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vehicles. It is notable that low income households across Birmingham are also among those who would benefit 

most from the effects of the CAZ in terms of reduced journey times and reduced petrol consumption due to 

reduced congestion around the city centre as well as from the health benefits of the proposed scheme. 

Other social groups potentially adversely affected by the CAZ proposals would be those dependent on 

community transport and taxis, as without mitigation these forms of transport could be adversely affected to the 

extent that their availability decreases. People vulnerable to these impacts would include the disabled, the 

elderly, women and children. It has therefore been recommended that these groups are targeted for mitigation. 

There are some key community facilities within the CAZ whose users could be adversely affected by the 

combination of CAZ charges and parking charges. E
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financial incentives to support businesses and enhanced infrastructure to support the transition to compliant 

modes of transport. Mitigation options are being consulted on and tested to check that they do not undermine 

the objectives of the CAZ. They would be subject to the availability of funding. The final mitigation package will 

be set out in the Full Business Case for the CAZ.  
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found to be viable. Where data allows, some comparison has been made with other options in the 

appraisal (Appendix A), but the reporting in this document focuses on the effects of the preferred 

option. It has not been deemed proportionate to produce some of the modelling required to support full 

appraisal of shortlisted options, since these are not viable. 

Box 1: Birmingham’s Preferred CAZ Option 

Birmingham’s preferred CAZ option is a CAZ D (with a high charge) and Additional 

Measures. The proposed cordon for the CAZ would be within the inner ring road (A4540) 

Figure 1.1 (Appendix B) shows the proposed location of the CAZ boundary and the 

Additional Measures. 

The Additional Measures referred to above comprise of the following interventions: 

 All on-street free parking in CAZ becomes paid for.  

 Banning traffic travelling northbound on Suffolk Street Queensway (A38) that 

exits onto Paradise Circus to then access Sandpits Parade and southbound traffic 

from Paradise Circus accessing the A38. 

 Closing Lister Street and Great Lister Street at the junction with Dartmouth 

Middleway.  

The introduction of a CAZ would result in behavioural responses for vehicle users who currently travel 

to and from the area to be covered by the CAZ. The range of behavioural responses anticipated by the 

introduction of the CAZ is set out in Figure 1.2. 

 

 

 

 

 

 

 

 

 

 

1.2 Purpose of Impact Appraisal 

The UK Plan for Tackling Roadside Nitrogen Dioxide Concentrations (Defra/DfT July 2017) notes that 

NO2 exceedances are highly localised and states that local authorities should seek to target measures 

to minimise their impact on local residents and businesses. Birmingham City Council has therefore 

commissioned an impact assessment to identify how the proposals for a CAZ would affect businesses 
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1.3 Stage and Status of this Distributional Impact Appraisal Report 

The first version of this report (Revision 1.1) was issued as an appendix to the Outline Business Case. 
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Health inequalities are increasingly being recognised by Government as a key issue to be tackled 

during development. The Marmot review (2010) presents a robust and well-evidenced business case 

for national and local action to address health inequalities. It looks at the differences in health and 

well-being between social groups and describes how the social gradient on health inequalities is 

reflected in the social gradient on educational attainment, employment, income and quality of 

neighbourhood. 

The health map (Figure 1.4) 



 

Distributional Impact Appraisal Report 
 

 

 

E3 9 



 

Distributional Impact Appraisal Report 
 

 

 

E3 10 

Table 2.1: Key Terminology 

2.4 Distributional Impact Assessment Criteria  

The consideration of whether impacts are disproportionate is important to understand if one group is 

being unfairly disadvantaged or advantaged by the option over another group. In such cases it is 

necessary to understand how these impacts are occurring and whether it is acceptable or whether the 

option should be amended or mitigated. The following scale is used in the reporting of the 

distributional impacts. 

Table 2.2 Distributional Impact Assessment Criteria 

Assessment Impact Description 

 

Large beneficial 

Beneficial and the population impacted is significantly 

greater than the proportion of the group in the total 

population 

 Moderate beneficial  

Beneficial and the population impacted is broadly in 

line with the proportion of the group in the total 

population 

Term Explanation 

Grouping variables The variables used to define different groups (e.g. level of income 
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Assessment Impact Description 

 Slight beneficial 
Beneficial and the population impacted is smaller than 

the proportion of the group in the total population 

- Neutral 
There are no significant benefits or disbenefits 

experienced by the group for the specified impact 

 Slight adverse
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Impact 

Variable 

Explanation 

These cost changes are termed ‘user benefits;’ although they relate to the 
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would be incurred as a result of the CAZ either through upgrading or retrofitting existing vehicles or 

paying the CAZ charges.  

