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FOREWORD
United Nations Conference on Trade and Development (UNCTAD)

FOREWORD

International freight transport is central to the debate on sustainable and low-
carbon growth, as it accounts for over 40% of CO2 emissions of the entire 
transport sector, and thereby contributes around 7% of global greenhouse gas 
emissions (GHG). International freight transport is projected to grow four-
fold between 2010 and 2050, which will result in a significant increase in GHG 
emissions in a business-as-usual scenario. 

The 2030 Agenda for Sustainable Development (2030 Agenda) and the 
Paris Agreement on Climate Change (Paris Agreement) both call upon the 
international community to take bold and transformative action to shift the 
world onto a sustainable and low-carbon path. International freight transport 
must also align with this universal sustainable development trajectory, 
particularly in terms of mitigating GHG emissions. 

The Green Freight Program is the first step of a long-term action plan by the 
Northern Corridor Transit and Transport Coordination Authority (NCTTCA) 
aimed at implementing a comprehensive Sustainable Freight Transport Strategy 
for 2030 and beyond. In addition to direct benefits to the Northern Corridor 
and its member States, the NCTTCA Green Freight Program will provide useful 
insight and guidance for other freight transport systems in Africa, as well as other 
regions of the world. The Program sets the pace for better alignment of freight 
transport plans and strategies with the 2030 Agenda and the Paris Agreement 
through initiatives that promote fuel efficiency, encourage modal shift, address 
air pollution, mitigate carbon emissions and reduce road accidents. 

UNCTAD, which has a broad mandate in the field of transport and trade 
logistics, has contributed to the articulation of the Green Freight Program 
through its recent work on sustainable freight transport. Worth noting are 
UNCTAD’s technical assistance and capacity building efforts carried out under 
the UN Development Account project on “Building Capacities of Developing 
Countries to Shift towards Sustainable Freight Transport”. UNCTAD also 
organized a training and capacity-building workshop in Nairobi, Kenya in 
March 2016 in cooperation with Northern and Central Corridor Authorities 
that provided guidance on how to promote sustainable freight transport 
systems across the two corridors. 

UNCTAD will continue to support the Northern and Central Corridors in 
their transition to low-carbon and sustainable freight systems. An UNCTAD 
Reference Framework on Sustainable Freight Transport is being developed 
to provide guidance, a step-by-step methodology, and a sustainable freight 
transport rating scheme for use by all interested parties and countries. The 
Framework will help the Northern and Central Corridors develop tailor-made 
multimodal sustainable freight transport strategies that also incorporate a 
critical environmental component. We sincerely hope that this publication, 
which provides a comprehensive overview of the Green Freight Program’s 
thematic areas of intervention and an action plan for 2016-2021, will set a 
standard for sustainable freight transport initiatives in Africa and beyond.

Shamika N. SIRIMANNE
 Director, Division on Technology and Logistics



8

FOREWORD
United Nations Environment (UNEP)

FOREWORD

Freight transportation enables significant economic growth by ensuring the 
swift movement of goods. As such, freight transport is also one of the biggest 
opportunities for the introduction of more efficient and more sustainable low 
carbon transport measures that benefit both business and the environment. 
Green freight programmes worldwide have demonstrated the multiple gains 
possible in terms of cost reduction, improved road safety, lower air pollution, 
and improvements in vehicle fuel economy. Overall, these programmes can 
result in large gains in climate mitigation and improvements in air quality.

Land freight is projected to grow by 430% in non-OECD countries. In Africa 
alone, freight emissions are estimated to increase by 700% by 2050. Today, 
land freight utilizes roughly 35% of global transport fuel and contributes 
5.5% of global CO2 emissions. Freight logistics in many developing 
economies are highly inefficient and are estimated to cost 15-25% of GDP in 
developing economies as compared to less than 10% in developed countries. 
In addition, land transport emissions constitute a large part of outdoor air 
pollution that results in over 3.2 million deaths worldwide each year. Clearly, 
there is a lot of room for improvement in this vital economic sector.

The Green Freight Programme of the Climate and Clean Air Coalition 
(CCAC) was formed as a response to the growing need to clean up the 
freight sector with the objectives of aligning and enhancing existing green 
freight efforts, developing and supporting new green freight programmes 
globally, and incorporating black carbon reductions into green freight 
programmes. UN Environment, as one of lead partners of the Heavy Duty 
Diesel Initiative of the CCAC, is partnering with the Northern Corridor 
Transit and Transport Coordination Authority on its groundbreaking 

greening programme. We hope that this programme will inspire similar 
initiatives throughout the region.

The Northern Corridor is vital to Eastern Africa’s economic development, 
and it is important to minimize the health, safety and environmental impacts 
of freight movement in the corridor. The eight thematic interventions 
proposed by this greening program will minimize the environmental 
impacts of land freight while at the same time contributing to sustainable 
freight solutions. The solutions provided are innovative as they not only 
focus on technical solutions, but also on other critical aspects that ensure 
the successful implementation of any greening program such as public 
sensitization and recognition schemes. 

While the Eastern Africa region has made some positive steps to introduce 
cleaner transport policies with the adoption of low sulphur fuels in 2015, the 
region could gain much more from additional improvements in the vehicle 
technology. UN Environment and the CCAC look forward to supporting 
the Northern Corridor’s ongoing efforts, and to expanding this experience 
in Africa.

Ligia NORONHA
Director, Economy Division
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Executive Secretary
STATEMENT 

The Northern Corridor Green Freight Programme is a launching pad of a 
phased implementation of a holistic Sustainable Freight Transport Strategy 
which is underpinned by sustainable transport policies, planning strategies and 
investment decisions that effectively balance the economic, environmental and 
social objectives. 

Northern Corridor Green Freight Programme comes in line with the recently 
adopted global and continental frameworks-such as the Addis Ababa Action 
Agenda, 2015 Paris Climate Agreement, Agenda 2063 of the African Union, and 
the 2030 Agenda for Sustainable Development (Agenda 2030) focused on the 
Sustainable Development Goals (SDGs) - which provide a supportive backdrop 
for adopting and following through on green economy initiatives.The Corridor’s 
Green Freight Programme draws upon other Green Freight Progrmmes whose 
ultimate goals is to promote collaborative effort in the freight industry to help 
address its impact on environmental, social, and economic conditions, both 
globally and in the regions in which they operate.

