% of it is from the USA with the next 25% coming from Australia and Japan. In 

addition 74% of the data is from projects managed using a standard waterfall method, with only 4% from 

Agile. So once the data extract has been filtered by sector, country and perhaps project management 

methodology too, the data may be very limited for UKFS, especially Agile UKFS. 

 

 

 

http://cboxx.com/
http://www.isbsg.org/
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Story Points 
 

Story Point estimation is commonly advocated as being part and parcel of Agile best practice. In a similar 

vein to Function Points, Story Points abstract the estimation away from ‘time’ to focus on ‘size’ again. 

Story Points work on the basis of a quick and easy method to measure the relative size of ‘Stories’ (Agile 

terminology for requirements / features). The estimation process must be carried out by the 

development team itself and requires no particular expertise in estimation, just experience in software 

development.   

A size estimation scale is used and a Fibonacci sequence is often recommended so that there is sufficient 

separation along the scale to ensure the team does not waste time splitting hairs debating whether a 

story is a 4 or a 5. For example, instead of using 1,2,3,4,5,6… the scale 1,2,3,5,8,13… is used. 

Given a list of stories (requirements) presented in an Agile Backlog, the development team has to 

estimate the story points for each. The first step is to set a baseline by agreeing a story that represents a 

2 and another story that represents a 5 for example. 

A game of “Planning Poker” is one way to organise the estimation into an engaging, ‘fun’, quick process. 

The development team are handed a set of cards with 1,2,3,5,8,13… on them. Each story is discussed and 

then a blind vote taken where each team member lays down their card with their own estimate of the 

story points relative to the agreed baseline. If there are differences, then a time limited discussion takes 

place and a revote happens. This repeats until everyone agrees before moving onto the next story, and so 

on. The idea here is that people are typically far better at comparing relative sizes than they are at 

estimating precise measures such as time (or weight, height, distance etc). 

The next step is to convert the Story Point estimates into a time estimate for planning. This is achieved by 

determining the average velocity of the development team. For this to actually work, the development 

team that estimates the Story Points must be the team that carries and delivers the project. 

The velocity is the average number of story points that can be delivered within an Agile Sprint e.g. a time-

boxed 10 days, 20 days etc depending on how the team works. There is a boot-strapping problem here 

because a new team with no history has no average velocity. To get the process started, the stories 

prioritised for the first Sprint must be time estimated to produce the list of tasks required for the Sprint 

Backlog. The Sprint proceeds and at the end the ‘actual’ number of Story Points delivered is recorded and 

the ‘actual velocity’ is known. This is used for estimating forwards and may improve over time if the team 

sticks together and works well together. If the team and technology remains consistent then the velocity 

will eventually stabilise and in theory the estimation of Product Backlogs will become very predictable. 

 

 

 

http://cboxx.com/
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Comparing Metrics 
 

The similarities between Function Points and Story Points are: 

1. Both abstract estimation away from time to size; 

2. Both rely on a well-defined set of requirements / features / stories; 

3. Both convert the measured size into a time estimate by applying a measured rate of 

productivity (“delivery rate”, “velocity”) that is company or development team specific; 

4. Both therefore work best when applied to stable, well run development teams. An unstable 

environment with team members chopping and changing frequently will make the average 

velocity unpredictable and therefore the estimates too;   

5. Both rely on clearly defined requirements, scope definition and a vigilant change 

management process to handle scope creep. 

The main differences are: 

1. Story Points are designed to be ‘Agile’ and are therefore very immediate, quick and simple 

to learn and apply. The technique satisfies the prevailing (and anecdotally, very true) idea 

that development teams hate estimating; 

2. Function Point analysis is methodical and time consuming and requires investment in 

experience to ensure validity; 

3. A Story Point estimate for the same feature can differ wildly between different companies 

and also between different teams within a company. Story Points are therefore difficult to 

compare internally and impossible to compare externally; 

4. Function Point sizing is an international standard that when applied properly and 

professionally can be used for accurate comparison internally, externally and even globally. 

Productivity rates may vary between companies but if their size counts are consistent then 

many useful comparisons can be drawn. For example, why is our productivity rate lower 

than average? (opportunity to improve). Or … our productivity is rate higher than average! 

(competitive advantage proven). 

 

Size Matters 
 

It’s extremely useful to abstract the estimated size of the software away from the estimated 

development time. Once this is done, measuring productivity can be isolated from the technical factors 

and improving productivity can then be treated purely as a management challenge. 

The choice of size based metric is very company specific. Large firms looking to compete internationally 

may see the advantages of investing in the Function Points approach so they can benchmark themselves 

and compare against the industry. Small UKFS specific firms may prefer the Agile / Story Points approach. 

 

 

http://cboxx.com/
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Function Points can work perfectly well with Agile Project Management. Agile is extremely flexible and 

able to accommodate any method of measurement. Instead of creating an Agile Product Backlog with 

Story Points, simply record Function Points instead. 

The crucial element is the productivity or ‘velocity’ of the team. Both approaches will fail if velocity 

cannot be measured and this in turn relies on having stable, resourceful, well managed teams. 

 

Benchmarking 
 

If a company must focus solely on efficiently delivering the next project and is not yet concerned about 

continuous improvement then the application of Agile project management with Story Point based 

estimation delivered by an experienced, stable, undistracted development team will fit the bill. 

