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1.     Introduction 

1.1. Purpose 

Could your development contributions policy withstand legal challenge? Is your 

funding model robust? How could each be improved? This paper will help you to 

answer these questions by describing emerging best practice. 

1.2. Structure of this paper 

For ease of reading, this paper is divided into three sections: 

 

1. Cost Allocation ɬ which relates to the allocation of costs between project drivers. 

 

2. Cost Recovery ɬ which is the process used to recover costs over time. 

 

3. General Issues ɬ which addresses a number of general issues.  

1.3. About the author 

Fraser Colegrave is a leading expert on development contributions and a founding 

director of Covec limited ɬ an economics consultancy based in Auckland.  

 

Since 2003, Fraser has worked extensively on development contributions and financial 

contributions. He works mainly for councils, but also has private sector clients, too. This 

gives him a well-rounded view of the issues. 

 

Between 2007 and 2008, Fraser spent 12-months assisting the negotiation of settlement 

ÍÖÓÓÖÞÐÕÎɯÛÏÌɯÑÜËÐÊÐÈÓɯÙÌÝÐÌÞɯÖÍɯ-ÖÙÛÏɯ2ÏÖÙÌɯ"ÐÛàɯ"ÖÜÕÊÐÓɀÚɯ×ÖÓÐÊàȭɯ,ÖÙÌɯÙÌÊÌÕÛÓàȮɯhe has 

been assisting negotiation of one of the largest private development agreements in New 

Zealand. 
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2.     Cost Allocation 

This section raises a number of issues with the method used to share costs between 

growth and other drivers. These relate mainly to projects in open-access networks (such 

as roads), although some issues apply more generally. 

2.1. Cost allocations and levels of service 

Perhaps the most common cost allocation problem that we encounter is failure to 

properly account for levels of service. This can happen in many ways, such as when a 

project is deemed purely growth-related but also includes significant works to rectify 

existing problems. i.e. backlog. 

 

Take the busway project cited in the North Shore case, for exampleȭɯ"ÖÜÕÊÐÓɀÚɯÊÖÚÛɯ

allocation effectively assumed that there were no existing service level problems and, 

therefore, that the project was largely (or 94%) growth-related. Publicly-available data, 

however, painted a different picture. This is shown in the figure below, which compares 

actual service levels with those claimed to have prevailed at the time. 

 

Figure 1: Busway Service Levels - AM peak March 2004 (from Transit NZ) 

 
 

"ÓÌÈÙÓàȮɯ"ÖÜÕÊÐÓɀÚɯÈÚÚÌÙÛÐÖÕÚɯÈÉÖÜÛɯÕÌÛÞÖÙÒɯ×ÌÙÍÖÙÔÈÕÊÌɯÓÈÊÒÌËɯÌÔ×ÐÙÐÊÈÓɯÚÜ××ÖÙÛȭɯ(Õɯ

fact, the level of service was not achieved for 85% of the corridor and was 75% below in 

many places. 

 

Unidentified capacity shortfalls are not the only problem, however. Unidentified 

surpluses can also mislead. The reserves contribution of one local authority is a good 

example. The land acquisition programme includes significant expenditures to 

ȿÔÈÐÕÛÈÐÕɀɯ"ÖÜÕÊÐÓɀÚɯÓÌÝÌÓɯÖÍɯÚÌÙÝÐÊÌɯȹÖÍɯƙɯÏÌÊÛÈÙÌÚɯ×ÌÙɯƕƔƔƔɯ×ÌÖ×ÓÌȺȮɯàÌÛɯÌßÐÚÛÐÕÎɯÙÌÚÌÙÝÌÚɯ

far exceed this, providing surplus capacity beyond the foreseeable future.  

 

Bottom -line : cost allocations need to place more emphasis on service levels. 
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2.2. Sources of demand for additional capacity  

The conventional wisdom assumes that demand for additional capacity is (more-or-less) 

all development-related and, therefore, development the sole funder. In reality, there 

are many drivers. 