Through partnership with the United Nations Environment Program (UNEP), 
the Heavy Duty Diesel vehicles and Engines Initiative (HDDI) for the Climate 
and Clean Air Coalition to Reduce Short Lived Climate pollutants (CCAC); the 
Northern Corridor Transit and Transport Coordination Authority (NCTTCA) 
is developing a  five year (2017-2021) Green Freight Programme to support a 
number of initiatives intended to enhancing  fuel efficiency and reduction in 
carbon emissions in the Northern Corridor Member States.

In the short term, the Northern Corridor Green Freight Programme is aimed 
at aligning its strategic plan to green freight initiatives by improving the fuel 

efficiency of road transportation; reducing of Particulate matter (PM) and, 
black carbon, Oxides of nitrogen (NOX) and CO2 emissions that contribute to 
climate change. The program also aims at reducing road accidents and advocate 
for modal shift along the Northern Corridor.This is of particular relevance with 
the transport sector being a major contributor to ambient particulate matters in 
major cities and accounts for about 19% of global black carbon. Its health impact 
is estimated to be over 3.2 million annual deaths globally.

To  build the NCTTCA capability for information management and use for 
strategic policy formulation, the Authority has customized the corridor emission 
model for consistently gathering data and monitoring the implementation of 
the program for future-focused basis. Through the Northern Corridor Emission 
Model, the NCTTCA has established that baseline emissions (g/ton-km) for CO, 
VOC, NOX, PM, black carbon and CO2 along the northern corridor are set at 
0.190; 0.091; 0.628; 0.038; 0.022 and 75 respectively.Using various approaches 
specified in Green Freight Programmes, the NCTTCA has the objective to 
cut emissions of Particulate Matter (PM), black carbon emissions and Oxides 
of nitrogen (NOX) grams per ton-km by at least 10% and reduction of CO2 
emission intensity grams per ton-km by 10% by 2021.

Donat M. BAGULA
Excecutive Secretary
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The Northern Corridor is a multimodal trade route linking the landlocked countries of the Great 
Lakes Region with the Kenyan maritime sea port of Mombasa.  The Northern Corridor Transit 
and Transport Agreement (NCTTA) is a treaty signed in 1985 and revised in 2007 for regional 
cooperation with a view to facilitating interstate and transit trade, between the member States of 
Burundi, Kenya, Rwanda, Uganda and Democratic Republic of Congo. South Sudan acceded to the 
Agreement in 2012. 

The NCTTA is a comprehensive agreement with defined 11 Protocols on strategic areas for re-
gional cooperation relating to: Maritime Port Facilities, Routes and Facilities, Customs Controls 
and Operations, Documentation and Procedures, Transport of Goods by Rail, Transport of Goods 
by Road, Inland Waterways Transport of Goods, Transport by Pipeline, Multimodal Transport of 
Goods, Handling of Dangerous Goods and Measures of Facilitation for Transit Agencies, Traders 
and Employees.

The objectives of the agreement are currently based on 3 pillars of sustainable transport namely 
economic pillar aiming at promoting efficient and competitive transport; social pillar with the view 
to fostering an inclusive transport and the environmental pillar for a green freight transport. 

The Northern Corridor Transit and Transport Coordination Authority (NCTTCA) was established 
and mandated by the Member States to oversee the implementation of the agreement, to transform 
the Northern trade route into an economic development corridor and making the corridor a seam-
less, efficient, smart and green Corridor.

More recently, the Northern Corridor Integration Projects Head of States Summit reiterated the 
mandate of the NCTTCA to strengthen the strategic planning of sustainable regional infrastructure 
and enhance monitoring of the corridor freight logistic chain.

INTRODUTION

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

1. INTRODUTION
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In pursuance of its mandate, the Secretariat has developed a strategic plan to facilitate and en-
hance the seamless movement of trade and traffic across the region. Currently, the freight sector 
is growing and its environmental impacts are increasing. 

Global freight, transported predominately by diesel engines, is a major and rapidly increasing 
source of small particulate matter (PM) black carbon (BC) and carbon dioxide (CO2) emissions. 
Health effects associated with ambient PM – which can be inhaled deep into the lungs – include 
premature death, aggravation of respiratory and cardiovascular disease. 

The smaller part of PM, black carbon, is an important climate pollutant. Addressing PM emis-
sions will help reduce black carbon induced global warming. The transport sector is estimated to 
be contributing 19% of global black carbon emissions and over 3.2 million annual deaths globally. 

It is worth noting that most of the Northern Corridor Member States recently adopted low sul-
phur fuels (50 pm diesel standards). This fuel standard could support Euro IV vehicle emission 
standards. 

Member States have undertaken a greater work of harmonization aimed at reducing emissions 
and carbon footprint as energy consumption and emissions tends to increase faster in this sector 
than in any other branch of the industry.

The Northern Corridor is the busiest corridor in East and Central Africa handling over 30 mil-
lion tons of cargo through the Port of Mombasa and interstate trade per annum with an annual 
growth of cargo throughput of around 10%. 

In 2015, Mombasa Port handled 26.7 million tons of cargo, compared to 24.88 million tons han-
dled in 2014.  Import totaled 22.68 million tons from 20.77 million tons handled in 2014.  Exports 
also increased to 3.53 million tons from 3.37 million in 2014. 

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

2. SITUATIONAL ANALYSIS
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The Road Network transports 96% of goods from the port of Mombasa and is fast reaching its designed capacity to handle 
the traffic volumes. The remaining 4% of goods is transported through the railway mode, inland waterways and pipelines. 

