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Cashless parking pricing in Nairobi

The Nairobi City County manages parking in the capital city of 0.5 million registered vehicles. The County is responsible for regulating
on-street and off-street parking, parking enforcement, imposing fines, revenue collection and developing parking standards for new
development. However, it does not control residential parking once built and the ones that it does not own or run.

=

On-street parking in Nairobi

Majority of the parking lots are in the central business district (CBD). Of the total 14,864 parking lots, 26.5 per cent are on-street,
25.8 per cent are off-street and 47.7 per cent are in buildings. In terms of utilisation, on-street parking is utilised to a great extent
around 140 per cent followed by 95 per cent off-street parking. However parking lots in buildings are under utilised (only 50 per
cent). The city has variable priced pricing. While cars have to pay 300 KSh for an entire day in an on-street parking, in off-street,
one has to pay 50 KSh for entry and thereafter 30 KSh for every 30 minutes The per hour parking charge is around 12.5 KSh for on-
street parking and 110 KSh for off-street parking. The County should rather increase the on-street parking pricing. According to a
JICA study on effect of increasing parking fee, increase of on-street parking fee would make car users shift from on-street parking
to usage of building parking and also more than 50 per cent of private car users would change their transport mode.
In 2014, the County initiated a pilot
project of cashless parking pricing
system. This was aimed to increase the
parking revenue as well as overcome
the challenges of inadequate parking
facilities, poor enforcement and manual
records of revenue collection being
practiced in the County. Christine Adongo
Ogut, Chief Officer, Roads, Public Works
and Transport, Nairobi City County
explained, ‘The County thought of
initiating the cashless system as there was a growing demand for improved service delivery, monitoring and evaluation of revenue
collection by zone and performance of parking attendants and culture of non-payment. The other challenges include inability
to realize the due revenue collection, lack of adequate revenue collection and enforcement personnel. Parking attendants also
reported late to work; absenteeism and shortages in revenue collected etc.’

Illustration: Wallet creation

How does it work?

The cashless parking payment system is very simple. It does not involve paper parking tickets, rather payment is done through phone.
It allows the motorist to create an electronic wallet for the County from where County services can be paid. Money to transact can
be loaded from other channels e.g. Visa Card, Master Card, Mpesa, available registered agents (such as banks). Three key steps for
the electronic payment include wallet creation, wallet top up and the payment.

Electronic wallet can be created (see lllustration: Wallet creation). The next step is to load wallet with money. Money to transact is
loaded from other channels e.g. Visa Card, Master Card, MPESA, available registered agents (banks). As the County has many services
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Select Your Closest Area No:
D 10.C8D
Enter Vehicle Regitration Number:  J§ 11Westlands/Gigir/Ngara
12.Upperhill/Community
16.Industrial Area
21 Kilimani/Hurlignham
KL1a3L ZZ,Lavington/Ka?en
e B 500ther Area

. Nairobi County E-Payments. i
to pay for the wallet provides a menu for mymwmy ! Select Option

each available services. To top up from g;::‘“:@ ;g:::x:;:::gﬁopum
MPESA, one has to go to MPESA menu, 4 Business Permits 3Seasonal Parking
enter the paybill number, the mobile Sjﬁafn'iifﬁim 4 Pernates
number of the user is to be entered as the ;ﬁ‘:rp‘a“ e B
account number and indicate the amount

and click ok. 2

1

Cancel Send Cancel Send Cancel Send

‘ Cancel H Send ‘ Wd

MPESA transfers money to the wallet and
a notification from the County is received
about receipt of money in the wallet. The wallet is now ready for the payment. The wallet can be accessed through the mobile
phone by dialling *217# which gives a USSD menu below.

Illustration: Wallet transaction

Once payment is done, an enforcement application is used where the enforcement officer keys in the vehicle registration number
and confirms about the payment. In case of non-payment, the registration number is forwarded to the clamping team with the
location of the vehicle to be clamped manually. The vehicle is also clamped on the system to ensure the penalty is charged to the
customer. According to a County official, people who do not pay for parking, their cars are clamped and a penalty of 2000 KSh is
charged which is to be paid within 2 hours of clamping the vehicle. Thereafter, the car is towed and impounded for which the car
owner has to shell out 2500 KSh for towing and 3500 KSh for impounding.

This system in the initial stage was not favoured by the cars owners/drivers. They were skeptical about it use and convenience.
According to the County, this system has many benefits. The customer’s time is saved as they do not need to look for the attendant
to pay for parking. The transaction process is easy and convenient as one can pay the parking fee remotely. The system is also
secure as there is no involvement of cash in the payment process. In addition, the management gets to know about the revenue
collection in real-time. The County officials are of the view that it is not difficult to come up with innovations and use technology,
the challenge is to get user acceptance and behavioral change.

Source: Christine A Ogut 2015, Cashless priced parking in Nairobi, Paper presented at Conclave of Champion Cities, Centre for Science and Environment, New
Delhi, April 9, mimeo.

Residential parking

Residential parking planning and management is often neglected in our cities. Parking can be unbundled from property and
sold separately. This will allow sharing and more efficient usage of available spaces and its management as public facility.
True cost of parking should be charged from owners and tenants. Residential parking permits are an option.

Several benefits for the residents include assured parking spaces in the neighbourhood; pricing allows equitable sharing
of local parking spaces - one car owner versus 5 car owner; will control multiple car ownership as permits will limit their
numbers; people by deciding not to buy multiple cars can save on permit fee, which incentivises lower car ownership and
will also prevent invasion and encroachment from neighbouring colonies.

Proof of parking before registration of car is allowed in Sikkim and Mizoram in
India

«  Sikkim: Sikkim transport department notification makes it mandatory for buyers to produce an availability-of-parking-
space certificate before registering vehicles. The superintendent of police issues certificates after physical verification
of the parking space. This is followed by an inspection by motor vehicles inspector, who submits details to the transport
department along with a rough map of the site. Car dealers cannot sell cars without the proof of parking.