 

First, the need for additional capacity may simply reflect increasing demand from the 

existing population. For example, traffic movements are known to increase (on a per-

capita basis) with incomes and vehicle ownership. This increased mobility may, in turn, 

increase demand for community facilities (whose demand is also sensitive to other 

factors, such as demographic shifts).1  

 

Some other demand drivers include: 

 

¶ Increased demand from external sources. For instance, increased tourism, higher 

visitation from sports teams and supporters, increased through traffic, and so 

on. 

 

¶ Changes to national standards ɬ such as those for water ɬ which often require 

treatment plant upgrades or replacements, and 

 

¶ Network deterioration, which requires additional capacity to meet a given level 

of demand e.g. increased water system leakage.  

 

Bottom -line : Not all demand for additional capacity is development-related. 

2.3. Causation versus benefits 

One of the strongest precedents set by the North Shore case was the need to consider 

benefits. Many Councils, however, seem to confuse them with causation. That is to say, 

many local authorities assume that ȿgrowth-relatedɀ projects benefit only development. 

This is not true, at least not for open-access networks (such as roads and reserves).  

 

Take, for instance, the widening of an arterial road. Although probably designed to 

meet growth in demand, all users will benefit from lower congestion and reduced travel 

times. Consider the following analysis.  

 

Figure 2 depicts a situation without future development, where levels of service 

gradually decline due to increased demand from the existing population and increased 

demand from external sources. At some point in the future - when the minimum level of 

service is reached - further works will be required (even absent development).  

                                                        
1 3ÏÌÚÌɯȿÌÕËÖÎÌÕÖÜÚɯÎÙÖÞÛÏɀɯÌÍÍÌÊÛÚɯ- a term we coined during negotiations with North Shore - are 

particularly powerful due to the relative size of the existing population. For instance, a 2% increase in 

per-capita demand has roughly the same impacts as a 2% increase in population. When negotiating the 

allocation of northern busway costs, we were able to show that endogenous growth could account for 

nearly 27% of increased demand.  
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Figure 2: Situation without development 

  
 

Consider, now, the situation with local development. Service levels diminish more 

rapidly, bringing forward the need for extra capacity.  

 

Figure 3: Situation with development 

 
 

Consider, finally, the costs and benefits to existing users.  

 

Figure 4: Costs and benefits to existing users 
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Initially, development lowers service levels (relative to what they would have been 

ÖÛÏÌÙÞÐÚÌȺȮɯÛÏÜÚɯÐÔ×ÖÚÐÕÎɯÈɯȿÊÖÚÛɀɯÖÕɯÌßÐÚÛÐÕÎɯÜÚÌÙÚȭɯ$ÝÌÕÛÜÈÓÓàȮɯÏÖÞÌÝÌÙȮɯÚÌÙÝÐÊÌɯÓÌÝÌÓÚɯ

are boosted, providing an offsetting benefit.  

 

The resulting net benefits to existing users can often outweigh those for new users. 

There are two reasons. First, existing users invariably outnumber new users. Second, 

works typically precede growth. Thus, in the earlier years of a project, existing users 

may be the only beneficiaries of growth-related works.2  

 

Consider yet another example. Suppose a district expects population growth of 2%, and 

undertakes a project that will improve service levels for 10 years. Assuming equal 

propensities to use the service, the existing population will account for 90% of usage 

and, therefore, 90% of benefits. Extending the analysis to 20 years, existing users receive 

79% of benefits while, over 30 years, they receive 75%. Clearly, the size of the existing 

population has dramatic impacts on the distribution of benefits. 

 

But, how do we accurately measure benefits in the first place? The key is to measure 

differences in levels of service between the ȿfactualɀ and ȿcounterfactualɀ. The former is 

the expected future scenario (i.e. with future development and associated works). The 

latter is a hypothetical scenario with no future development or associated works.  

 

Many people find this sort of analysis tricky, not least because the counterfactual is 

unknown (by definition). We are highly-experienced in this area, however, and are 

happy to discuss. 

 

Bottom -line : Causation and benefits are different, and need to be recognised as such. 

2.4. Cost proportionality 

,ÈÕàɯÊÖÚÛɯÈÓÓÖÊÈÛÐÖÕɯÔÌÛÏÖËÖÓÖÎÐÌÚɯÐÕÊÓÜËÌɯȿÚÛÈÕË-ÉÈÊÒɯÛÌÚÛÚɀ, where Council considers 

the overall impact of each allocation on community wellbeing. In my experience, 

however, these tests often lack guidance. That is to say, Council often has no reliable 

way of assessing the reasonableness of its cost allocations. 