Table1: Demand Forecast for Imported Cargoes

(x1,000 tons)
2014

2015 2020 2025 2030 2015 2020 2025 2030 2035
Iron & Steel 1,367 1,259 1,935 2,684 3,461 1,357 2,067 2,853 3,668 4,397
Rice 651 326 313 210 141 331 316 262 145 0
Sugar 231 427 551 681 819 435 558 688 826 973
Chemicals & Insecticides 390 222 222 222 222 260 260 260 260 260
Plastic 662 330 330 330 330 399 399 399 399 399
M/Vehicle & Lorries 463 529 840 1,184 1,541 487 742 1,025 1,318 1,580
Paper & Paper Products 503 565 905 1,281 1,671 431 645 881 1,127 1,346
Cereal Flour 49 121 121 121 121 75 75 75 75 75
Fertilizer 102 73 73 73 73 81 81 81 81 81
Maize in Bags 37 31 31 31 31 31 31 31 31 31
Wheat in Bags 9 7 7 7 7 9 9 9 9 9
Others 4,649 6,624 10,339 14,454 18,721 6,075 9,152 12,560 16,095 19,256

Total General Cargo 9,113 10,514 15,667 21,278 27,138 9,971 14,335 19,124 24,034 28,407
Wheat in Bulk 1,908 2,336 3,380 4,537 5,737 1,981 3,088 4,497 6,203 8,063
Clinker 2,065 3,019 5,184 7,583 10,071 2,690 4,436 6,370 8,375 10,169
Fertilizer in Bulk 360 341 341 341 341 579 579 579 829 829
Coal 436 326 361 396 431 396 582 788 1,001 1,192
Other Cereals in Bulk 184 110 110 110 110 106 106 106 106 106
Maize in Bulk 0 414 414 414 414 485 492 471 466 564
Others 278 362 504 646 788 306 459 629 805 962

Total Dry Bulk 5,231 6,908 10,294 14,027 17,892 6,543 9,742 13,440 17,785 21,885
P.O.L. 6,286 7,425 10,048 12,953 15,966 6,757 8,654 10,755 12,933 14,882
Other Liquid Bulk 906 1,043 1,438 1,876 2,330 995 1,324 1,688 2,065 2,403

Total Liquid Bulk 7,192 8,468 11,486 14,829 18,296 7,752 9,978 12,443 14,998 17,285
Grand Total 21,536 25,890 37,447 50,134 63,326 24,266 34,055 45,007 56,817 67,577

SAPROF Review 2013 Updated Demand Forecast/Year 2014 Base

SITUATIONAL ANALYSIS

Source: Kenya Ports Authority (KPA), 2016



13 SITUATIONAL ANALYSIS

Table 2: Demand Forecast for Exported Cargoes
(x1,000 tons)

2014
2015 2020 2025 2030 2015 2020 2025 2030 2035

Tea 554 469 513 558 603 522 605 698 811 912
Soda Ash 336 530 746 962 1,178 355 465 588 737 870
Coffee 256 260 293 326 359 265 313 368 434 493
Others 851 1,183 1,800 2,477 3,178 965 1,269 1,608 2,022 2,391

Total General Cargo 1,997 2,442 3,352 4,323 5,318 2,107 2,652 3,262 4,004 4,666
Titanium 363 0 0 0 0 450 450 450 450 450
Soda Ash in Bulk 0 29 29 29 29
Cement in Bulk 0 2 2 2 2
Flourspar 59 70 70 70 70
Other Dry Bulk 0 11 11 11 11 84 84 84 84 84

Total Dry Bulk 422 112 112 112 112 534 534 534 534 534
Bulk Oil 19 92 92 92 92
Bunkers 26 62 62 62 62

Total Liquid Bulk 45 154 154 154 154 112 112 112 112 112
Grand Total 2,464 2,708 3,618 4,589 5,584 2,753 3,298 3,908 4,650 5,312

SAPROF Review 2013 Updated Demand Forecast/Year 2014 Base

Table 3: Demand Forecast for Container Cargoes
(x1,000 TEU)

2014
2015 2020 2025 2030 2015 2020 2025 2030 2035

Import
Full 482 580 894 1,250 1,628 551 826 1,140 1,473 1,780

Empty 7 18 28 39 51 17 27 38 50 62
Subtotal 489 598 921 1,289 1,678 568 853 1,178 1,523 1,842

Export
Full 131 160 222 290 362 145 183 226 279 326

Empty 332 438 700 998 1,317 424 670 952 1,244 1,517
Subtotal 463 598 921 1,289 1,678 568 853 1,178 1,523 1,842

Transshipment
Full 53 11 22 36 54 11 22 36 54 66

Empty 8 7 13 21 31 7 13 21 31 38
Subtotal 61 18 35 57 85 18 35 57 85 105

Total 1,012 1,214 1,878 2,634 3,442 1,154 1,741 2,412 3,131 3,789
       

SAPROF Review 2013 Updated Demand Forecast/Year 2014 Base

Note: Future Container Cargo volumes are forecasted tentatively by regression analysis, based on the 
relation between GDP and Container numbers (TEU).
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Based on consultations with stakeholders, a Strength, Weaknesses, Opportunities and Threats (SWOT) analysis was carried out. The SWOT identifies oppor-
tunities to improve the technology, operations and infrastructure along the northern corridor to enhance freight efficiency and reduce emissions

Table 4: SWOT Analysis of the Northern Corridor Green Freight Programme

STRENGTHS STRATEGIC INTERVENTIONS

•	 Established and functional Secretariat to coordinate 
relevant institutions in the Northern Corridor Member 
States. 

•	 Positive international perceptions of the Northern Corridor 
Transit and Transport Coordination Authority. 

•	 Growing interest from the private sector in embracing 
regional initiatives.

•	 Success lessons from the implementation of various 
programmes/projects in the Northern Corridor region. 

•	 Political will from the Heads of States under the  Northern 
Corridor Integration Project. 

•	 Strengthen the capability of the NCTTCA to coordinate and 
effectively manage a green freight programme.

•	 Bank on the existing relationship to foster partnership 
and collaboration in implementing the Green Freight 
Programme. 

•	 Bank on the responsiveness of the private sector to develop 
an inclusive Public-Private Partnership programme.

•	 Build on the best practices to implement the programme.

•	 Make use of the favorable enabling environment to 
formulate policies and implement a Green Freight initiative.

SITUATIONAL ANALYSIS
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WEAKNESSES STRATEGIC INTERVENTIONS

•	 Limited options for raising resources to implement regional 
programmes.

•	 Partial harmonization of national and regional policies, 
laws and regulations.

•	 Lack of awareness on sustainable transport by stakeholders 
in the region. 

•	 Inadequate data on green freight for monitoring emission. 

•	 Low technology uptake and slow implementation of region-
al programme.

•	 Exploring various options for mobilizing diverse resource 
for effective implementation of the programme.

•	 Enhance harmonization of national and regional policies, 
laws and regulations in support of the sustainable transport.

•	 Capacity building and advocacy on the importance of 
sustainable transport.

•	 Develop appropriate mechanism of data collection on Green 
Freight. 

•	 Technology demonstration and project management 
support.