The appraisal initially considered the distribution of LGVs registered across the LSOAs as an indicator 

for the distribution of businesses which depend on vehicles (as per JAQU Options Appraisal Guidance 

section 6.2.2.). However, there are a number of limitations with this approach. For example; 

 Many businesses depend on cars as well as other forms of vehicle, meaning the use of LGV 

is only a partially useful indicator for transport dependent businesses; 

 Many vehicles are registered to addresses which are not the main location of use, for example 

they may be registered to a personal address or business headquarters but are in use 

elsewhere; 

 Many businesses may not use their own vehicles but would nevertheless depend on the 

transport of their suppliers. 
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Values for each of the measures listed above have been derived on an LSOA basis for each option 

using the predicted change in weighted mean average NO2, PM10 or PM2.5 concentrations for the 

preferred CAZ option relative to the ‘Do Minimum’ and Office for National Statistics (ONS) mid-year 
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3. Screening for Relevant Issues 

3.1 Screening for Distributional Impacts 

This chapter presents the findings of the first step of the appraisal process; the screening stage. The 
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Table 3.1 
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Impact 

variables 
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3.2 Relevant Grouping Variables 
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3.3 Screening of Health Impacts 

The key driver for action on air quality in Birmingham, through implementation of a CAZ, is the direct 

effect of poor air quality on human health. However, the implementation of transport policies and plans 

can also affect human health in a variety of indirect ways: 

 Lifestyle changes by encouraging travel by means other than private car and encouraging 

walking and cycling; 

 Effects on the local economy by changing access to employment; 

 Promoting access to key services, particularly access to health facilities; 

 Changes to the built environment to promote exercise through a healthy environment; and 

 Impacts on accessibility to the countryside and local green spaces. 

The screening of health impacts has sought to identify those health issues that could be most 

attributable to the environmental (air quality) and behavioural changes predicted from the 

implementation of the CAZ. The relevant issues screened into, or out of, the HIA are described in 

sections 
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Evidence shows exposure to high levels of PM both in the short and long term can exacerbate existing 

cardiovascular disease and is associated with a range of cardiovascular effects such as heart failure 

and strokes. 

3.4.4 Mortality 

The link between chronic mortality and long term exposure to air pollution is well evidenced 

(COMEAP, 2017). Cohort studies looking at the effects of air pollution on health over several years 

have shown that the deaths from respiratory and cardiovascular causes, in combination with other 

factors, increase with long term exposure to air pollution. This occurs at both high and low levels of 

pollution and relates mostly to fine particulate matter, such as PM2.5 (Public Health England, 2014).  

3.4.5 Diabetes 
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3.5 Health Issues Screened Out 

3.5.1 Indoor Pollution 

A report commissioned by the Royal College of Physicians (2016) considered the large potential effect 

on health of indoor sources of air pollution such as gas cookers, cleaning products and carbon 

monoxide. The report showed that several 
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and the Birmingham Health and Wellbeing Partnership, examined the effect of Birmingham’s Urban 

Heat Island. Temperature modelling across the city has demonstrated increases of up to 4 degrees in 

the summer in the city centre compared to other areas and this has formed part of Birmingham climate 

change strategy (Birmingham City Council, 2011). Clean air zones, improved urban planning and 

investment in active transport can reduce the effects of the UHI, resulting in improvements to health, 

air quality and helping to meet climate change targets. 

Assessment of the potential effects on the UHI in Birmingham is considered outside the scope of this 

assessment for reasons of proportionality in the assessment, but it is acknowledged that this is a 

potential area for further work. 

3.5.4 Crime Reduction and Community Safety 

In relation to community safety, being a victim of crime has an immediate physical and psychological 

impact. It can also ha
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At the LSOA level (Figures 4.1 and 4.2, Appendix B) deprivation is still clear across the city, 

particularly to the east of the city centre however, there are certain pockets of deprivation which were 

not as obvious at ward level. For example, despite being one of the 10 least deprived wards in 

Birmingham, looking from LSOA level shows high levels of deprivation within Edgbaston. 

The CAZ mainly comprises of areas considered amongst the 
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4.3 Business Context in Birmingham 

4.3.1 Economy 
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The frequency of travel into the CAZ for businesses located within or in close proximity to the CAZ 

appears to differ little from the Birmingham average (see Figure 4.14
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Table 4.9 Journey to Work Flows for CAZ/ Rest of Birmingham9  

Mode Rest of Birmingham into 

CAZ 

CAZ into the rest of 

Birmingham 

Total 

Number 

of trips 

Percentage 

of trips 
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4.4 Context of Impact Areas 

As set out in Table 3.1, the distributional impacts of air quality are screened into the assessment as a 
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Figure 4.19 Key Impact Areas for Air Quality Related Effects of the CAZ 
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4.4.2 Areas of Greatest Change in Traffic Flows 

Areas which are anticipated to experience greatest change in traffic flows if the preferred CAZ option 

were implemented, taken as an increase or decrease in 24-hour Annual Average Daily Traffic 

(AADT24) flows of 10% or greater, are also almost exclusively located within the proposed CAZ area 

with the exception of a couple of stretches of road within Edgbaston (see Figure 4.20).  