Aizawl: According to the Mizoram Gazette notification in 2010 the vehicle owner must obtain a certificate from the
....transport department saying he has a garage, within his own residential or business compound or in some other
place, or a garage to hire from other person, for parking the vehicle he intends to purchase.
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will be lifted by elevators, which will place them in parking spots. These will
be entirely assembled from imported parts and are expected to be completed
in the 2015/16 fiscal year. The remaining parking lots will be eight storey high
with the top four used for parking, and those below for offices and commercial
purposes. The construction, which will take place on 2,200 sqm of land which
the bureau received in March 2015, is based on a design that is being developed
at Addis Ababa University. The design is expected to be completed in April.

Normally developers need to provide one parking space per large apartment,
one parking space per 5 moderately-sized apartments, one parking space per 10
small apartments, and 1 parking spot for every 70 square metre of commercial
space provided. But these standards are poorly enforced. It is often found that
there is non-compliance or the parking space is used for other purposes.t

According to a World Bank report, parking is identified as one of the key
infrastructural challenges in the transport policy of Addis Ababa. The nature of
the problem as identified in that document is essentially that there is not enough
off-street parking, and too much on-street parking. Under the critical issues in
the transport sector in the policy, lack of off-street parking facilities and over
utilization of road space by parked vehicles is high on the list of infrastructure
issues. The issue of parking — especially the overutilization of road space by
parked vehicles, lack of off-street parking facilities, and the need to create and
incentivize the use of park-and-ride facilities related to mass transit services — is
indeed an important area of concern for sustainable transport policy.

However, this phenomenon is better understood as a market failure, rather
than as a problem of infrastructure. While there are instances when developers
flout the law and do not provide the necessary off-street parking or illegally
convert parking to other uses, the main issue is that parking in general is not
appropriately recognized as a commodity and regulated as such. Integrating
transport with land-use development has also proven to be very difficult in
Addis Ababa. There is only a very weak off-street parking requirement that is
required of the land-development process. Parking can be a useful tool to help
shape streets as the building blocks of neighborhoods. The preparation of a
city-wide parking strategy and implementation of measures such as priority
paid parking schemes and strengthening enforcement actions are needed.

Addis Ababa and other cities of Ethiopia should come up with a parking policy
as a carrestraint measure. Parking pricing is already being implemented in Addis
Ababa at some locations. Free parking should be eliminated and instead high
and variable parking charges should be imposed in all public and commercial
areas. Residential permits with fees can be introduced in residential areas.
Good parking pricing trigger many commuting decisions as commuters tend to
combine trips, avoid peak time, share car with family members and colleagues,
look for cheaper parking areas off-street, take a taxi, just walk or cycle, take
metro or a bus especially in case of long term parker. It also influences parking
duration and purpose of parking.

Manage the available parking well before looking for more areas for parking.
This needs judicious use of on-street parking. This can lower demand for land
for expensive off-site parking which is scarce. Off-street needs more space for
access and this adversely affects walkways and open areas. Entry exit from high
capacity parking structured adds to local traffic circulation and congestion.
International experience shows that efficient management and proper utilisation
of legal parking lots can increase parking capacity by at least 20-40 per cent.
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Parking management

Parking management

Poor parking management worsens parking chaos: Poor management leads to chaotic parking stress on roadside but many
off-street parking areas remain underutilised. Mostly uncontrolled parking supply except in some designated areas and yet
parking shortage. Large share of private residential parking remains underutilised. Poor management of parking queues, lack
of design for enforcement. No survey and inventory on available parking spaces in an area. Spillover from commercial areas on
residential streets is inevitable but requires management; resident participation. Through traffic vs search traffic. Huge search
traffic contributes to congestion. Need design solutions. Green areas, footpaths, common areas vulnerable night parking.

Upgrade parking management: The agreement with the parking contractors would need technical upgrades. A protocol is
needed for contract and competitive tendering and should include the following:

= Set management rules

= Signages and pricing meters and mode of payments like the smart cards

. IT systems for information and enforcement; prevent illegal parking that can compromise safety

*  Facilities to clamp or tow away vehicles

Parking monitoring

=  Parking data collection and analysis for policy feed back

Street design and management of queues

=  Street reconstruction services

e  Carry out proper surveys to know the expected revenue.

= Link parking pricing with linked with parking management goals. The co-benefit is revenue and local area development

A complete street management is needed for good parking management. Streets have to accommodate many street uses
such as pedestrian traffic, hawking, bus stops, other street services, parking, loading and unloading, stops for para transit
and rop off and pick up for schools.

Deepen public awareness about the benefits of parking management and
restraint

Parking management benefits all — car users, non-car users, urban local bodies etc. Additional benefits include public health and
climate benefits. Reduced dependence on cars reduces air pollution, GHG emissions, congestion, noise level and fuel loss. Public
support for parking tool that restrains car usage can be stronger if people understand the benefits of parking management.

Car user will benefit:

Reliable and predictable information about parking availability reduce cruising time, fuel cost and pollution
=  Efficient billing makes payment more transparent and accurate

=  Chances of finding a space improves and reduces waiting time

. Decreases traffic chaos due to indiscriminate on-street parking

Non-car user will benefit:

*  Protects footpaths and allow barrier free walking

*  Frees up public spaces for cycle tracks, rickshaw parking, autoriskshaw-parking, play grounds etc
* Improves access to bus-stops, metro stations

. Improves safety of children, women and elderly people

. Improves visibility of shops, shopping experience and throughput of customers

. Improve overall environment, green areas and public recreational spaces

Makes it easier for emergency vehicles like ambulances, fire trucks, police, etc. to negotiate

Urban local bodies to benefit: Public revenue generation for transportation projects
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Global awareness campaigns on parking regulations

=  Downtown Pasadena, California Redevelopment: Parking Meter Zone (PMZ) dedicated revenue from parking to area
improvements included new street furniture and landscaping, police patrols, street lighting, more street and sidewalk
cleaning, pedestrian facility improvements, and marketing. Each parking meter had a sticker saying, ‘Your Meter Money
Will Make A Difference: Signage, Lighting, Benches, Paving.’