 

We have devised a simple test to address this problem. It puts the proposed cost 

allocation in context of demand to estimate cost proportionality. The test is calculated as 

follows: 

 

ὧέίὸ ὴὶέὴέὶὸὭέὲὥὰὭὸώ=
ὫὶέύὸὬ ὧέίὸὫὶέύὸὬ ὌὉὟίϳ

ὲέὲ ὫὶέύὸὬ ὧέίὸὩὼὭίὸὭὲὫ ὌὉὟίϳ
 

 

This formula divides the average cost of growth by the average cost of non-growth. It 

returns a value of one if average costs are the same. Values greater than one mean that 

growth pays a higher cost per unit of demand, and vice versa.  

 

In order to compute the test, we must first determine the period over which growth 

costs will be recovered to estimate the number of growth HEUs (see section 3.1 for more 

information on this). 

                                                        
2 This effect is amplified if benefits are expressed in present value terms (as they should be). 
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Let us assume that growth is 2% per annum and that costs will be recovered over 20 

years. The following chart shows the cost ratios produced by different cost allocations. 

 

Figure 5: Ratio of costs per HEU 

 
 

As shown above, cost proportionality is highly-sensitive to cost allocation. For example, 

in this scenario, a 35% allocation to growth produces (roughly) equals costs per HEU, 

while a 50% allocation causes growth to pay about twice as much. A 90% allocation 

causes growth to pay 18 times more per HEU than the existing population.  

 

Bottom -line : Cost allocations need to consider effects on cost proportionality.  

2.5. Credits for rates payments 

The final cost allocation matter relates to rates credits. Specifically, while development 

contributions allow Council to ring-fence and recover growth costs, there is no 

corresponding mechanism for non-growth costs. Consequently, the argument goes, 

development pays twice ɬ once for its own works via DCs, then again for non-growth 

works via rates over time. Put slightly differently, existing ratepayers are insulated from 

growth-related costs, but not vice versa. 

 

,ÈÕàɯ×ÌÖ×ÓÌɯÚÌÌÔɯÛÖɯËÐÚÔÐÚÚɯÛÏÐÚɯÖÕɯȿ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÙÖÜÕËÚɀȮɯÉÜÛɯÞÌɯÉÌÓÐÌÝÌɯÐÛɯÞÈÙÙÈÕÛÚɯ

air-ÛÐÔÌȭɯ2ÖȮɯÓÌÛɀÚɯÛÈÒÌɯÈɯÊÓÖÚÌÙɯÓÖÖÒȭɯ3ÖɯÉÌÎÐÕȮɯÞÌɯÔÜÚÛɯÍÐÙÚÛɯËÐÚÛÐÕÎÜÐÚÏɯÛÏÌɯÛÞÖ main 

types of non-growth works, namely:  

 

¶ Renewal - which is the ongoing replacement and rehabilitation of existing assets.  

 

¶ Backlog - which rectify existing problems or improve existing service levels.  

 

The distinction is important because, in most cases, renewal is forward-funded while 

backlog is not. The latter, therefore, typically attracts debt. Herein lays the problem. Not 

only must growth shoulder its own debt; it must also help service backlog debt, too. 
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Consider the following chart, which shows the DC adjustments required to offset 

backlog payments under three different growth scenarios (assuming 7.5% interest and 

25-year loans).  

 

Figure 6: DC reductions required to offset backlog payments 

 
 

As shown above, adjustments are sensitive to both the quantum of backlog works plus 

the expected rate of HEU growth. For instance, assuming 2% HEU growth, adjustments 

range between 7.5% (when backlog is one-quarter of capacity works) and 67% (when it 

is three-quarters). At 3% HEU growth, these adjustments become 12% and 100%, 

respectively.3  

 

Bottom -line : There are compelling arguments for rates credits, which many ignore.  