Figure 4.20 Key Impact A
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Assessment of Severance Context 

The major roads bisecting the CAZ would largely experience decreases in traffic flows (Figure 4.20), 

including the A457 and A4400 between Spring Hill and Paradise Circus, the A38 between Paradise 

Circus and Holloway Circus, and short sections of the B4498, A38 and B4133 as they intersect the 

A4540 on the northern CAZ boundary and along Queensway Tunnel. In contrast, sections of roads 

where increases in traffic flows of greater than 10% are anticipated under the preferred CAZ option 

are mainly those circumnavigating the CAZ, including Ashtead Circus (and feeder roads including 

Dartmouth Middleway, Lawley Middleway, Nechells Parkway (A47) and Jennen’s Road (B4114)) and 

Ladywood Middleway between the Hagley Road (A465) junction and Spring Hill (A475) junctions. 

There are also short stretches of road of less than 200 m in length towards to the east (Great Barr 

Street and northbound carriageway of Watery Lane Middleway immediately north of Bordesley Circus) 

and north of the city centre (Holliday Street and southbound slip road for Aston Expressway at 

Dartmouth Circus) and also along Harborne Road (B4124) in Edgbaston. 

Changes in traffic flows can lead to a significant impact on community severance when AADT traffic 

flows exceed 8,000 vehicles per day (Highways Agency, 1993). Increases and decreases in total 

traffic flows of greater than 10% on roads where flows exceed 8,000 AADT24 under the ‘Do Minimum’ 

scenario are almost all A roads and dual carriageways which are either not accessible to pedestrians 

or have controlled pedestrian crossings in place. Where this is not the case, for example along Great 

Barr Street and Holliday Road) the section of road affected is very short (<200 m in total). In this 

context, it is not considered that the changes in traffic flows would have a noticeable effect on 

severance (either beneficial or adverse) since the context of the pedestrian crossing points would not 

be altered. 

Vulnerable people such as the elderly and children can be more sensitive to severance and therefore 

severance can be an issue for these groups in areas where traffic flows are less than 8,000 AADT. 

Stretches of road within the CAZ area where an increase in traffic flows of greater than 10% is 

predicted and which are located in close proximity to facilities used primarily by elderly people or 

children have therefore been assessed since these are where groups particularly vulnerable to 

severance are likely to be located. The identified stretches of road are listed below and shown on 

Figure 4.20. 

 Pope Street in the Jewellery Quarter; 

 Charlotte Street in the Jewellery Quarter; 

 Great Colmore Street and Cregoe Street in Ladywood; and 

 Harford Street and Barr Street in Gunsmiths Quarter. 

These roads are single carriageway roads that do not have controlled pedestrian crossing points. 

However, total traffic flows along these sections of roads would remain very low, below 3,500 AADT24 

in all cases, and traffic flows during peak times would also differ little from those anticipated under the 

Do Minimum scenario. It is also notable that there would be a consistent reduction in traffic flows in the 

Highgate and Deritend areas surrounding Calthorpe Academy, Ark St Albans school and Highgate 

Park, although again traffic flows are relatively low at these locations under both the Do Minimum 

scenario and the preferred CAZ option. The potential impact of severance, even for vulnerable groups, 

is not likely to change significantly between the Do Minimum and preferred CAZ scenarios because of 

the context, and is therefore not considered further in the DIA for reasons of proportionality. 

Assessment of Accident Context 

Certain groups are known to be at greater risk of experiencing transport related accidents, including 

children and older people (particularly as pedestrians or cyclists), young males and motorcyclists. As 

described above, the majority of roads which would experience changes in traffic flows of greater than 

10% are within the proposed CAZ, which is an area with relatively low proportions of residents aged 
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Figure 4.21 Distribution of road traffic accident casualties involving vulnerable groups 
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4.5 Summary of Context 

The social context of the CAZ shows relatively low proportions of elderly, children and women, 

although there are pockets of higher concentrations associated with specific facilities. There are 

however high proportions of LSOAs within the CAZ with high levels of income deprivation and BAME 

communities. Key issues are therefore likely to relate to travel within the CAZ and the proportion of 

residents within the CAZ that have non-compliant vehicles who would not be able to avoid the zone.  

In summary a very high proportion (99%) of businesses within the CAZ are SMEs making this type of 

business most likely to be affected by the proposals. In terms of traffic, LGVs make up the greatest 

growing portion of traffic. The mode share of journeys to work into the CAZ is dominated by car or van, 

with buses providing the next most popular means to get to work. Although only a small proportion of 

journeys to work are by taxi, analysis shows that taxis make up the most likely vehicles to undertake 

daily trips into the CAZ suggesting this business sector would be impacted by the proposals. The 

consideration of business impacts therefore focuses on SMEs, vans (LGVs), and taxis. 