*  Ventura, California Municipality introduced a byelaw: “All moneys collected from parking pay stations, and meters shall be
placed in a special fund, devoted to purposes within the parking district. This encouraged the residents to support.

*  Aspen, Colorado Downtown parking Pricing: Marketing campaign to let motorists know about the meters and parking violation.
This reduced parking problems and was supported in a municipal election by a 3-to-1 margin.

»  City of Regina, Canada Parking Awareness Campaign to help residents avoid getting parking tickets. Linked parking management
to public safety — for example violation if parking is too close to a fire hydrant or parking too close to an intersection
blocking sight lines. This built public support.

Enforcement: Tame the chaos

A example from Pune, Pimpri Chinchwad, Maharashtra on parking enforcement details out the following:
. Map out high and low demand area

= Open up underutilised off street parking for public parking

. If managed well on-street can meet most of the demand

Demarcate legal parking spaces. Organise them well.

. Inventorise the parking spaces. Put out the list on the website

*  Prevent encroachment of walkways

e Put up signages and information systems

. Introduce metering

. Impose penalty

. Move motorists to low demand streets during peak time to address spill over

: DATTAWADI TRAFFIC DIVISION - PARKING & NO PARKING MAP -‘

DATTAWADI TRAFAIC OV
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Parking should be banned along pavements, green areas and neighbourhood
parks. Encroached pavements should be made free from parking with proper
enforcement. Parking area-management plans will be very useful to plan and
implement legal parking, ban and penalise illegal parking and rationalise on-
street and offstreet parking. There should be parking provisions for public
transport and commercial vehicles. Delhi is not being able to buy buses because
of lack of parking and depot space. Facilities for bicycle parking should also
be planned.

In Delhi for example, parking district management plan is included in Delhi
Master Plan and needs implementation. Parking is also prohibited in green
areas and play ground. In other cities such as Aizawl, Gangtok and cities of
Rajasthan, a car cannot be bought without submitting proof of parking.

Ethiopian cities therefore need to develop parking district plans to limit legal
parking areas, demarcate legal on-street parking, impose high penalty on
illegal parking, enforce high and variable parking charges, promote park and
ride in LRT stations and planned BRT corridors, promote park and walk in
pedestrianised areas and ban on parking in green areas and walkways. The
policy should address all the three key aspects — parking pricing, parking
management and enforcement.

Another caution for cities is not to treat off site multilevel parking structure
in isolation. These should be constructed only if these are needed as part of
the overall parking district plan and in areas near public transport stations.
Example from Delhi shows that an expensive multilevel car parking created in
a busy commercial area remains underutilized as these are not integrated with
the larger surface area parking management. Integrate multilevel parking with
local area parking planning to reclaim public land and create pedestrian plaza.
Parked cars adversely affect the shopping experience. One parking slot of
shop owner can be used by 7-9 shoppers in a day leading to higher volume
of business. Globally, customers agree to pay high parking charges if they get
good shopping and pedestrian environment. This increases parking turnover
as well. With integrated local area planning more open spaces can be freed up
and reduce congestion.

Step forward on parking: Develop parking district management plan
Enforcement and management in public spaces

Prepare parking district plans. Demarcate and organize legal parking in
different zones: Inventorise the available legal parking spaces on road and off-
road. Demarcate authorized parking sites on ground.

Delimit and cap legal parking areas

Implement variable parking rates as a demand management system

Enforce strict action against illegal parking and impose high penalty. Protect
pavements from parking. Enforce strict penalty for violation of parking
regulations and walkway encroachment

Develop integrated management for both on-road and off-road. The same

management can efficiently price and deploy parking as it is available over an
area.
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Set up public information system to inform people about availability of
parking. As people are approaching through ITS they can know in advance if
parking is available and where. This reduces cruising time and pollution.

Introduce metering in all parking spaces.

Introduce park and walk and park and ride in prominent commercial
areas: People can do remote parking in the closest metro/BRT stations and
take feeders/cycles. For long term parkers like the shop keepers create remote
parking and provide feeders.

All parking facilities should be public, shared and priced
Design parking for multimodal integration — park and ride
No parking in green areas

Parking pricing in public spaces

Parking rates should be market driven. Introduce variable parking rates
according to landuse categories.

High penalty should be imposed for illegal parking.

Variable parking rates in commercial areas according to peak and non-peak
hours (price should be variable by the hour so that it changes behavior); duration
of stay; commercial importance of areas; according to weekdays when demand
is high, and weekends and holidays when low. Lower parking charges for park
and ride on LRT or BRT; for park and walk; and remote parking can be cheaper
in the heart of the city.

Introduce residential priced parking permit for using public spaces in
residential areas for parking. A monthly fee can be paid for this. This is also
needed to control multiple car ownership

Free parking should be allowed only to bicycles and battery operated vehicles
and public transport buses.

Stop the current practice of paying one time lump sum payment for parking:
This allows unlimited use and do not reduce demand. Commuter behaviour
will remain unresponsive and will not shift to other modes and reduce car
travel.

Along with legal parking enforcement also introduce proof of parking policy.
People would need to show proof of parking for purchase of vehicles.

Meet the parking needs of public transport buses, non-motorised transport
and freight..