SITUATIONAL ANALYSIS
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OPPORTUNITIES STRATEGIC INTERVENTIONS

•	 Ongoing global and continental initiatives e.g.  SDGs, Paris 
Climate agreement, Transform Africa 2030 vision, Africa 
Agenda 2063, Vienna Program of Action (VPoA) etc

•	 Existence of regional blocs, RECs, IGOs, and other 
development partners.  

•	 Existence and accessibility of more efficient technologies.

•	 Willingness of the Northern Corridor Member States to 
support the transformation of the corridor into a seamless, 
economic and green corridor.

•	 Align the Northern Corridor Strategy with global initiatives.

•	 Design appropriate interventions to mobilize resources for 
the Green Freight Programme. 

•	 Strengthen cooperation and strategic partnerships to spearhead 
the implementation of the green freight initiatives. 

•	 Sensitization on the existing technology to support the 
implementation of the program initiatives. 

•	 Build on the political will and buy-in by the Stakeholders.

THREATS STRATEGIC INTERVENTIONS

•	 Divergent priorities of the Northern Corridor Member 
States.

•	 Conflicting roles and initiatives by different agencies.

•	 Limited resources to acquire adequate technology.

•	 Disparities and uncoordinated global initiatives on green 
freight.

•	 Plan at regional level with a phased approach in 
implementation of the green freight initiatives.

•	 Develop cooperation framework for the Green Freight 
Programme.

•	 Develop funding scheme and ease access to credit.

•	 Benchmark on the success initiatives.
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Logistical activity accounts for roughly 5.5 percent of total global greenhouse gas (GHG) emis-
sions1. Within the logistics sector, freight transport accounts for around 90% of total GHG emis-
sions2  and 35% to 60% of logistics cost.  Clearly, freight is a significant driver of logistics emissions 
and cost and it is growing very fast. It has now emerged that freight growth in developing econo-
mies is outperforming developed economies3. Already, in many developing countries, road freight 
emissions are considerably higher (>50%) and increasing more rapidly than passenger transport 
emissions. 

Freight transportation is also the main driver of logistics costs in Africa with the transport prices 
being significantly higher than in most other parts of the world. Further, over 90% of the world’s 
fatalities on the roads occur in low-income and middle-income countries, which have only 48% 
of the world’s registered vehicles. Further, road traffic fatalities are predicted to rise to the fifth 
leading cause of death by 2030, resulting in an estimated 2.4 million fatalities per year.

Latest estimates from International Energy Agency (IEA) suggests that the heavy-duty vehicles 
(HDVs) account for a disproportionate share of emissions – far greater than their share in the 
global vehicle stock (7% when excluding two- and three-wheelers) or activity (25%, measured as 
vehicle-kilometres). Worldwide, in 2015, HDVs accounted for over 40% of NOX emissions from 
the transport sector and more than 50% of PM2.5 emissions. 

Transport-CO2 emission projections from the Partnership on Sustainable, Low Carbon Trans-
port (SLOCAT) suggests that from 2010 to 2030, transport emissions could grow by about 3 times 
and by implementing low carbon transport policies, this growth could be restricted to 1.8 times. 

1 World Economic Forum and Accenture (2009)
2 http://www.delivering-tomorrow.com/mapping-a-decarbonization-path-for-logistics/
3 http://internationaltransportforum.org/statistics/StatBrief/2014-07-Freight-Diverging-Trends.pdf

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

3. RATIONALE

RATIONALE
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Figure 1: Transport Emission Projections

Source: Transport Emission Projections in East 
Africa (SLoCaT)

Clearly, there is a need to urgently implement low carbon transport policies. One of the main mitigation 
strategies is to develop green corridors that aim at reducing environmental and climate impact while 
increasing safety and efficiency of freight movement. The idea is to bundle, along a corridor, all measures 
to enhance overall efficiency and sustainability to generate economic, social and environmental benefits.

RATIONALE
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The Northern Corridor Vision is to be a seamless, economic, smart and green 
transport corridor.

The ultimate goal of the Northern Corridor Green Freight Programme is to 
reduce fuel consumption and air emissions by: 

1. Raising awareness on pollutant impacts and mitigation strategies such as 
improved quality of fuel, vehicles and infrastructure;

2. Advocating for a shift of traffic to more sustainable freight transport 
systems and modes;

3. Streamlining transport activities by actions such as optimizing routes, 
consolidating loads and reducing empty runs;

4. Identifying areas of action and overcoming barriers by enhancing 
capacity and mobilizing support;

5. Improving scientific understanding of climate pollutant impacts and 
mitigation strategies and promoting best practices and showcasing 
successful efforts.

6. Awareness on Road Safety and accidents mitigation.

To align the Green freight programme with the Northern Corridor Strategic 
Plan, thefollowing short term objectives have been set:

•	 Improve the fuel efficiency of road transportation;

•	 Reduce Particulate matter (PM) and, black carbon, Oxides of nitrogen 
(NOX);

•	 Reduce CO2 emissions that contribute to climate change; and,

•	 Reduce road accidents along the Northern Corridor.

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

4. VISION & OBJECTIVES
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The Northern Corridor Green Freight Programme will help reduce CO2 emissions 
through the the nationally determined contributions (NDCs) committed by the 
Member States of the Northern Corridor under the Paris Climate Agreement as 
well as through actions aimed at implementing the 2030 Agenda for Sustainable 
Development and related Sustainable Development Goals (SDGs)s. 

Thetargets are aligned to the cycle of the Northern Corridor five-year rolling plan.  

In parallel and while implementing the Green Freight Programme, the NTTCA 
will also carry out work to develop a Sustainable Freight Transport Strategy and 
related longer-term action plan for 2030 and beyond. 

Below are set short term targets for the period 2016 baseline to 2021:

•	 Improved fuel economy litres per ton-kmfor trucks by at least 5% by 2021.

•	 Reduction in Particulate Matter (PM), black carbon emissions and Oxides of 
Nitrogen (NOX) grams per ton-km by atleast10% by 2021.

•	 Reduction of CO2 emission intensity grams per ton-km by 10% by 2021.

•	 Reduction of road accidents by 10% per million truck-kilometer.

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

5. TARGETS

TARGETS
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The Northern Corridor Green Freight Programme aims at promoting the development of 
a ‘greener-oriented’ transport sector that is underpinned by  sustainable transport policies, 
planning strategies, and investment decisions that effectively balance the economic, 
environmental and social objectives. 