Assessmen
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5. 
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for-profit organisation and Community Transport Birmingham is a charity which are partly or fully 

reliant on grant funding or voluntary donations. It is likely that other non-profit organisations also 

provide services similar to community transport.  

Vehicles that are used solely for the transport of disabled people, and hence are registered as 

disabled passenger vehicles, are exempted from the CAZ charge. However, a proportion of 

community transport vehicles operating with the CAZ may not be registered as disabled passenger 

vehicles as they are also used to transport people who do not have a disability. The age profile of 

community transport vehicles is typically older than average, and hence more likely to be non-

compliant. Non-profit organisations are unlikely to have the cash reserves to either pay the CAZ 

charge or upgrade to a compliant vehicle without increasing the cost of their services to end users 

and/or reducing the availability of services that they offer. This is because their vehicles tend to be 

older, and as services are run on a not-for-profit basis, organisations are unlikely to have the cash 

reserves to absorb the additional cost of compliance. There would be a disproportionate and 

differential adverse impact on users if there is an increase in cost to users or reduction in availability of 

such services as a result of the CAZ.  

Taxis and Private Hire Vehicles (PHV) 

A new Birmingham City Council policy proposed in 2018 would require all taxis (i.e. Hackney 

Carriages) and PHV registered within the area to be Ultra Low Emission Vehicles (ULEVs) by 2026, 

meaning that upgrading vehicles to the lowest minimum standard required for the 2020 licensing 

condition and CAZ compliance (Euro 4 for petrol vehicles or Euro 6 for diesel vehicles) would be an 

unattractive proposition for taxi and PHV drivers. The cost of upgrading to an ULEV standard Hackney 

Carriage taxi is significantly higher than the cost of upgrading to a Euro 4 (petrol) or Euro 6 (diesel) 

option, and it is anticipated that around 22% of Hackney Carriage drivers may choose to leave the taxi 

trade as a result of the implementation of the CAZ as those aged over 60 in 2020 may find it difficult to 

justify the capital expenditure required to obtain compliant taxi. It is not anticipated that the number of 

PHV active in the study area would decline, although fares are expected to increase in an effort to 

offset the costs incurred to drivers in upgrading their vehicles or paying the CAZ charge.  

Taxis and PHV are an important form of transport for people unable to drive, use conventional public 

transport or use active travel modes due to disability. DfT data shows that in England the proportion of 

personal trips undertaken by taxi is on average three times higher for adults with mobility difficulties 

than those without (DfT, 2017a). A significant proportion of LSOAs within the CAZ and across the 

study area fall within the top two quintiles for disability (see Figure 4.7, Appendix B). All Hackney 

Carriages registered in Birmingham are wheelchair accessible, but none of the PHV are (DfT, 2017b). 

A reduction in the availability of taxis would therefore have a disproportionate and differential effect on 

disabled people. 

5.2.2 Impacts on the Elderly 

Private Vehicles, Community Transport, Taxis and PHV 

People over the age of 65 are more likely to have a disability than any other age group. Around 42% 

of those aged over 65 and 75% of those aged over 80 have a disability as measured by Limitations on 

Activities of Daily Living which includes mobility related personal care tasks (Centre for Policy on 

Aging, 2016). A significant majority of those aged over 65 who have a disability acquired their 

impairment over the age of 50 (Disability Living Foundation). The disproportionate and differential 

impact 
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5.2.4 Impacts on Women 

Private Vehicles 

A study of public transport behaviour in London undertaken by Transport for London (TfL) in 2014 

found that women are more concerned than men with regards to personal safety when using public 

transport (TfL, 2014), and a recent report by Sustrans found that fears surrounding personal safety are 

a key barrier to undertaking active travel journeys particularly when travelling at night (Sustrans, 

2018). Whilst the majority of the CAZ and surrounding areas have relatively low proportion of women 

residents (see Figure 4.8, Appendix B). The increase in cost of travel by private vehicle associated 

with the introduction of a CAZ would therefore have a differential adverse impact on women due to 

their perceived negative experience of alternative travel options.  

Taxis and PHVs 

DfT data from 2017 shows that women are slightly more likely to use taxis and PHVs than men 

(Department for Transport, 2017). Whilst the LSOAs within the CAZ area and across central 

Birmingham largely fall within the fifth quintile for proportion of women residents (see Figure 4.8, 

Appendix B), indicating a relatively low proportion of women resident compared to the national 

(England and Wales) average distribution, it is anticipated that women travelling into the city centre 

Figure 5.5.1 Places of Worship and Key Community Facilities within the CAZ 





 





 

Distributional Impact Appraisal Report 
 

 

 

E3 54 

in 2020, approximately 16% of all petrol blue badge registered vehicles could be non-compliant when 

the CAZ comes into operation. 