Improve parking revenue. This can augment revenue of the urban local body
for the local area improvement. This will also help to build public support for
these initiatives.
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CHAPTER 5: Other key sources of air pollution in cities

to meet clean air goals and reduce exposure in cities. These include air

polluting industries, power plants, generator sets, open burning, road
and construction dust and use of solid fuels for household cooking to devise
strategies for each one of them.

There are several other sources of air pollution that need to be controlled

Action agenda for air polluting industries

Air pollution from air polluting industries needs to be controlled. There are
air polluting industrial hubs including industries like cement, electroplating,
petrochemical and fertilizers around Addis Ababa and in other parts of the
country. Though emission standards for industry have been notified, next steps
are important.

Step up action on monitoring and compliance mechanism; adopt siting policy
to have polluting industry away from densely populated areas; ensure stack
monitoring; industry should also be liable to monitor and report data to the
government based on continuous emissions monitoring system. Strengthen
environment impact assessment procedures and implementation.

Power plants

Coal based thermal power plants are not a very big concern in Ethiopia due to
their small numbers. However, measures need to be taken to combat pollution
from the existing thermal power plants. The country generates a large portion of
the electricity from hydropower. The energy policy lays emphasis on hydropower
resource development and encourages energy mix with renewable such as solar,
wind and geothermal based on their cost competitiveness. 9.9 per cent of the
installed electricity generating capacity (2.061 million KW in 2010) is from fossil
fuel and 89.7 per cent is from hydropower and the rest 0.4 per cent from various
renewable sources. Ethiopia is also building Africa’s largest hydroelectric and
geothermal plants. These plants will triple the country’s power production.

According to the five-year Growth and Transformation Plan, Ethiopia’s installed
electricity generating capacity was expected to reach 10,000 MW by the end
of 2014-15 with 75 per cent electricity coverage of the country. Hydropower
constitutes a major share in the total energy mix (92.5 per cent) and the
thermal energy 7 per cent. As of 2014, Ethiopia had 2,000 MW of installed
power generating capacity of which 99 per cent is generated from hydropower
plants. The rest 0.6 per cent and 0.4 per cent is contributed from thermal and
geothermal sources respectively. According to reports, Ethiopia has focused
more on large hydropower but small hydropower, solar and wind potential are
yet to be developed. (See Graph 28: Energy production in Ethiopia ad Graph 29:
Electricity generation by fuel in Ethiopia).

Action agenda for power plants

As the county is already using renewable energy sources for power generation,
it is important to expand and utilise the diverse energy sources. Though the
electricity production from thermal power plants is small these polluting and
inefficient air pollution sources need to be phased out and replaced with clean
and energy efficient power plants. A time bound roadmap may put in place.
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Graph 28: Energy production in Ethiopia
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Graph 29: Electricity generation by fuel in Ethiopia

9000

oo

700

5w

500

GWh

400

30m

20m

1000

[
1901 1903 1905 0 190 THET THHE 1SHS  1SE7 1339 IHST 1843 1956 199/ THEY 0T A0 200G ZO0S JOos 2011 2ma

uCoar ady LLERE -1 aNuciar m=pre mCcor

* I thiz graph, peat and ol shale wre aggregated with coal. when rebean.
Source: OECD/IEA 2015

Review the global best practices in emissions standards and technology for
power plants and adapt it to the roadmap of Ethiopia.

3. Emissions from generator sets for captive power generation in power deficit
areas.

There is no information on the use of generator sets for captive power generation
in Ethiopia. It is important to reduce dependence on these polluting and
harmful gen sets by improving overall access to electricity; by setting tighter
emission standards for generator sets and by adopting use of clean fuel gen sets.
This problem can grow if power deficit grows. Preventive action is important.
There is a scope of cross learning from India. The key approaches that are being
adopted in India to address the problem include — energy access; emissions
standards for generator sets; and energy efficiency norms for the generator sets.
The ultimate solution lies in improving energy access.
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Focus on renewables for electricity generation

As a result of electricity generation through hydropower, the power generation sector in
Ethiopia accounts for only 3 per cent of the total GHG emissions. Between 2008 and 2012, the
power generation improved by 230 per cent with six hydroelectric and wind power projects
coming online. These include Tekeze (2009, hydroelectric, 300 MW), Gibe Il (2010, hydroelectric,
420 MW), Tana Beles (2010, hydroelectric, 460 MW), Amerti Nesha (2011, hydroelectric, 97 MW),
Ashegoda (2012, wind, 30 MW), and Adama | (2012, wind, 51 MW). In addition, four more
projects (Gibe Ill, Ashegoda expansion, Adama Il, and the Grand Ethiopian Renaissance Dam)
are under construction. The combined output is expected to be nearly 8,150 MW. However, an
inadequate power transmission system means that Ethiopia’s increased energy supply is not yet
being utilized efficiently.

A 2014 study by REEEP highlighted the following concerns

*  Capacity concerns: The Ethiopian power sector is over dependant on hydropower. There is a
need to diversify its energy sector and also other energy sources such as wind, geothermal
and solar. There are apprehensions that extreme hydropower dependence may leave the
country’s power sector vulnerable to drought, an increasingly risky scenario due to climate
change.

=  Hydropower: Despite having enormous potential for hydropower development and total
endowment of hydropower estimated to be up to 45,000 MW per annum, only 3 per cent
of the country’s hydropower potential is being exploited at present.

Geothermal: The estimated geothermal resource potential for power generation is about
5,000 MWe. So far, exploratory drilling has taken place in Aluto-Langano (1982 to 1985)
and Tendaho-Dubti (1993 to 1998) geothermal fields. Detailed surface exploration has been
completed in four other geothermal prospect areas (Corbetti, Abaya, Dofan Fantale and
Tulu Moye).