To be able to continue to ensure connectivity, access, inclusiveness and transport system 
efficiency, the Northern Corridor needs to leverage on existing activities as well as fit  these 
activities under a Green Freight programme that would serve  as pilot scheme leading up 
to a more comprehensive and longer-term Sustainable Freight Transport Strategy of which 
the Green Freight component will form an integral part.

Accordingly, key thematic areas of focus include:

6.1 Vehicle loading, inspection and maintenance

Vehicle Inspection Centers (VICs) and regional standards for road freight vehicles 
including emissions and Vehicle Axle load self-regulatory charter establishment and roll 
out including communication campaign for behavior change.

6.2 Improvement of Infrastructure

The focus areas will include Modal shift, International Roughness Index, eliminating 
accidents blackspots, Roadside stations (RSS)

6.3 Eco-Driver Training

Entails Driver Training Curriculum development anddedicated training using simulators.

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

6. THEMATIC AREAS



22

6.4  Advocacy , Sensitization and Partnerships

The incorporation of the Advocacy and Awareness-raising component is to 
improve the understanding of the Northern Corridor stakeholders of the green 
road freight scheme and the need  for a sustainable freight transport.  

Partnership programs for strengthening the collaboration between logistics 
players including Transporters, shippers, cargo handlers, ports, roads 
authorities, railways operators, manufacturers will be initiated for better 
measurement of the Northern Corridor freight transport sector emissions 
nationally and regionally. Best practices on green freight transport will be 
identified and disseminated.

6.5  Recognition Scheme

Awards and recognition scheme will be developed to encourage self-regulation, 
motivation and voluntary compliance. It will also require the development of 
incentive schemes.

6.6  Fuels Standards 

This will require encouraging the implementation of regional and other 
international fuel standards and working with regulatory agencies in 
monitoring and enforcement of the Cleaner fuel to achieve lower emissions.

6.7 Vehicle Technology

Piloting Vehicle Technology demonstration (Aerodynamics, rolling resistance 
etc.) will be carried out. Assessment of policies and incentives towards 
investments in fuel savings and emission reduction technologies will be 
undertaken.

Negative impacts of the current freight transport on the environment along the 
Northern Corridor will be defined and projection/trends determined.

6.8 Financing

Potential sources of financing and innovative mechanisms will be identified 
tosupport freight transport companies investment in fuel-saving and emission-
reducing technologies.

Consultation and dialogue with stakeholders will be undertaken to access 
climate financing for the project.

THEMATIC AREAS
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In line with thematic areas identified above, the following five-year action plan will be implemented.

Table 5: Action Plan 2016–2021

Thematic Areas Planned Activities Expected Outputs Performance Indicators Timelines

Vehicle loading, 
Inspection and 
Maintenance

•	 Advocacy and monitoring the 
Implementation of the EAC 
vehicle load control act

•	 Stakeholders comply 
with the gross and axle 
load limits.

•	 Increase the overall compliance 
by 10%.

•	 Grams of CO2/PM/BC/NOx per 
ton-km.

2016- 2021

•	 Sensitization on the imple-
mentation of SOLAS amend-
ment on container gross 
weight verification.

•	 Only gross weight 
compliant containers are 
transported by road.

2016-2017

•	 Undertake Communication 
campaign against overloading 
in all the Member States.

•	 Behaviour among driv-
ers/operators changed.

2016-2021

IMPLEMENTATION & ACTION 
PLAN FOR 2016-2021
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Thematic Areas Planned Activities Expected Outputs Performance Indicators Timelines

•	 Rollout voluntary compliance 
on vehicle load limits.

•	 Self-regulatory vehicle 
load control charter 
developed and Signed.

•	 Number of countries with Self-
regulatory charter.

•	 Number of stakeholders in 
compliance with the commitments 
of the charter.

2016-2018

•	 Harmonization of standards 
and procedures for vehicle 
inspections

•	 Development of Standard 
guidelines and procedures 
for vehicle inspection in the 
Member States.

•	 Standards and 
procedures for Vehicle 
Inspection and 
Maintenance Centers 
in Member states 
harmonized.

•	 Standard guidelines and 
procedures developed and 
endorsed.

2017-2018

Improvement of 
Infrastructure

•	 Identify priority road sections 
for upgrading in order to 
minimize emissions

•	 Fuel efficient speed for 
the Corridor identified.

•	 Length in Kilometres of road 
sections identified.

•	 Percentages of road sections paved 
and maintained.

•	 Percentage of roads with IRI of 
below 10 m/km in the corridor 
increased.

•	 Average speed of Trucks along the 
corridor.

•	 Grams of CO2/PM/BC/NOx per 
tonKM.

2017

IMPLEMENTATION & ACTION 
PLAN FOR 2016-2021
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•	 Stakeholder consultations 
and improve intermodal 
connectivity for modal shift 
to reduce fleet emissions and 
improve road safety.

•	 Share of railway and 
pipeline mode share 
increased.

•	 Road accidents reduced.

•	 Rail and pipeline mode share 
increased.

•	 Number of accidents per truck 
kilometer.

•	 Grams of CO2/PM/BC/NOx per 
ton-km

2016-2021

Driver Training •	 Training on eco-driving and 
safety

•	 Drivers trained on defen-
sive driving, first aid, fuel 
efficient driving etc.

•	 Number of certified eco drivers.

•	 Number of accidents per truck 
kilometer.

•	 Grams of CO2/PM/BC/NOx per 
ton-km

2017-2021

•	 Roll out the regional Driving 
School curriculum

•	 Driving schools in the Member 
States using the same curriculum

2017

Advocacy and 
Sensitization

•	 Development of campaign 
materials for advocacy and 
sensitization.

•	 Relevant tools and 
materials are developed.

•	 Number of tools and materials 
developed.

2016-2017

•	 Meetings and workshops 
are organized.

•	 Number of meetings and work-
shops.

2016-2021

•	 Best practice guide 
developed.

•	 Best practice guide published and 
translated.

2017

•	 Use of Road Side Stations 
for Stakeholder outreach 
are being used.

•	 Number of Website Traffic Hits. 2018
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Thematic Areas Planned Activities Expected Outputs Performance Indicators Timelines

Recognition Scheme •	 Development of the recog-
nition scheme (Awards for 
shippers, carriers and drivers)

•	 Annual awards and 
behavior changed 

•	 Recognition scheme is developed 2017
•	 Number of drivers /shippers/

carriers awarded
2017-2021

Fuels Standards •	 Sensitization of stakeholders 
on fuel standards.

•	 Fuel efficient euro 4 
trucks being used in the 
region.