In 2011, the average age of a blue badge diesel vehicle was five 
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Table 5.3 Personal Affordability – Distributional Impacts on Social Groups Defined by their Location or Specific 

Needs 

Social group Appraisal Comment 

Residents of the CAZ  Differential adverse impact on residents of the CAZ who due 

to their location have more limited ability to avoid entering 
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Income 

deprivation 

Quintile Comment 

1 2 3 4 5 

Wales 

distribution 

greater amount of the total benefit that 

would be anticipated given the 

proportion of the study area resident in 

that in quintile and residents of quintile 

two would receive disproportionately 

less. 

Relative to 

Birmingham 

distribution 

     Whilst all quintiles would experience a 

net benefit, LSOAs the most and least 

deprived quintiles would receive 

disproportionately greater amount of 

the total benefit that would be 

anticipated given the proportion of the 

study area resident in those quintiles 

and residents of quintiles two and three 

would receive disproportionately less. 

5.5 Impacts for the West Midlands 

5.5.1 Income Deprivation and Travel to Work Areas in the West Midlands 

The implications for the metropolitan boroughs that make up the West Midlands (City of Birmingham, 

City of Coventry, City of Wolverhampton, Dudley, Sandwell, Solihull and Walsall) have been 

considered based on Travel to Work Areas (TTWA). TTWAs are derived from National Census data 

and approximate self-contained labour markets (i.e. areas where people both work and live), and 

relatively low numbers of commuters cross a TTWA 
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and exiting the CAZ for everyday journeys. However, it is notable that low income households across 

Birmingham are also among those who would benefit most from in terms of reduced journey times and 

reduced petrol consumption (and vehicle maintenance costs due to reduced congestion around the 

city centre (termed user benefits). 

Disabled people 

Disabled people would be adversely affected by implementation of the CAZ through the potential 

reduction in availability of community transport and wheelchair adapted taxis, and also the potential 

increase in cost of community transport. As a group disabled people have a reduced range of 

transport modes available to them as they may not be able to use conventional public transport or 

active travel modes (walking and cycling), and so they are particularly vulnerable to reduction in 

availability of the previously mentioned services. They also have lower average household income, 

making them also particularly vulnerable to increases in the costs of the previously mentioned 

services.  

Elderly people (aged over 65) 

Impacts on older people would be largely as described above for disabled people due to the high 

proportion of older people who limited mobility and/or are on lower incomes. 

Women 

Women are more reliant on the use of taxis and PHV than other groups, and also have a more 

negative perception other transport options (such as buses and walking or cycling) due to safety 

concerns. Hence, there would an adverse impact on women as a group due to the increased cost of 

car travel and of PHVs and the decreased availability of taxis.  

Children 

Children would be adversely affected by any reduction in the availability of community transport 

servicing schools and community centres within the CAZ. They would also be adversely affected by 

the increased cost of community transport if this prevented them accessing schools and community 

centres within the CAZ, or if it prevented families of patients at Birmingham Children’s Hospital from 

visiting them during their stay.  

People with Religious Beliefs 

Congregants of those larger or more unique places of worship within the CAZ (e.g. Birmingham 

Central Mosque, Camp Hill Seventh Day Adventist Church, Birmingham City Church and Singer’s Hill 
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compared with Birmingham. However, although having a lower rate of compliance, it is anticipated that 

the impact overall would be less as many of these businesses would not need to enter the CAZ on a 

regular basis. ANPR data shows that LGV entries into the CAZ are relatively infrequent with over half 

entering the zone just once a week and only 9% of LGVs entering the CAZ five times a week or more. 

Behavioural response data suggests a significant percentage of these (around 30%) would change 

route to avoid the CAZ zone if a charge were introduced. 

As can be seen from Figure 6.1, the rate of fleet turnover is much higher for company owned vehicles 

compared with privately owned vehicles. The impact of CAZ charges will therefore be 

disproportionately higher on businesses whose vehicles are employee owned or self-employed van 

owners.  

Figure 6.1: Breakdown of non-CAZ Compliant Vans by Consumer Type for Birmingham and 

Surrounding Areas* 

 

Element Energy undertook a total cost of ownership (TCO) analysis of the potential behavioural 

responses businesses may take to the CAZ. The responses and TCO depend on the category of van 

that the businesses use (i.e. small (car derived), medium or large). The analysis was based on the 
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Application Existing Policy From 2020 From 2021 From 2026 From 2030 

Euro 5 
(petrol) or 
ULEVs 

The above changes to taxi and PHV licensing conditions have been proposed to support the 

implementation of the CAZ. However, analysis undertaken by Element Energy (June 2018) has 

identified a number of implications of these licensing standards that put significant pressure on taxi 

operators.  