 

                                                        
3 We note that future rates payments are not the only potential problem either. Indeed, since most 

undeveloped sites attract rates (or even half-rates), the case for credits may extend backwards, too.  
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3.     Cost Recovery 

This section discusses cost recovery - the process used to recover costs over time. 

3.1. Over what period should costs be recovered? 

By far, the most significant cost recovery issue is determining the cost recovery period. 

This is the timeframe over which project costs are recovered. 

 

Appropriate cost recovery periods are important for two reasons.  First, they help 

promote intergenerational equity, by ensuring that each generation pays its fair share. 

Second, they help sustain economic efficiency, by signalling the true cost of 

development at different points in time. 

 

There are two main approaches to setting the cost recovery period. First, Council may 

recover all costs within the LTCCP. Second, it may recover costs over varying periods to 

reflect asset capacities. 

 

In my experience, the first option is the most common, and for obvious reasons. First, it 

is simple. Second, it avoids long-ÛÌÙÔɯÐÕÛÌÙÌÚÛɯÊÖÚÛÚȭɯ3ÏÐÙËȮɯÐÛɯȿÍÌÌÓÚɀɯÐÕÛÜÐÛÐÝÌȭ Personally, 

however, I am not convinced. Let me explain. 

 

Schedule 13 of the LGA requires units of demand to be attributed to developments on a 

consistent and equitable basis. This is seldom achieved under the first option, however, 

because the benefits of works extend beyond the LTCCP, but funding does not. Equity 

and efficiency suffer.4 

 

The second approach is slightly more complex, but more accurate. It allows the cost 

recovery period to reflect ÌÈÊÏɯ×ÙÖÑÌÊÛɀÚɯcapacity period - the specific time over which an 

asset provides spare capacity for growth. 

 

In the Covec DC Model, the capacity period is determined by two parameters:  

 

1. Capacity start ɬ this is the first year that a project provides capacity for growth. It 

is normally defined as the year of project completion, or the year after. 

 

2. Capacity years ɬ this is the number of years that spare capacity is expected to last.  

 

Consider the following example, which shows the capacity period for a project whose 

capacity starts in 2011 and is expected to last 10 years.  

 

Figure 7: Capacity period for project with start of 2011 and ten years duration 

 
                                                        
4 When strictly applied, this approach also means that some projects are ineligible for recovery after 

only three years (due to triennial reviews). 

 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Capacity Period

2009-19 LTCCP

Capacity start
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Our model automatically translates ÌÈÊÏɯ×ÙÖÑÌÊÛɀÚɯÊÈ×ÈÊity period to a cost-recovery 

period using three parameters: 

 

1. LTCCP entered ɬ this denotes the LTCCP at which each project first entered the 

model. It sets a lower bound on the cost recovery start date. 

 

2. Recovery lead ɬ this is a model-level parameter that determines how far ahead of 

capacity each projectɀÚ costs may be recovered. The default value is 10, which 

allows projects in year 10 of the LTCCP to be recovered in year 1.  

 

3. Recovery lag ɬ this is another model-level parameter that determines how far 

bÌàÖÕËɯÌÈÊÏɯ×ÙÖÑÌÊÛɀÚɯÊÈ×ÈÊÐÛàɯ×ÌÙÐÖËɯÊÖÚÛÚɯmay continue to be recovered.  

 

Let us continue our example. Further, assume that the recovery lead is 10 years, the 

recovery lag is 5 years, and that the project first appeared in 2009. The following 

diagram shows the cost recovery period for this project i.e. the capacity period plus the 

light blue areas. Note that, although the lead is 10 years, cost recovery starts only in 2009 

(to reflect the date at which the project first entered the LTCCP).  

 

Figure 8:  Recovery period with lead of 10, lag of 5 

 
 

If the lead and lag both equal zero, the cost recovery period collapses to the capacity 

period, as shown below. 

 

Figure 9:  Recovery period with no lead or lag 

 
 

So, what is the upshot of all this? Well, recovering the cost of a project over (say) 20 

years rather than 10 years reduces the cost per HEU by 37%.5 In the current economic 

climate, this could mean the difference between a development proceeding, or not. 

 

Bottom -line:  Cost recovery periods need more attention. Charges are sensitive.  