•	 Number of consultations 2017-2021

Vehicle Technology •	 Sensitization of stakeholders 
on truck emissions standards

2017-2021

•	 Development of Technology 
demonstration Project.

•	 Technology demonstra-
tion Projects piloted.

•	 Stakeholders identified. 

•	 Demonstration study carried out 

2017

2020-2021

Financing •	 Development of concept 
paper and costing

•	 Identification and 
consultation with potential 
financiers and partners for 
funds mobilization.

•	 Financing MOUs with 
member States

•	 Green Freight Program 
implemented.

•	 Funding mechanism in place.

•	 No of proposals submitted.

•	 Number of proposal approved.

•	 MOUs signed.

2016-2021

IMPLEMENTATION & ACTION 
PLAN FOR 2016-2021
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Thematic Areas Planned Activities Expected Outputs Performance Indicators Timelines

Strategic planning and 
sustainability

•	 Develop a sustainable 
Transport Strategy. 

•	 Develop a long term Green 
Freight Action Plan.

•	 A comprehensive and 
longer-term strategy in 
line with the Agenda for 
Sustainable Development 
defined.

•	 A coherent and 
integrated longer-
termstrategy (2030 
horizon) encompassing 
the economic, social and 
environmental pillars; 
enabling the achievement 
of SDGs (2,3,6,7,9,11,12), 
and including a a longer-
term Green Freight 
Action Plan defined

•	 Strategy developed and approved. 2018-2021

Performance Monitoring
•	 Identify baseline indicators.

•	 Collection and reporting on 
baseline data.

•	 Annual monitoring of 
indicators.

•	 Evaluation of the activities of 
the programme

•	 Consistent tools for 
measuring and  reporting 
Key Performance 
Indicators being utilised.

•	 Annual monitoring 
report produced.

•	 Periodic evaluation 
reports produced

•	 Number of indicators identified.

•	 Number of indicators monitored.

•	 Reports dissemination tools.

•	 Number of annual reports.

2016-2021

IMPLEMENTATION & ACTION 
PLAN FOR 2016-2021
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The programme will be coordinated and governed using the existing institutional framework. 
The following approaches and measures are critical to ensure successful implementation of 
the programme:

•	 Collaboration with leading national and international agencies which have been 
actively promoting clean and energy efficiency technologies in the transport sector;

•	 Facilitating cooperation among technology vendors, freight carriers, freight shippers, 
and facilitating discussion and initial development of a market-oriented voluntary 
green freight partnership programme in the longer term;

•	 Engaging and communicating with leading commercial financial institutions in the 
region to promote leveraging of local financing mechanisms for the procurement of 
green freight technologies;

•	 Setting a precedent for encouraging international suppliers to provide equipment to 
participating local firms such as the transporters associations;

•	 Identifying sector-wide improvements that would complement the green freight 
technologies, such as a Northern Corridor-wide logistics brokerage platform, or wide 
scale adaptation of drop-and-hook methods;

•	 Identifying areas for institutional or policy improvement that could further support 
energy efficiency gains in the Northern Corridor freight sector; and

•	 Providing capacity-building training to relevant government officials and freight 
enterprise managers in the Northern Corridor region.

GOVERNANCE & 
PARTNERSHIPS

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME
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GOVERNANCE & 
PARTNERSHIPS

STAKEHOLDERS ROLES

Northern Corridor Transit and transport Coordination Authority (NCTTCA)
•	 Lead agency for the Green Freight Programme with special 

responsibility for promotion of freight efficiency, raising 
awareness and facilitating policy formulation relating to 
efficient energy consumption and emissions in the Northern 
Corridor.

Northern Corridor Member States
•	 Undertake direct responsibility for the Green Freight 

Programme. Provide an enabling policy, legal and regulatory 
framework for their respective sectors (e.g. transport, energy, 
environment, education, science and technology).

National Specialized Agencies
•	 Assists in coordinating and mobilizing the different actors; 

responsible for monitoring and reporting on the Green 
Freight Programme at National levels.

Academic and research institutions
•	 Assist in the identification and demonstration of energy 

efficiency technologies and practices; provide specialist 
services such as testing of new technologies.

Private Sector Associations, shippers and Service Providers
•	 Promote energy efficiency and emission reduction, disseminate 

technology and encourage members to develop and adopt 
innovative new practices as well as provide specialist services 
to the freight industries and in service to the Green Freight 
Programme (e.g. in training and capacity building)

Vehicles Owners and Transport Users
•	 Comply with the regulations, engage energy providers where 

required, report on energy use and adopt energy efficiency 
practices where ever possible.

The implementation of the programme will involve among others, the following stakeholders. A detailed stakeholders 
list is provided in Annex I. 
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EVALUATION

The Monitoring and Evaluation aspect is an important part of the Northern Corridor Green Freight 
programme. The exercise entails systematic collection; analysis and utilization of information for 
learning, accountability and decision making purposes.

Periodic and regular monitoring of the implementation process will therefore focus on:

•	 Tracking of implementation based on set timelines.

•	 Achievement of desired results based on set targets.

•	 Changes or impacts realized at both the Secretariat and Stakeholders’ levels. 

To  evaluate the environmental impact of freight activity in the Northern Corridor, the Northern 
Corridor Emission Model (NCEM) hasbeen built based on Global Environmental Facilities 
“TEEMP” model . The model is a flexible excel spreadsheet model primarily developed to evaluate 
the impacts of corridor improvement on CO2 and air pollutant emissions using data gathered 
during actual freight operations. Results of NCEM evaluation can help choose a course of action 
and identify alternate options. It is a quick and responsive tool which utilizes efficient data to 
robustly forecast CO2 emissions and has a set of default encoded parameters based on existing 
literature on fleet technologies. (see Annex II).

Effective monitoring of the Northern Corridor Green Freight Program will facilitate the 
identification of areas requiring improvements in relation to desired targets and benchmarks. This 
will improve the decision making capacity for the policy makers and stakeholders in the Northern 
Corridor. Therefore, as part of the Monitoring and Evaluation System, the following Periodic 
Implementation Reports and Evaluations will be adopted: 

a) Quarterly Performance Reports

The Secretariat will adopt a standard format to capture the quarterly implementation performance. 
This will highlight the progress relating to planned activities and key challenges being encountered. 
The quarterly reports will form the basis for the internal review meetings for the Technical Experts 
at the Secretariat and the preparation of the Semi-Annual Reports. 