Currently there are only seven Euro 6 vehicles in Birmingham’s taxi fleet. A further 64 vehicles have 

been retrofitted as LPG vehicles12. Since LPG conversion is currently only an option for vehicles under 
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Figure 6.2 Forecast of Birmingham's Taxi Drivers by Age in 2020 

It is likely that many older drivers would choose to retire because they may feel that they would not be 

able to operate the new vehicle long enough to justify the upfront costs. Assuming most drivers will 

retire before the age of 70 and that they would want to use a vehicle for at least 10 years, it is 

estimated by Element Energy that over 250 drivers may choose to retire as a result of these 

measures. This will depend on the age of vehicles owned by these older drivers. As well as 

implications for the taxi business community, the potential loss of a sizeable portion of the taxi fleet 

has implications for some social groups, particularly disabled people, for whom there may be limited 

alternative transport available (refer to section 5.2.1). 
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Figure 6.5: Share of Taxis Registered within each Quintile Deprivation in Birmingham Compared to the England and 

Wales Average 

 

Figure 6.6: Share of Private Hire Vehicles Registered within each Quintile Deprivation in Birmingham Compared to 

the England and Wales Average 

6.2.4 Impacts on HGVs 

Fleet analysis of DfT HGV registration data by Element Energy (June 2018) has shown there are 

approximately 4,100 HGVs registered within Birmingham. HGVs in the over 18 tonne weight 
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categories (which comprise 47% of the UK HGV fleet), are typically involved in regional distribution 

and long haul activities and therefore will operate independently of where they are registered. It is 

therefore the local and urban delivery vehicles registered in Birmingham which are likely to also 

operate within Birmingham and therefore be susceptible to the effect of the CAZ. 

The natural turnover of vehicles in the HGV fleet means that 59% of HGVs within Birmingham are 

expected to be CAZ compliant by 2020 (before any behavioural responses to the CAZ are 

considered).  

However, by comparing government vehicle operator licensing statistics to the DfT data there is a 

large discrepancy and it is generally accepted that the DfT licencing statistics are not a fair reflection 

on the actual volumes of HGVs. The spatial distribution of HGV fleet depots across the West Midlands 

shows clusters of depots in Coventry and Wolverhampton to the west of Birmingham, and a further 

cluster in Birmingham City Centre (Figure 6.7). ANPR data suggests that only 6% of HGVs enter the 

CAZ five or more times a week, however, it is likely that those fleets based within Birmingham are 

among those most affected by the CAZ as they would be unable to route around the CAZ.  

 

Figure 6.7 Locations of HGV Fleet Depots across West Midlands with Size of Total Company Fleet (Source: Element Energy 

2018, analysis of vehicle operator licensing data). 

By using location and company fleet size as proxy to estimate a company’s ability to respond to CAZ 

charges, Element Energy’s analysis of government licensing statistics has indicated that there are 

approximately 1,459 companies which are small operators (i.e. having 5 or fewer vehicles in their 

fleet) operating in Birmingham. These businesses are most at risk of CAZ charges as their small fleets 

means they lack the flexibility to redistribute their vehicles to areas outside of the CAZ and they are 

likely to find the CAZ charges prohibitively expensive if they make journeys into the CAZ on a frequent 

basis. There is currently no market offering for a retrofit solution for HGVs and small operators may 

lack the capital for the upfront purchase of new CAZ compliant vehicles (typical costs range from 
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Figure 6.8 Number of HGVs in Birmingham and Surrounding Areas (Thousands) [Source: Element Energy analysis of DfT 

HGV licensing statistics] 

Analysis of the age and standards of these HGVs registered in Birmingham and surrounding areas 

reveals that a greater proportion of vehicles than the national average are currently compliant with the 

CAZ, and that the level of compliance is greater for vehicles registered in the surrounding areas of the 

West Midlands than for Birmingham itself (Figure 6.9). Element Energy has estimated that the natural 

turnover of vehicles would mean that while 59% of HGVs registered in Birmingham would be CAZ 

compliant by 2020, the proportion rises to 67% for the surrounding areas in the West Midlands (Figure 
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Table 7.2 Monetised Environmental Impacts (£) for 2020 

Table 7.2 shows that the overall environmental benefit to Birmingham is between £48m and £56m 

depending on the scenario being addressed. This is the benefit in a single year (2020) compared to 

the ‘do minimum’ scenario. The majority of this benefit is derived from the positive impact of reduced 

NO2 emissions on ecosystem functioning. Similarly, the positive impact on reduced building soiling 

results in benefits of around £33m for Birmingham.  

The combined impact of health and non-health (environmental) factors can be seen in Figure 7-1.  

Figure 7.1 : Monetised Health and Non-Health Impacts (£) 

Figure 7.1 shows the combined benefit of the health and non-health outcomes for Birmingham. The 

figure shows that the majority of the benefit is derived from non-health outcomes such as building 

soiling and ecosystem effects. In a CAZ D ‘High’ scenario, the combined benefit is in the region of 

£51m. This increases to approximately £59m in the CAZ D ‘High’ plus Additional Measures scenario.  