The current energy sector policy aimed a five-fold increase in renewable energy production by
2015 end from 2,052 MW (52 MW added from wind in December 2012) to about10,000 MW. The
policy also targets to export power to neighbouring countries as power demand in Ethiopia is
constrained by limited consumption due to underdevelopment. Inorder to meet the target, the
Ethiopian government is aggressively constructing eight wind farms of total capacity of 1116
MW, one geothermal plant with capacity of around 70 MW and a number of hydropower plant
projects, including the 1,870 MW Gilgel Gibe Il dam on the Omo River, the 2,000 MW Gilgel
Gibe IV dam and the 6,000 MW Grand Ethiopian Renaissance Damon the Blue Nile river. Four
wind farms are under construction and one wind farm with capacity of 52 MW power had been
completed in December 2012. The Ethiopian Electric Power Corporation’s long-term plan is to hit
a zero carbon emissions target by 2025 with private sector participation.

Source: Anon 2014, Ethiopia 2014, https://www.reeep.org/ethiopia-2014 as viewed on March 1.

The key elements of emissions regulation for generator sets are as follow:

e Mandatory diesel genset norms for acoustic enclosures and stack height for
6,000 cell phone towers and other captive users needs to be monitored closely

e Generator-set standards for commercial operations that are revised
periodically. This may be supported by studies on indoor-air quality.

e Inventorize diesel gensets in commercial areas and lay down stringent
rules for their acoustic and emission compliance (stack height)

e Devise mechanisms for effective regulations of the informal market
(meeting with Market Traders Associations)

e Devise energy-efficiency measures in buildings to reduce overall demand
for electricity

e Regulate location of big diesel gensets to reduce exposure
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Thermal power plant norms in India for air pollutant emissions

Developing countries like India are also grappling with pollution from thermal power plants. They are continuously upgrading

power plant emissions standards to push the technology to improve. Some snapshots of the initiatives in India are as follow.

1. TPPs (units) installed before 31st
December, 2003

2. TPPs ( units) installed after 1st
January,2003, upto 31st December,
2016

3. TPPs ( units) to be installed from 1st
January, 2017 (Includes all the TPPs
(units) which have been accorded
environmental clearance and are under
construction)

PM 100 mg/Nm,

so,

- 600 mg/Nm, (Units Smaller than
500MW capacity units)

— 200 mg/Nm, (for units having capacity
of 500MW and above)

NOx 600 mg/Nm3

Mercury (Hg) 0.03 mg/Nm, (for units
having capacity of 500MW and above)

PM 50 mg/Nm,
SO,

- 600 mg/Nm, (Units Smaller than
500MW capacity units)

— 200 mg/Nm, (for units having
capacity of 500MW and above)

NOx 300 mg/Nm,

Mercury ( Hg) 0.03 mg/Nm,

PM 30 mg/Nm,
SO, 100 mg/Nm,
NOx 100 mg/Nm,

Mercury ( Hg) 0.03 mg/Nm,

Source: Notification SO 3305 (E) The Gazette of India,
December 8, 2015/Agrahayana 17, 1937

Extraordinary, Part ll—Section 3—Sub-Section (ll), Published By Authority, New Delhi, Tuesday,
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e Inventorization of diesel gensets in cities. Introduce a legal framework that
will require permission from government for use of diesel gensets

e Energy efficiency measures for buildings. Energy efficiency measures for
buildings. Energy security through implementation of energy building
codes should be strengthened and monitored for better implementation/
adherence to codes. This will help in demand management for power.

e Incentivise uptake of energy-efficient appliances

Open burning of waste

Open burning of municipal waste as well as horticultural waste leads to
emission of toxic gases and compounds. There are two types of open burning
- open burning of trash in municipal dump-yards by urban local bodies and
small fires that are lit by local residents.

This is a unique problem of developing cities. As there is inadequate waste
management practice, burning of the garbage becomes the easiest way to
dispose of waste. This causes enormous local pollution and exposure. Ethiopia
and Addis Ababa will have to adopt integrated waste management and disposal
systems at the early stages to prevent this problem. This is a low hanging fruit
that if implemented well can give enormous pollution benefits.

There is an example from India. India’s Union Ministry of Environment and
Forest and Climate Change is redrafting the rules and Draft Waste Management
Rules 2015 are available in the ministry’s website concerning bio-medical waste,
solid waste, plastic waste; and e-waste. These rules give specific guidelines and
provisions for enforcement so that burning can be systematically tackled along
with proper scientific management and disposal of wastes of different kinds*’
(see Box: Action taken on open burning in Delhi).
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Emissions norms for diesel generator sets in India

Emissions from new diesel engines used in generator sets have been regulated by the Ministry of Environment and Forests,
Government of India. The regulations impose type approval testing, production conformity testing and labeling requirements.
The regulations also include a list of authorized agencies for type approval testing. Engines up to 800 kW. Emission limits for
new diesel engines < 800 kW used in genset applications were set in 2002 and strengthened in 2013. The regulations also set
noise limits for diesel generator sets up to 1000 kVA.)

Table: Standards applicable with effect from 2004/2005 for diesel engines < 800 kW

Engine Power (P) Date cogkwh | HCum | Nox | Pwm Smoke
g/kWh 1/m
P <19 kKW 2004.01 5.0 L2 9.2 06 07
2005.07 S 13 9.2 03 07
19 KW < P < 50 KW 2004.01 5.0 2 9.2 05 0.7
2004.07 e e 9.2 0.3 07
50 KW < P < 176 kW 2004.01 35 g 9.2 03 07
176 kW < P < 800 KW 2004.11 35 13 9.2 0.3 0.7

Table: Emission standards for diesel engines < 800 kW for generator sets (2014)
This table lists the strengthened limits applicable from April 2014.