THE NORTHERN CORRIDOR 
GREEN FREIGHT PROGRAMME

9. MONITORING AND 
EVALUATION
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b) Semi-annual and Annual Reports

Like the Quarterly Reports, the Semi-annual Reports will highlight the progress made; challenges encountered and suggest some recommendations for possible 
adjustments in implementation where necessary. The two Semi-annual Reports will be consolidated into one report to form part of NCTTCA Annual Report 
prepared every year.

c) Baseline Evaluation

As a requirement, an initial assessment/evaluation shall be conducted to establish the baseline data for the Key Performance Indicators (KPI) for the Northern 
Corridor Green Freight Program, where data is not available at the launch of the Program.

d) Mid-Term Review

A Mid-Term Review of the Northern Corridor Green Freight Program will be carried out in the middle of the third year. In this case the Mid-Term Evaluation 
will be around January 2019 if the implementation plan proceeds as scheduled.

e) The Final Evaluation

The Final Evaluation will be conducted during the final year of the planned implementation period to assess the impact of the selected interventions. This 
evaluation will enable the Secretariat to draw important lesions, reorient interventions and focus and identify better areas for policy and decision making.

f) Impact and Performance Measurement

Performance measurement and impact assessment will require specific and pre-selected indicators. These indicators could be either quantitative or qualitative 
depending on how they are structured. The Secretariat will track the selected indicators and measure them in line with the appropriate reporting schedules as 
highlighted above.



32

ANNEX I

NORTHERN CORRIDOR GREEN FREIGHT PROGRAM STAKEHOLDERS

PUBLIC SECTOR PRIVATE SECTOR
BURUNDI

•	 Ministère de l’Énergie et des Mines
•	 Ministère de l’Eau, de l’environnement, de l’Aménagement du 

Territoire et de l’Urbanisme
•	 Bureau Burundais de Normalisation et de Contrôle de la Qualité 

(BBN)
•	 Ministère des Transports, des Travaux Publics et de l’Équipement 
•	 Chambre Fédérale de Commerce, d’Industrie, d’Agriculture et 

d’Artisanat du Burundi
•	 Autorité Maritime, Portuaire et Ferroviaire du Burundi 
•	 Office Burundais des Recettes (OBR) 
•	 Office des Routes 
•	 Fonds Routier National
•	 Ministère du Commerce, de l’Industrie    et du Tourisme
•	 Police Nationale du Burundi (Police de Sécurité Routière
•	 Office des Transport en Commun (in charge of technical vehicle 

inspection)

•	 Burundi Shippers Council
•	 Association des Transporteurs Internationaux du 

Burundi (ATIR) 
•	 Global Port Services Burundi 
•	 Association Burundaise des Agences en Douane et des 

Transitaires

ANNEX I
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PUBLIC SECTOR PRIVATE SECTOR
DEMOCRATIC  REPUBLIC OF CONGO

•	 Ministère de l’Environnement
•	 Ministère de l’Energie et Hydrocarbures
•	 Office Congolais de Contrôle
•	 Ministère des Transports et Voies de Communication 
•	 Direction Générale des Douanes et Accises (DGDA)
•	 OGEFREM
•	 Offices des Routes
•	 Fonds National Routier
•	 Direction générale des Migrations.
•	 Cellule des Infrastructures

•	 Fédération des Entreprises du Congo (FEC)
•	 Association Congolaises des Chargeurs 
•	 Association Congolaise des Commissaires en Douane

KENYA
•	 Ministry of Energy
•	 National Environnent Management Authority (NEMA)
•	 Kenya Bureau of Standards (KBS)
•	 Ministry of Transports and Infrastructure 
•	 Kenya Maritime Authority (KMA)
•	 Kenya Pipeline Company
•	 KeNHA
•	 Kenya Revenue Authority (KRA)
•	 Kenya Ports Authority (KPA)
•	 KENTRADE

•	 Kenya Shippers Council
•	 Rift Valley Railways
•	 Kenya Association of Manufacturers
•	 FEAFFA
•	 Kenya Transporters Association (KTA).
•	 KIFWA
•	 Kenya Ships Agents Association
•	 CFS Association

ANNEX I
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PUBLIC SECTOR PRIVATE SECTOR
RWANDA

•	 Ministry of Infrastructure 
•	 Ministry of Trade
•	 REMA (Rwanda Environment Management)
•	 Rwanda Utilities Regulatory Agency
•	 Rwanda Bureau of Standards
•	 Rwanda Revenue Authority (RRA)
•	 Rwanda Transport Development Authority (RTDA)

•	 Rwanda Shippers Council
•	 Association des Agences en Douane du Rwanda (ADR)
•	 Private Sector Federation (PSF)
•	 Rwanda Long distance Truck Drivers Union 
•	 MAGERWA 
•	 ATAR

SOUTH SUDAN
•	 Ministry of  Mining
•	 Ministry of Energy and Dams
•	 Ministry of Environment and Forestry
•	 South Sudan Bureau of Standards
•	 Ministry of Transport 
•	 Ministry of Roads and bridges
•	 Ministry of Trade and Industry
•	 Juba Port
•	 South Sudan Business Alliance
•	 South Sudan Clearing Agents Union
•	 South Sudan Customs Services 

•	 South Sudan Business Alliance
•	 South Sudan Clearing Agents Union
•	 South Sudan Chamber of Commerce

ANNEX I
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PUBLIC SECTOR PRIVATE SECTOR
UGANDA

•	 Ministry of Energy and mineral Development
•	 National Environment Management Authority (NEMA)
•	 Uganda Bureau of Standards
•	 Ministry of Transport and Works
•	 Uganda Railways Corporation
•	 Uganda Revenue Authority (URA)
•	 Ministry of Trade
•	 Uganda National Road Authority (UNRA)

•	 Uganda Shippers Council.
•	 Uganda Manufacturers Association
•	 Uganda National Transporters Association
•	 UCIFA

TECHNICAL PARTNERS IN THE REGION
1. UNEP
2. EAC
3. PMAESA
4. ISCOS
5. TMEA
6. AfDB
7. WB
8. EU
9. UNECA
10. UNCTAD

ANNEX I
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ANNEX II
NORTHERN CORRIDOR EMISSION MODEL (NCEM)

The NCEM allows the evaluation of the emissions (CO2, CO, VOC, PM, BC and NOx) impacts of freight movement in different configuration of roads.  The 
methodology considers “gross emissions” due to impact of speed and road pavement configuration. Figure 1 below shows the modal structure.