7.2.2 Social Groups and Community Facilities Vulnerable to Air Quality Impacts 

A qualitative assessment of the distributional impacts on children has been undertaken follow1<00B6>5<0094(r)-3(t)2
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7.2.4 
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experience a decrease in NO2 concentrations to some degree. Figure 7.3 shows the degree of 

increase or decrease in NO2 concentrations modelled following implementation of the preferred CAZ 

option relative to locations of facilities of importance to children as described above. As shown in 

Figure 7.3 the greatest decreases in average NO2 concentrations are generally seen within the CAZ 

areas itself and surrounding major arterial roads as they extend out of the CAZ, which is also where 

average NO2 concentrations are highest under the Do Minimum scenario (see Figure 7.1).  

 

Figure 7.3 
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7.2.5 Impacts on Other Vulnerable Groups 

Figure 7.7 shows NO2 concentrations across the modelled area under the Do Minimum scenario 

relative to the locations of facilities that are of importance to both children and the wider community 

(community centres) or that have limited or lessened ability to lessen exposure for their occupants 

such as hospitals and care homes. Again, as shown in Figure 7.3 all facilities of this type located 

within the study area would experience a decrease in average NO2 concentrations under the preferred 

CAZ option. The degree of decrease NO2 concentrations is generally relatively small (<3 μg/m3), 

however the study area wide changes are sufficient that a notable proportion of facilities are no longer 

within areas where average NO2 concentrations exceed 30 μg/m3 (see Expected Change to Average 

NO2 Concentrations under Preferred CAZ Option  
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Table 7.5) including Queen Elizabeth Hospital, Edgbaston. Again, these areas are largely located 

outside of the CAZ area (see Figure 7.8
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Figure 7.7 Average NO2
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Figure 7.8 Expected Change to Average NO2
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levels of diabetes amongst its residents. All of these can be improved by increased levels of physical 

activity (Birmingham City Council, 2015). The proportion of people who are overweight or obese is 

also higher than the national average, as is the proportion of people with severe mental illnesses. In 

contrast, the proportion of adults who regularly undertake physical activity is relatively low (Public 

Health England, 2017).  

Impact on Physical Activity  

An increase in the number of journeys made on foot or cycle would be expected to have a beneficial 

impact on public health. The proportion of non-compliant car journeys anticipated to be shift mode to 

public transport, walking or cycling (2%) appears small, but when considered against the population of 

Birmingham (over one million) the number of journeys and people affected are likely not insignificant. 

As discussed in section 5.3.1, areas with high income deprivation and low levels of compliant cars and 

also high levels of traffic flows to and from the CAZ area are largely located on the northern and 

eastern areas of the CAZ and immediately surrounding areas (Figure 5.2). The characteristics of these 

areas (high income deprivation and close proximity to the CAZ) suggest that journeys from these 

areas would be clear candidates for modal shift to public transport or active transport (walking and 

cycling) modes. It is also notable that most roads that would have reduced traffic flows under the 

preferred CAZ option are located within the CAZ area itself (see Figure 3.1. Appendix B). Whilst these 

reductions are not sufficient to be considered significant for the purposes the assessment of 

distributional impacts on severance (as discussed in section Error! Reference source not found.), 

they would contribute towards improvements in public health in conjunction with other Birmingham 

City Council initiatives that aim to encourage people to walk or cycle in preference to using a car, 
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improvements is also recommended to support those who currently use cars but could use alternative 

modes. For example, where people would face new parking charges due to the Additional Measures. 

8.2.1 Impacts on Taxi Operators 

The distributional impact assessment has identified that taxi (Hackney Carriage) operators would be 

particularly affected by the new licensing conditions brought in to support the CAZ due to the high 

purchase cost of new ULEV taxis and the limited options currently available. Over time the operational 

costs of running an electric vehicle are cheaper than for diesel, so in the longer term the impact would 

reduce. Without mitigation there is a risk that many would leave the profession. This would have 

knock-on consequences for BAME and low income communities, since a very high proportion of taxi 

drivers are from communities with high proportion of BAME residents and income deprived residents. 

Since taxi in Birmingham are all wheelchair accessible, whereas currently none of the private hire taxis 

are, a reduction in this type of vehicle will have an adverse impact on disabled people who may 

depend on them for access. It is therefore recommended that taxis are targeted for mitigation due to 

the combination of direct and indirect impacts arising from the proposed CAZ.  

Financial incentives could potentially be offered to assist drivers in purchasing a new vehicle. Taking 

into account that licensing conditions require all new or replacement vehicles to be ULEVs from 2021 

the mitigation should be targeted at new ULEV taxis. Additionally, Element Energy has identified an 

LPG retrofit as the optimal option cost wise for those with an eligible vehicle and recommend a 

provision for this within the mitigation measures. 
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operators and local charities that provide important access to health and social care, employment, 

education and training for people who may otherwise be isolated. 