Engine Power (P) Date Cco | NOx+HC | PM Smoke
g/kWh 1/m
P <19 kw 2014.04 3.5 7.5 0.3 0.7
19 KW <P = 75 kW 2014.04 815 4.7 0.3 0.7
75 kW < P < 800 kW 2014.04 Bi5 4.0 0.2 0.7

Emission standards in India — Generator sets, https:/dieselnet.com/standards/in/genset.php as viewed on March 1.
Engines are tested over the 5-mode I1SO 8178 D2 test cycle. Smoke opacity must not exceed the limits at full load (for Diesel
Engines < 800 kW w.e.f. 2004/2005)) or at any load point of the test cycle (for Diesel Engines < 800 kW w.e.f. 2014)). The same

limits are applicable for type approval and for conformity of production (COP) testing.

Engines above 800 kW. Emission standards for new diesel engines above 800 kW used in genset applications were phased-in
between 2003 and 2005

Table: Emission limits for diesel engines > 800 kW for generator sets

Date (6{0) NMHC NOx PM
mg/Nm, mg C/Nm, ppm(v) mg/Nm,
Until 2003.06 150 150 1100 75b
2003.07 - 2005.06 150 100 970 (710a) 75c
2005.07 150 100 710 (360a) 75¢c

a For engines in plants of total power rating above 75/150 MW located in urban/rural areas, respectively.
b 150 mg/Nm, for engines fueled with furnace oil.
¢ 100 mg/Nm, for engines fueled with furnace oil.

Concentrations are corrected to dry exhaust conditions at 15% residual O,.
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Norms for other fuelled engines are available in the CPCB website. System and procedure for compliance with noise limits
are also detailed out. CPCB has published a list of manufacturers who have obtained conformity of production verification
certificates.'®

Installation of gensets: Gensets be installed with stand alone or isolated foundation with proper anti-vibration packing/pad, etc.
Smoke of gensets be channelized/emitted in a manner that it is not a nuisance in the neighbourhood. Genset be installed in
the basement, roof top, ground floor, front/back offset of the premises/building, in order of priority. However, due care be
taken so that it is not a nuisance in the neighbourhood. The developer for new market/malls, high rise building or a gated
green field colony shall necessarily install a source of standby power back up and installation of genset by individuals be
prohibited. Developer shall necessarily install a system to harvest solar or wind energy, as applicable as a source of electricity
apart from solar geysers.

Phasing out old generator sets: Phasing out of old generators as per following schedule may be enforced by concerned SPCB/PCC,
area SDM and Police. Any generator set having engines not engraved with manufacturer’s name and date of manufacturing
not to be allowed to operate on or after 01.06.2015; Any diesel generator set without certified acoustic enclosure as per GSR
371(E), dated May 17, 2002 not to be allowed to operate on or after June 1, 2015. Generator sets manufactured on or after
May 17, 2002 be scrapped and dismantled after its useful life, that is 15 years from the date of manufacturing or 50,000 hours
of operation, which ever earlier.

Phasing out age old diesel gensets for agricultural applications Gensets being operated for agricultural applications are away from
habitation. The phasing out of diesel gensets may be undertaking as per the following: i. Any genset being used for agriculture
purpose, having engines not engraved with manufacturer’s name and date of manufacturing not to be allowed to operate
after June 1, 2016.

Any diesel genset without certified acoustic enclosure as per GSR 371(E), dated May 17, 2002 not to be allowed to operate on
or after June 1, 2016 and All gensets manufactured on or after May 17, 2002 be discarded after its useful life that is 16 years
from the date of manufacturing or 60,000 hours of operation, whichever earlier.

Maintenance of diesel gensets. It is the responsibility of genset owner to maintain the genset. Proper maintenance as per
following can reduce the pollution level and increase the genset life.

Source: Anon undated, Generator sets, Central Pollution Control Board, http://cpcb.nic.in/Generator.php as viewed on March 1.
National Green Tribunal India order March 11, 2015, http://cpcb.nic.in/Guidelines-for-UsedGeneratorSets.pdf as viewed on February 20.

Action agenda to control emissions from waste burning

Open burning is quite common in Addis Ababa. The measures may include the

following:

e An outright ban/absolute curb on open burning anywhere within the city
limits. Fires should be permitted only for legitimate reasons after scrutiny
of the need for the same.

e Development and implementation of clear composting rules and
decentralized strategies for organic waste. Composting of organic waste
should be promoted as a disposal mechanism instead of incineration.

e Segregation of waste at source, during transportation and final disposal,
is necessary, so that the waste can be processed efficiently, recycled and
reused.

e Leverage informal mechanisms of waste collection, recycling and re-use
which already exist.

e Regular meetings of departments dealing with horticulture and sanitation
at the regional level to prepare strategies to stop open burning of both
horticultural and municipal waste.

e Build public awareness and public health consequences.
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Action taken on open burning in Delhi

Delhi has already banned open burning of biomass in Delhi. Enforcement of this policy decision remains a challenge. Stringent
enforcement, public awareness as well as innovative methods of waste disposal are needed to minimize this problem.

Priority action

=  Enforcing the ban on open burning—with clear composting rules and strategies for vegetative waste of municipalities.
Municipal zonal office to be responsible for controlling the burning of leaves and garbage on roads and in parks. This
should be monitored.

. Building awareness campaign through RWAs, eco clubs and municipal authorities

= All horticulture agencies should have compost pits in parks

. Meeting of horticulture and sanitation departments at chief secretary level to prepare strategies to stop leaf-burning

= Slums and low-income neighbourhoods, as well as roadside eateries etc. use biomass and coal to a large degree. A rapid
increase in use of LPG is needed to counter this.

e Improve access to clean energy to prevent polluting bio-mass burning for
heating and cooking.