Figure 1: Modal structure

ANNEX II
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The NCEM tool can conduct a capacity analysis for the baseline and project scenarios and it uses the results for calculating the emissions change between the 
scenarios. Using the activity data supplied by the analyst, the capacity analysis is carried out and the annual average speeds of various traffic modes are derived 
using speed flow equations. The traffic is varied in different scenarios (assumed by the user) using a saturation limit based on volume capacity ratios as traffic 
cannot be expected to increase without adequate capacity.

Table 1: Speed-Flow Values1

*V/C
Expressway Urban Road Rural Road

Number of lanes
2 4 6 2 4 6 1 1.5 2 4

0 60 80 100 30.00 50.00 80.00 30 60 80 100
0.1 60 80 100 29.97 49.90 79.81 40 60 80 100
0.2 60 79 99 29.81 49.43 78.98 39 60 79 99
0.3 59 77 97 29.40 48.43 78.98 39 59 77 97
0.4 57 75 93 28.67 46.78 74.63 37 57 75 93
0.5 55 71 89 27.51 44.38 70.83 35 55 71 89
0.6 52 66 82 25.85 41.13 65.80 33 52 66 82
0.7 47 59 74 23.61 36.96 59.44 30 47 59 74
0.8 41 51 65 20.72 31.80 51.67 26 41 51 65
0.9 34 41 53 17.09 25.56 42.41 21 34 41 53

1 18 29 40 15.00 18.20 31.60 15 18 29 40
1.5 15 20 25 15.00 18.20 31.60 15 15 20 25
2.5 15 15 20 15.00 18.20 31.60 15 15 15 20

*V/C is the Volum-Capacity ratio
1 In TEEMP, by using the insights on speed-flow equations from the Updated Road User Cost Study (IRC, 2009), the China Green Transport Project (ADB, 2009) and the Ban-
galore Metro Study (BMTC), an impact of V/C on speed was quantified. It is to be noted that as V/C exceeds 1, the speed becomes highly variable. It’s difficult to determine such 
speeds using speed-flow equations. V/C is volume-capacity ratio.

ANNEX II
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Using the speed values, the NCEM calibrates the fuel efficiency of the different modes at different speeds using insights from existing models such as COPERT 
and CORINAR. Table 1 summarizes the speed factors which are used to modify the fuel consumption, CO2 emission factor, PM and NOX emission factor. The 
model allows the analyst to quantify the air pollutants PM and NOx using these emission factors. The base fuel efficiency (e.g. km/liter) at 50 kmph supplied 
by the analyst is adjusted according to the user-inputted speeds. The model uses 50 kmph as a peg for analyzing fuel efficiencies based on the analysis of other 
existing models as seen in the Figure below. 

Figure 2: Impact of Speed on CO2 Emissions in Different Models

ANNEX II
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The tool uses pavement roughness as a proxy for pavement riding quality improvement or road rehabilitation. Pavement roughness values are 
generally available before and after improvement and using these values, the fuel efficiency impact is calculated. Road roughness is the expression 
of surface irregularity which impacts the riding quality and the fuel consumption of the vehicles. In case the user needs to evaluate the riding sur-
face improvement projects/maintenance projects on emissions, the model adopts the factors suggested by Green Transport Project (ADB, 2009).

Table 2. Impact of Road Roughness on Fuel Consumption

Roughness (m/km) Impact on Fuel Consumption (kmpl)
2 1
3 0.99
4 0.98
5 0.98
6 0.97
7 0.96
8 0.95
9 0.95

10 0.94
11 0.93
12 0.92
13 0.92
14 0.91
15 0.90
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The tool uses the changes in roughness and the impacts on fuel consumption as bases for calculating the differences in fuel 
efficiencies and consequently on CO2 emissions. The flowchart below summarizes the major steps in using the tool. These 
steps are organized based on the most sensible categorization of the data types needed for the quantification.

Figure 3: Steps in using the NCEM tool
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Box No.1 : Data Requirements for the NCEM

The table below provides the main data requirements for NCEM model in order to guide the users as to which data parameters are 
needed for the tool and which ones are “good to have,” but are not essential. However, in many cases, project specific data would not be 
available and this necessitates usage of tier wise data (where data is limited).

•	 Tier 1 - Project-specific data required for quantification
•	 Tier 2 – Data that can be assumed based on city, provincial (regional) or country-specific data 
•	 Tier 3 -Data that can be assumed based on data from international sources. 

Data Requirements by Tier
Tier 1 Length of Road
Tier 1 Corridor Length
Tier 1 Number of Lanes ( BAU, Project)
Tier 1 Lane Width
Tier 1 Traffic Volume Projections
Tier 1 Road Roughness 
Tier 1 Average Loading
Tier 2 Induced Traffic Elasticity
Tier 2 Capacity of Roads
Tier 2 Fuel Efficiency of Vehicles @ 50kmph
Tier 3 Vehicle Technology Split
Tier 3 Vehicle Fuel Split
Tier 3 Quantity of Construction Material
Tier 3 Emission Factors
Tier 3 Volume/Capacity Saturation limit

ANNEX II
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NCEM was applied to Northern corridor based on limited data already available with the corridor authorities to develop the model and if 
possible to derive the initial targets for the green freight strategy being proposed. 

These output figures are based on averaging outputs from 11 corridor sections (Mombasa-Malaba, Mombasa-Busia, Busia-Katuna, Busia-
Vura/Mahagi, Busia-Mpondwe, Malaba-Katuna Gatuna, Malaba-Elegu/Nimule, Malaba-Mpondwe/Kasindi, Gatuna-Nemba/Gasenyi, 
Gatuna-Rubavu/Goma & Gatuna-Kanyaru Haut/Akanyaru Haut). These estimates are very sensitive to the loading, freight traffic and fuel 
efficiency of the trucks. It is recommended that these estimates are considered as preliminary and based on more comprehensive data 
availability, these estimates are revised using the NCEM tool. 

Parameters Northern Corridor
•	 Diesel Liters/tonkm 0.029
•	 CO (g/tonkm) 0.190
•	 VOC (g/tonkm) 0.091
•	 Nox  (g/tonkm) 0.628
•	 PM (g/tonkm) 0.038
•	 Black carbon (g/ton-km) 0.022
•	 CO2 (g/tonkm) 75
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