  

                                                        
5 Assuming 2% HEU growth and 7.5% interest. 
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3.2. Should charges remain constant? 

The other major issue is whether charges should remain constant. Although common, it 

is not the only approach. Indeed, charges may increase or decrease over time. The only 

constraint is that, when applied to the expected profile of development, charges must 

fully-fund all growth-related costs including interest.6  

 

Last year, we were asked to analyse this issue for a handful of Councils. We established 

the following criteria to evaluate various options:7 

 

¶ Intergenerational equity ɬ this requires each generation to pays ÐÛÚɯȿÍÈÐÙɯÚÏÈÙÌɀ. In 

our view, this should not cover only development contributions. Instead, a 

lifetime view of costs should be taken.8 In addition, we believe that differences 

in the duration of service should be considered. Thus, we defined 

intergenerational equity as each generation paying an equal amount (toward 

lifetime cost) per year of service. 

 

¶ Total project cost - The second criterion, which reflects the need for financial 

prudence, is total project costs. These equal initial capital outlays plus any 

subsequent interest costs. 

 

¶ Affordability - Another important consideration is affordability. Recognising that 

charges are borne largely by final consumers, we defined it as the percentage of 

household income required to fund ÌÈÊÏɯàÌÈÙɀÚɯcontributions.  

 

¶ Effects on council debt position - Finally, we considered effects on Council debt. 

This recognises the constraints faced by most Councils (including the threat of 

credit rating downgrades). 

 

So, what are the options? Although decreasing charges are possible, we believe that they 

lack any logical basis. Consequently, we focused on the following three options: 

 

¶ flat charges ɬ where charges remain constant each year 

 

¶ Inflation-adjusted charges ɬ where charges increase at the rate of inflation 

 

¶ Interest-adjusted charges ɬ where charges increase at the rate of interest 

 

As always, the impact of each option depends on a range of factors. In order to 

generalise, we ran a series of simulations. These covered more than 10,000 combinations 

of different factors, including the relative duration of capacity life and useful life, 

growth rates, interest rates, cost allocations, and capital goods inflation. 

 

                                                        
6 Many people confuse this with inflation on capital works. The two, however are separate. This section 

concerns the merits (or otherwise) of adjusting the price of development contributions over time. It is 

distinct from whether inflation on capital works should be included (which it should). 

7 Other criteria ɬ such as economic efficiency ɬ are important but difficult to assess and hence excluded. 

8 In this context, lifetime costs includes payments towards the growth portion of an asset, the backlog 

portion (if any), plus ongoing contributions to future renewal. 
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The results of our simulations suggest that inflation-adjusted charges are better for 

equity and affordability, while flat charges are better for debt and interest. Interest-

adjusted charges performed poorly on all criteria. 

 

This leads to an interesting policy crossroads. On one hand, Council can choose an 

option that is better for the community (because it promotes equity and affordability) or 

it can choose one that best suits itself (because it minimises debt and interest). 

 

Many people, however, have asked whether increasing charges can be justified in the 

first place. 3ÏÌɯÈÕÚÞÌÙɯÐÚɯȿàesɀ. (ÕɯÚÏÖÙÛȮɯ"ÖÜÕÊÐÓɀÚɯÊÖÚÛ of supplying infrastructure 

comprises both project costs and financing costs. The latter, by definition, are a function 

of time. Servicing debt over a longer period means higher interest and a higher overall 

cost of providing infrastructure. 9 This, alone, justifies an increasing charge. 10 Improved 

equity and affordability are additional benefits. 

 

Bottom -line:  The use of flat charges warrants debate.  

 

 

 

 

                                                        
9 Astute readers may ask why, then, charges do not increase at the rate of interest? They certainly 

could. This is why we included them as one of our options. Theoretical merits notwithstanding, 

however, interest-adjusted charges failed poorly on all criteria and are not recommended.  

10 It is worth noting that all sources of capital have time-related costs, not just debt. In the case of 

Council reserves, it is foregone interest revenues. Calculations should reflect this. 



 Covec: How to make development contributions more fair and reliable 12 

4.     Other issues 

This section raises a few issues not specifically-related to cost allocation or cost recovery. 