Building construction and road dust

With building construction boom urban areas have become increasingly
vulnerable to the problem of dust pollution. In a growing city like Addis Ababa
construction activities are expected to increase rapidly. This investment will
have to be linked with mandatory compliance with dust control measures.
Concrete and cement dust is harmful. To this is added the problem of road
dust due to unpaved or badly constructed roads. This requires strategies to
contain it. Construction and demolition (C&D) waste is enormous in urban
areas. Strategies are needed for proper disposal and recycling.

Action agenda for construction and demolition waste and road dust

Formally adopt dust-control regulations and techniques for construction
activities and roads.

Control dust from (C&D): The following measures need to be taken for C&D

waste:

e Special procedure to be developed and implemented for demolition
activities, dismantling should be preferred over demolition.

e Adopt dust control measures like water-sprinkling and other dust-
suppressing techniques to stabilise surfaces and loose soil during and after
construction activities. Greening of such surfaces should be undertaken as
long term measure.

e Tighter dust control measures to be adopted for ready-mix concrete batching.

e Making it obligatory for developers to provide evidence of proper covered
storage and disposal of debris from construction and demolition activities
on site and ultimately at designated disposal sites.

e Regulations should ensure a certain percentage of recycled C&D waste is
brought back to be reused in construction.

e Transportation of building material and debris should be done via covered
vehicles to avoid fugitive dust immersions. All building materials and
debris which have soil or dust component should be adequately watered to
cut dust while transportation.

e Promoting on-site recycling of C&D waste for large building and
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infrastructure projects.
e Setting up proper disposal sites for C&D waste and decentralized recycling
facilities for small projects.
[
Road dust: For road dust control, develop and implement street-design
guidelines for footpaths and cycle tracks with adequate vegetative barriers.
Limit vehicular speed to reduce dust on non-arterial roads. Proper procedure

for road digging and filling should be developed and implemented.

Domestic fuel in Ethiopia: Source of high exposure

According to the UNEP, wood which is used by the poor for cooking accounts

Example from Delhi: Guidance on measures to be adopted to control dust
emissions from construction activities larger than 20,000 sgqm of built-up area

S. No. | Task

1 Whether continuous dust/wind breaking walls of appropriate height* have been provided around the periph-
ery of the construction site? *Three meter (3 mt) or one tenth of plot length whichever is higher

2 Whether tarpaulin or green-net on scaffolding around the area under-construction and the building is provid-
ed?

3 Whether all vehicles including carrying construction material and construction debris of any kind cleaned and
wheels washed before leaving the construction site?

4 Whether all vehicles carrying construction material and construction debris are fully covered and protected so
as to ensure dust from construction material or debris does not become air-borne in transportation?

5 Whether all construction debris and construction material of any kind is stored on the site (not dumped on
roads or pavements) and is fully covered in all respect? Ideally in a warehouse.

6 Whether wet-jet being used in grinding and stone cutting?

7 Whether unpaved surfaces and areas with loose soil are adequately sprinkled with water to suppress dust?
Ideally site to be fitted with fine water spraying nozzle system.

8 Whether construction and demolition waste is recycled on-site or transported to authorised recycling facility
and due record of the same is maintained?

9 Whether every worker working on construction site and involved in loading, unloading and carriage of con-
struction material and construction debris are provided with dust-mask to prevent inhalation of dust particles?

10 Whether arrangement provided for medical help, investigation and treatment to workers involved in the con-
struction of building and carry of construction material and debris relatable to dust emission?

11 Whether green belt or green air barriers created around the construction site?
Note: This method is usually not possible in under-construction site and should not be insisted upon if all high
and medium significance requirements are fulfilled.

12 Any additional measures taken to control dust pollution.
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for 94 per cent of the energy mix in Ethiopia. It is estimated that solid fuel
combustion causes an estimated 72,400 premature deaths every year. Even in
urban areas, half the households rely on traditional biomass (wood, dung and
agricultural residues) for cooking, and in rural areas, virtually all do (except for
0.2 per cent who use kerosene, and 1.2 per cent charcoal). Indoor air pollution
also contributes to outdoor air pollution. In India this share is as high as
25 per cent.
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Action agenda for pollution from solid fuel in households

Clean fuel/energy should be made available to all to reduce exposure and
pollution. The energy transition requires changeover to cleaner sources with
support from the government. This will require a roadmap to make clean fuel
like LPG available to all households at affordable prices. Fiscal strategy is
needed to help poor households to move up the energy ladder. The government
can adopt differential taxation policy in which dirtier fuel is taxed higher than
cleaner fuel to cross subsidise the clean fuel.

Set up institutional process for clean air action

Clean air action plan involves mitigation strategies for all pollution sources
to meet the air quality standards in a time bound manner. This also requires
mapping of pollution sources in micro environments and neighbourhoods to
reduce toxic exposure to pollution. Vehicles, one of the rapidly growing source
of pollution in cities and a complex problem to deal with has been discussed
in detail in this guidance document. Other key sources of pollution and action
strategy have also been discussed.

An institutional mechanism and process for clean air action plan will have to
be put in place to guide the action planning process. Departmental coordination
and multi-stakeholder platform will be needed under the Federal Ministry of
Environment and Forests and Climate Change to guide and monitor the process.
This will require indicators to assess if all cross-sector action are delivering on
clean air and energy efficiency; action agenda with time line; the ministry/
department that are responsible for implementation; inter-departmental task
force for oversight; periodic review to further refine and upgrade the plan. This
will require strong legal framework for implementation and compliance.
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Annexure

Multi-stakeholder forum under the Federal Ministry of Environment
and Forests and Climate Change to inform clean air action plan

A Stakeholder consultation Workshop on urban air quality and roadmap for
Addis Ababa and other cities of Ethiopia was organised by the Ministry of
Environment, Forest and Climate Change (MEFCC), Federal Republic of
Ethiopia in collaboration with the Centre for Science and Environment (CSE)
India on March 18-19, 2016 in Addis Ababa. This workshop is part of the
initiative to build experience sharing and knowledge building platform to
inform and support the process of developing and implementing action plan
to achieve clean air in Addis Ababa and other key urban centres of Ethiopia.
This workshop was a follow up of the inception workshop that was held on
September 8, 2015 in Addis Ababa. In the inception workshop it was agreed that
the MEFCC and based on consultation with CSE and all other key stakeholders
would help to prepare a guidance framework for urban air quality management
and action in Ethiopia for the MEFCC based on the local imperatives and global
best practices.