If continuous improvement is important, then it must be measurable to be truly effective. This means 

determining benchmarks. Producing a list of unquantied “lessons learned” at the end of a project is 

certainly helpful but rarely results in significant long term improvements. 

The phases of a benchmark study are: 
 

1. Planning and preparation: establish a portfolio of projects and agree the benchmarks to analyse; 

2. Analysis of the demographics, function/story points and project phases (analysis, build, UAT) 

within the portfolio; 

3. Data and trend analysis, including derivation of average velocity; 

4. Identify performance gaps and best practices; 

5. Communicate and report results; 

6. Install a continuous improvement program. 

 

Notice that we haven’t excluded the use of Story Points for benchmarking. If a company can create and 

enforce clear corporate guidelines on the use of Story Points then they can be applied for internal 

benchmarking. If Function Points are used, then the measurement can be used for comparison against 

external industry data too, such as the repository of the ISBSG.   

 

 

 

 

 

http://cboxx.com/
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COMMUNICATION 
 

Complex software projects are delivered by effective teamwork. When a project is running far behind 

schedule or uncontrollably over budget then decisive action does have to be taken. Every project is 

different but an initial assessment will cover the following points:  

1. Analyse whether both the functional and non-functional requirements were fully documented 

and properly communicated to the development team. In cases where the original requirements 

were not adequately captured then this must be revisited and rectified; 

 

2. Given a full set of requirements, determine whether they were properly understood and fully 

accounted for during all the project stages that followed to date;   

 

3. Verify whether the initial estimates were realistic. The estimates must be challenged, taking into 

account the historical delivery record, the culture of the company and how much effort was 

invested in generating those estimates.  

If none of the above can account for the problem, then take a very close look at communications … 

 Proper application of a chosen project management methodology means ensuring effective 

communication is applied throughout the entire project lifecycle; 

 

 Communications through all channels must be clear, concise and constantly applied;  

 

 A very careful balance must be struck around the level of communication. Ensure that the team 

is always fully informed but equally not under siege from a bombardment of questions and 

requests for information that may not be relevant to their current focus. This must be filtered, 

managed and prioritised carefully; 

 

 All team members, the client and other stakeholders must be fully bought-into the project 

management framework and especially the rules of communication. Consistently ignoring the 

communication ‘rules’ of a project can cause disruption on a surprisingly wide scale; 

 

 When there are multiple project stakeholders, as is usually the case with systems integrations 

then a clash of corporate cultures or methodologies can cause trouble. This must be recognised 

and accounted for at the start. If this didn’t happen then it must be addressed. Management 

must remove any “them and us” mentality that is evident and ensure that the co-operating 

teams are working to solve problems together and not wasting time and creating unnecessary 

stress by trying to blame the other party and cover their own backs. 

 

 

 

http://cboxx.com/
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CAN ESTIMATING BE EASY? 
 

This paper attempts to distil CBoxx experience from over a decade of software development within UKFS. 

That experience has taught us the fundamental lesson that getting the estimate right provides the 

foundation for project success. 

Apply Best Practices 

Effective estimation is all about applying the right level of process and management to the project. There 

is always a temptation to take a budget saving shortcut by relying on experienced individuals to take an 

educated guess. This can even work on small, isolated projects but it simply doesn’t scale up. 

Optimism bias means that low estimates present a temptation to be seized upon. Proceeding to 

implementation with an unrealistic budget always catches up later when at least one party is forced to 

suffer unplanned financial consequences or, the project simply fails. Budget contingency should not be 

reserved as a fund to compensate for lack of forethought.  

Project Scoping  

For projects with any degree of complexity it is essential to carefully conduct detailed scoping at the front 

end and not to fix budgets based on the first ‘finger in the air’ assessment. An initial workshop session 

with all stakeholders can soon determine complexity and flush out how well the requirements are 

understood. From there, the Project Scoping Phase itself can be planned and estimated. 

Communicate and Measure 

By including all stakeholders in the process, the Project Scoping Phase not only delivers a more reliable 

estimate and plan, it also fosters collaboration and communication from the outset. A detailed project 

blueprint is delivered that will bring no surprises to anyone as the project proceeds.  

For companies with a long term view, accurate estimation should be a business as usual activity and 

continuous (but unobtrusive) measurement is the key. Separating the “size” of a software project from 

the “delivery time” looks very compelling because: 

 Achieving a reliable rate of delivery and improving productivity becomes purely a 

management activity that is no longer obscured by technical complexity. Development 

team effectiveness can be examined in terms of communication, stability, focus, skills, 

environment, motivation etc. 

 

 Productivity can be properly compared against past internal projects, and potentially 

external comparable industry projects. In this way, real lessons can be learned. It becomes 

possible to determine whether a given project took far longer than expected because of high 

technical complexity or whether it was down to matters that can be solved by management. 

Can estimating be easy? Yes … when the right processes and practices are put in place.  

 

http://cboxx.com/
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ABOUT CBOXX 
 

CBoxx Ltd was founded in 2003 by business and IT specialists supported by actuarial expertise to focus 

on specialist software services for the UK Financial Services industry. CBoxx are now uniquely positioned 

as a leading independent IT projects consultancy with specialist knowledge of systems integrations and 

an enviable track record for project delivery. 

In 2015, CBoxx have formalised our project delivery capabilities into a set of consultancy services for the 

UKFS market. For further information, please refer to our website. 

www.cboxx.com 
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