4.1. Levels of service as proxies for ôwellbeingõ 

Under the LGA 2002, Councils are tasked with promoting community wellbeing. This is 

usually interpreted as maintaining a certain level of service. e.g. Council will provide 4 

hectares of reserves per 1000 people. 

 

Despite some intuitive appeal, this approach is potentially-flawed, however. First, it 

implies that wellbeing depends only on network capacity. This is untrue. Wellbeing also 

depends on a range of other factors, such as network quality, accessibility, and so on.11  

 

Second, this practice may be unsustainable, at least for reserves. Consider the following 

statistics from a recent MOTU report.12 In Auckland, between 1995 and 2005, vacant 

land prices increased 232%, while incomes increased only 51%.13 If these trends 

continue, reserves contributions will soon be unaffordable.14 This is shown in following 

chart, which projects the burden of reserves contributions (at 7.5% of land value). 

 

Figure 10: Projected reserves contribution as percentage of annual income 

 
 

Bottom line:  Levels of service are blunt proxies for wellbeing. More accurate and 

sustainable measures are needed. 

                                                        
11 This example ɬ of a constant space per capita ratio - also implicitly assumes that wellbeing is a linear 

function of capacity. This is unlikely. In most open-access networks, there is a threshold beyond which 

additional capacity has little or no effect. For example, the benefits of a 50 or 51-lane motorway would 

be largely the same. The same is true for most reserves and community facilities. At the margin, 

changes in the ratio of space per capita may have little (or no) impact.  

12 http://www.chranz.co.nz/pdfs/housing-supply-in-the-auckland-region-2000-2005.pdf  

13 In some parts of Auckland, prices rose 334% during this period. 
14 Of course, trends are currently affected by the recession, but will continue over the longer-term. 
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4.2. The premise of ôbuying intoõ an existing network 

Many Councils seek contributions not only for future works, but also some historic 

ones, too. In theory, this is fine. However, not all historic works are eligible for 

development contributions. The general rule is that Council may recover the costs of 

historic projects only if (i) it intended to partially or fully-fund the project by 

development levies, and (ii) it is not yet fully-funded. 

 

Some Councils, however, divide the current value of their networks by the number of 

existing users to derive an average value, which newcomers must then pay. The 

apparent ÓÖÎÐÊɯÐÚɯÛÏÈÛɯÕÌÞÊÖÔÌÙÚɯÈÙÌɯȿÉÜàÐÕÎɯÐÕÛÖɀ an existing network.  

 

I consider this logic flawed. Not only is it illegal, but the concept of buying into a 

network does not make sense. One client tried to justify it by noting that everybody 

pays a fee when joining a club, and that this is no different. But membership fees are not 

derived this way. For example, the cost of joining your local golf club does not reflect 

ÛÏÌɯÈÝÌÙÈÎÌɯÝÈÓÜÌɯÖÍɯÛÏÌɯÊÓÜÉɀÚɯÈÚÚÌÛÚ. Rather, it is a fee set to recover future operating 

and capital costs. The analogy with club membership is thus weak. 

 

Differences in service duration also help to dispel this argument. That is to say, why 

should a new arrival pay the same for an existing network as someone that has received 

benefit for the last (say) 20 years? Of course, they should not. Moreover, new arrivals are 

not pure free-riders, anyway. They make annual contributions to the maintenance and 

renewal of existing networks via rates, just as do the existing community.  

 

Bottom line:  The premise of buying into an existing (fully-funded) network is flawed. 

4.3. Handling unexpected debt 

On average, Councils seem to under-collect development levies, with some receiving as 

little as 50% of expected amounts. There is a range of solutions, but most Councils seem 

to just roll-forward excess debt to future development. In general, I do not endorse this 

practice. Not, at least, without good reason.  

 

First, this can quickly snowball. Continually rolling-over excess debts invariably means 

that distant developments face exorbitant charges, which could stifle development and 

further exacerbate the problem. Rolling-forward debt may also contravene the Local 

Government Act, which requires costs to be allocated on a consistent and equitable 

basis. Put slightly differently, future development is not responsible for funding 

shortfalls of the past.  