The two-day workshop on March 18-19, 2016 brought together large number of
diverse group of concerned stakeholders representing the concerned Ministries,
multilateral agencies and academic departments dealing with issues related to
air quality, vehicle technology, fuel quality and mobility strategies to deliberate
on the proposed Guidance Framework for Air Quality Management in Ethiopia
and recommend ways to strengthen this further. Prominent members of
academia, experts and media were present. As many as 80 participants actively
participated in the deliberations.

The event was graced by H. E. Mr. Ato Kare Chawicha, Hon’ble minister of
Environment, Forests and Climate Change. The event was conducted under the
guidance of Mr. Mehari Wondmagegn, Director, Compliance Monitoring and
Control Directorate, MEFCC. The key organizations that were present include
-- Officials of MEFCC, United Nations Environment Programme (UNEP).
Ethiopian Roads Authority (ERA), Ethiopian Environment and Forest Research
Institute (EEFRI), Ministry of Water, Irrigation and Energy of Ethiopia (MoWIE),
Solid Waste Recycling and Disposal Project Office, The Ethiopian Food,
Medicine and Health Care Administration and Control Authority, Chemical
and Construction Inputs Industry Development Institute, Ministry of Transport
(MoT), Federal Ministry of Health, National Meteorology Agency (NMA),
Addis Ababa University-School of Public Health, Addis Ababa Science and
Technology University, World Health Organization, Ministry of Industry (MolI),
Ethiopian Petroleum Supply Enterprise (EPSE), Addis Ababa Health Bureau,
Lifan Motor, Ethiopian Institute of Architecture, Building Construction and
City Development (EiABC), Addis Ababa Environmental Protection Agency,
Ministry of Industry and Trade (MoIT), African Development Bank (AfDB),
Ethiopian Revenues and Customs Authority (ERCA), representatives of Centre
for Science and Environment among others.

The stakeholder forum recommended the following:

Set up institutional process for clean air action plan: The MEFCC will adopt
clean air action plan for Addis Ababa and other cities to guide regulatory
action to control air pollution for all key pollution sources in the city and meet
clean air target. An institutional process will be set up to facilitate adoption
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and implementation of source wise action plan to meet the clean air standards
within a time frame. Develop indicators to assess if all cross sector action
are delivering on clean air and energy efficiency. List action with time line
and attribute it to the ministry/department responsible for implementation.
Harmonise action across departments. Take stock periodically to further refine
and upgrade the plan. Adopt strong legal framework for implementation and
compliance

Set up inter-departmental task force to monitor implementation: The MEFCC
to set up a Task Force with representation from the key concerned departments
and other stakeholders to monitor implementation of source-wise clean air
action plan in a time bound manner to meet clean air target.

A steering committee: A Steering Committee will be formed which will
include decision makers as well as the technical team. Next step would be to
define implementation modalities for policy level, operational level and lower
(woreda and kebele) levels. An inter-ministerial committee will be formed
with lead ministries including the MEFCC, Ministry of Mines, Petroleum and
Natural Gas, MoWIE, MoT, MoH, Mol, MoUD, Ministry of Construction, MoST
and ERCA. The Steering committee will be set with political representatives,
experts and other stakeholders to oversee and guide the process. Leading
ministries have been identified to steer the implementation process.

Develop time bound implementation strategy for short, medium and long term
measures, adopt appropriate policies, regulations, standards and appropriate
schemes or priority implementation

It was proposed that the Task Force will include representations from the key
stakeholders including: -

e Ministry of Environment and Forests and Climate Change

e Ministry of Health (have rules and regulations to control air pollution and
works with MEFCC),

e Ministry of Transport (have project on cycling, share the road and other
non-motorised forms of transport and have LRT projects and mass transport
system and also trans regional railways),

e National Meteorology Agency (compile meteorological data, set up air
quality monitoring stations, air quality monitoring station is installed
at Adama and will be inaugurated in the coming week. Another station
will be set up in Hawassa. Thus NMA will provide important data for the
roadmap),

e Addis Ababa Health Bureau (air pollution induced health problems), Addis
Ababa Institute of Technology (member of the technical committee on the
roadmap),

e Ministry of Communication and Information Technology (deals with
e-waste management),

e EiABC (various departments can play roles involving the different areas of
city construction including architecture, planning, urban design, landscape
architecture and construction),

e Addis Ababa University and Addis Ababa Science and Technology
University (participate on energy sector roadmap and now will provide
technical support of this roadmap),

e EEFRI (conducts research on air quality policies), Ministry of Industry
(have project on how greenhouse gas emissions is reduced from industries
that used coal, biomass etc and change the importation of materials),
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Somali EPA (replication of Addis Ababa experience to Jigiga),

Ethiopian Roads Authority (road network expansion and is responsible to
manage environmental issues related to pollution and will help MEFCC to
ensure safeguard issues are addressed in the construction to reduce noise
and air pollution),

EPSE (standard development and policy implementation),

Tigray EPA (take the roadmap to the cities and coordinate and conduct
preliminary assessment), consulting firms and solid waste recycling agency
(have projects on air quality as the main urban problems are emissions from
solid waste, collect flaring methane gases and waste to energy projects) and
UNEP.
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