8.2.3 Impacts on Income Deprived Local Residents and Key Workers 

It is recommended that mitigation is targeted at income deprived residents who live or work within the 

CAZ and key workers who frequently work within the CAZ. Mitigation could also be targeted at income 

deprived who work in the CAZ. People on low incomes are potentially more likely to work unsocial 

hours with more reliance on travel by car. Residents within the CAZ would not have the choices open 

to other residents in Birmingham of avoiding the zone when they are in their vehicle. The distributional 

analysis has assessed that residents in the most deprived LSOAs in Birmingham will bear 

disproportionately greater costs. The analysis has also identified that there is a higher proportion of 

non-compliant vehicles registered in those areas with the highest levels of income deprivation, 

meaning drivers from these areas are more likely to have to pay the charge. Many key workers, for 

example NHS staff who work at the Birmingham Children’s Hospital, may work night shifts and have 

more limited transport options. Since key workers provide essential services, it is recommended that 

they are considered for targeted mitigation. 

Potential mitigation for these groups of people would take the form of a discount on the charge and a 

sunset period to allow residents with sufficient time to change their vehicles to compliant models. 
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8.3 Summary of Impacts and Proposed Mitigation 

A summary of the findings of the distributional impact analysis and proposed mitigation is provided in 

Table 8.2.
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Table 8.2 Summary of Distributional Impacts and Proposed Mitigation 
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Social or business 

group (general) 

Specific geographical 

location (if applicable 

and differs from study 

area) or other 

differentiating 

characteristic 

Impacts  Suggested mitigation (where applicable) 

Variable Impact Commentary 

reduction in availability of community transport and wheelchair adapted 

taxis, and also the potential increase in cost of community transport and 

private vehicle travel. 

transport, for example public transport or cycling, and are therefore 

more dependent on car use. 

It is therefore recommended that mitigation is targeted at these 

groups. Potential mitigation would involve support for people on low-

incomes and extended sunset periods for wheelchair adapted 

vehicles. 

The mitigation measures below for community transport and older 

people, also apply to disabled people.  

Elderly people (over 

65s) 

Across study area Accessibility  A high proportion of elderly people have limited mobility and therefore would 

be adversely affected by implementation of the CAZ through the potential 

reduction in availability of community transport and taxis, and also the 

potential increase in cost of community transport and private vehicle travel. 

Some of the mitigation measures suggested for disabled people will 

apply. Older people are also more likely to use community transport. 

The potentially costs for community transport operators could be 

mitigated through either a discount on the CAZ charge or an 

exemption. Mitigation for community transport providers is considered 

appropriate on the basis that these are often provided by small 

operators and local charities that provide important access to health 

and social care, employment, education and training for people who 

may otherwise be isolated. 
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Social or business 

group (general) 

Specific geographical 

location (if applicable 

and differs from study 

area) or other 

differentiating 

characteristic 

Impacts  Suggested mitigation (where applicable) 

Variable Impact Commentary 

Cathedral, Ramgharia Gudwara, St Chad’s Roman Catholic Cathedral and 

Greek Orthodox Cathedral of the Dormition of Theotokos and St. Andreas) 

would be adversely affected if the increased cost of car travel dissuades 

them for attending their place of worship 

 

The outline design process has enabled the City Council to ensure 

that the car park for the Central Mosque will not be affected by the 

CAZ charges as it is accessed directly from the Ring Road. 

 

Business groups 

SMEs Across study area Affordability  A very high proportion (99%) of businesses within the CAZ are SMEs 

making this type of business most likely to be affected by the proposals. 

Although only a minority of businesses within the CAZ will own or operate 

their own vehicles, virtually all businesses will be dependent on road 

transport, for example for deliveries. Some of these increases in costs from 

suppliers may be passed on to businesses and SMEs will typically be less 

able to absorb these increases. 

These are examples of measures that could support businesses with 

the transition to compliant forms of transport, including overcoming 

barriers from lack of awareness of options.  

 Continue to roll out alternative fuel infrastructure, such as 

rapid charge EV charging points 

 Develop network of consolidation centres/micro-

consolidations centres (last mil
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http://www.bebirmingham.org.uk/uploads/BCCAAP_final.pdf
/downloads/file/4210/bmap_green_paper_full_document
/downloads/file/5433/adopted_birmingham_development_plan_2031
/downloads/file/5433/adopted_birmingham_development_plan_2031
/downloads/file/8894/adult_social_care_outcomes_framework_december_2017
/downloads/file/8894/adult_social_care_outcomes_framework_december_2017
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Table A.1.4 User Benefits Appraisal Table - Income Deprivation Relative to Birmingham Distribution 

 Option Quintile Total 

1 2 3 4 5 
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A.2 Business Impacts 

Table A.2.1: Business Affordability (SMEs) 

 Option Quintile Total  
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 Option Quintile Total 

1 2 3 4 5 

58.7 14.1 13.1 3.7 10.4 100 

59.2 13.5 13.4 3.6 10.2 100 

CAZ C High 

plus AM 

No data available 
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Appendix B. Oversize Figures 

 