 

Another alternative is to absorb excess debt by rates. This is unlikely to find political 

favour, however. Yet another option is to carry debt forward, but make other (offsetting) 

changes. The idea is that, although past growth may have been low, asset capacity is 

fixed. Costs can thus still be recovered over the same units of demand, just over a longer 

period.  

 

Bottom line:  The management of debt needs refinement. 
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Appendix 1: The Covec DC Model  

The Covec Development Contributions Model is a sophisticated yet user-friendly Access 

database, designed under the LGA. It integrates with Microsoft Excel, allowing users to 

effortlessly import and export data. This greatly-reduces manual data entry, and also 

facilitates downstream analysis and reporting. Following are some screenshots. 

 

Figure 11: Key results screen (showing charges by catchment) 

 

 

Figure 12: Key results screen (showing expected debt) 

 

 

Figure 13: Model navigation page 

 

Note: pressing this button will export all data (including charges, projected debt, interest costs,  

capital works, and growth projections) to Excel for further analysis and reporting. 
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Figure 14: Model navigation screen 

 
 

Figure 15: Data import/restore screen 

 
 

 Note: this screen allows users to upload a capital works programme from excel,  

or restore a previously-used capital works programme. 
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Appendix 2: Solving the DC Model 

,ÖÚÛɯ#"ɯÔÖËÌÓÚɯÊÖÕÛÈÐÕɯÕÜÔÌÙÐÊÈÓɯÚÖÓÜÛÐÖÕÚȭɯ3ÏÈÛɯÐÚȮɯÛÏÌàɯÈÙÌɯÚÖÓÝÌËɯȿÖÕ-the-ÍÓàɀɯÉàɯ

algorithms (such as solver or goal-seek in Excel). Despite their simplicity, however, such 

models are black boxes. They contain no set solution.  

 

The Covec DC Model, on the other hand, contains an analytic solution. Its outputs are 

determined by analysis. This section presents the core formula used in the Covec model. 

For ease of exposition, the derivation is shown at the level of individual projects. Results 

are aggregated by catchment and activity to derive charges.  

 

Variables  

Let us define the following variables (where t denotes year): 

 

¶ Ct = capital expenditures in year t 

¶ Ht = Growth in year t (measured in HEUs) 

¶ DCt = DCs per HEU in year t 

¶ d = DC recovery period 

¶ g = proportion of cost related to development 

¶  i = annual rate at which DCs per HEU increase (for each project) 

¶ r = interest rate on loans 

¶ ȊɯǻɯÚummation operator e.g. Ȋßt = x1 + x2  + x3 Ƕɯȱɯ 

Deriving a formula for DCs  

To begin, note that the present value of DCs must equal the present value of 

development-related capex. This relationship can be stated, for each project, as follows:  

 

Ὄὸ× Ὀὅὸ
(1 + ὶ)ὸ1

Ὠ

ὸ= 1

= Ὣ×
ὅὸ

(1 + ὶ)ὸ1

10

ὸ= 1

 

 

Next, if we assume that DCs grow at a constant rate per annum (i), we can also write: 

 

Ὀὅὸ=  Ὀὅ1(1 + Ὥ)ὸ1 

    

Combining these equations yields: 

 

Ὀὅ1 × Ὄὸ
 (1 + Ὥ)ὸ1

(1 + ὶ)ὸ1

Ὠ

ὸ= 1

= Ὣ
ὅὸ

(1 + ὶ)ὸ1

10

ὸ= 1

 

 

For notational ease, let us further define: 

 

ὥ=
 (1 + Ὥ)

(1 + ὶ)
 

 

The equation then becomes: 
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Ὀὅ1 × Ὄὸὥ
ὸ1

Ὠ

ὸ= 1

= Ὣ
ὅὸ

(1 + ὶ)ὸ1

10

ὸ= 1

 

 

From here, the equation for the contribution payable in year 1 (DC1) can be derived by 

simple rearrangement as follows: 

Ὀὅ1 = Ὣ
В

ὅὸ
1 + ὶὸ1

ВὌὸὥὸ1
 

 

The development contribution in subsequent years is determined by the formula: 

 
Ὀὅὸ=  Ὀὅ1(1 + Ὥ)ὸ1 

 


