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ABSTRACT

Agrifood systems are powerful levers for improving livelihoods. They must also ad-
dress an array of systemic challenges, including satisfying growing global food de-
mand, improving diets, limiting greenhouse gas emissions, adapting to a warming 
climate, and sustaining the environment. Technology and innovation play a central 
role in meeting these challenges. This brief offers two policy recommendations to 
support the contribution of innovation. First, G20 countries should increase political 
and financial support to agrifood systems research in developing countries. Second, 
the G20 should promote and support science-based, responsible, and risk-assessed 
regulatory reforms that enable the safe deployment of promising bio-innovations.

تســاهم نظــم الأغذيــة الزراعيــة فــي تحســين سُــبل العيــش. كمــا أنهــا تعالــج مجموعــة مــن التحديــات بمــا فــي 
ــة،  ــازات الدفيئ ــات الغ ــن انبعاث ــد م ــة، والح ــة الغذائي ــذاء، والحمي ــى الغ ــي عل ــي المتنام ــب العالم ــة الطل ــك تلبي ذل
والتكيّــف مــع الاحتــرار المناخــي، واســتدامة البيئــة. تلعــب كل مــن التقنيــة والابتــكار دورًا مهمًــا فــي مواجهــة هــذه 
التحديــات. يُقــدم هــذا الموجــز توصيتيــن سياســيتين لدعــم الابتــكار. أولاهمــا: أن تزيــد دول مجموعــة العشــرين 
الدعــم السياســي والمالــي لأبحــاث نظــم الأغذيــة الزراعيــة فــي الــدول الناميــة. والأخــرى: أن تعــزز دول مجموعــة 
ــم والمســؤولية التــي تعتمــد علــى تحليــل المخاطــر  ــى العل ــة القائمــة عل العشــرين وتدعــم الإصلاحــات التنظيمي

ممــا يســاهم فــي الانتشــار الآمــن للابتــكارات الحيويــة الواعــدة.
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CHALLENGE

An agrifood system “fit for purpose” for the 21st century
Agrifood systems provide livelihoods for many of the world’s poor and are powerful 
levers for reducing poverty, hunger, and malnutrition. However, agrifood systems also 
face an array of pressing and systemic issues, including: 

•	�Satisfying global food demand, which is projected to rise by at least 30% over the 
next 30 years, primarily in developing countries.

•	Fostering shifts in food consumption toward healthier and more nutritious diets.

•	Limiting greenhouse gas emissions. 

•	Adapting to climate change.

•	Preserving the environment and biodiversity. 

In a desired future, food systems will improve livelihoods, reduce poverty and malnu-
trition, and confront the challenges listed above. To achieve these objectives, tech-
nology and innovation must play a central role, especially in developing countries. 
Innovations are required throughout the agrifood system and must reflect economic, 
social, environmental, technological, and policy dimensions of the food system.

Unfortunately, support for research for agrifood systems in developing countries has 
been uneven, with many of the poorest countries experiencing recent declines in 
research funding (ASTI 2020). This is particularly true for sub-Saharan Africa (SSA), 
where investment in public sector agricultural research declined from 2014 to 2016. In 
many developing countries, public research is the main source of innovation in agri-
food systems, but underinvestment is occurring despite repeated findings of high so-
cial and economic returns for these investments (for example, see Fuglie et al. 2020).

At the same time, important innovations from existing agrifood systems research are 
not adequately applied. Among these are genetically engineered (GE) crops and a 
set of innovations commonly grouped under the label of new breeding technologies 
(NBTs). GE allows for the precise incorporation of desirable traits and can incorporate 
exogenous genes coding for these traits (transgenes). NBTs are a set of technologies 
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developed in the past decade that include, most notably, CRISPR-Cas—a genome 
editing technique that controls the “specific introduction of targeted sequence varia-
tion, which provides a game-changing resource for rapid improvement of agricultural 
crops” (Chen et al. 2019, 670.)

GE crops have been cultivated since 1996 with a solid health and safety track record 
and demonstrated environmental and economic benefits. Yet, GE crops remain con-
troversial despite this substantial evidence. Regulatory frameworks in many devel-
oping countries reflect the ongoing polarized debate, which has resulted in exclu-
sive rather than inclusive approaches to regulation (Smyth 2017). Existing regulatory 
frameworks are also frequently asynchronous and non-science based, inhibiting the 
introduction of GE innovations and thus hindering the ability of developing countries 
to foment “fit for purpose” agrifood systems. 

Looking forward, the opportunities presented by NBTs risk facing the same opposi-
tion as GE crops, even though NBTs seldom include the introduction of transgenic 
material—the source of much of the controversy around GE crops. The current body 
of research indicates that NBTs have the potential to address critical biotic and abi-
otic constraints in agriculture and livestock production efficiently (Ahmed et al. 2019, 
Chen et al. 2019, Haque et al. 2018, Lassoued et al. 2019, Petracca et al. 2016, Zhang et 
al. 2019). 

CHALLENGE
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This brief offers two concrete policy proposals along with some specific actions to 
be taken by the G20. First, it calls for the significant expansion of public support to 
agrifood systems research in developing countries. Second, it proposes that the G20 
should work closely with partners in developing countries to advance a more scientif-
ically informed policy debate to facilitate more timely, efficient, and evidence-based 
approaches to the regulation of innovations produced through GE technologies and 
NBTs. A detailed description of the proposals and specific actions follows.

Increased support for public research related to agrifood systems in developing 
countries
The G20 should support the recommendations of the Global Commission on Adap-
tation (GCA) with respect to research into agrifood systems. The Commission, led by 
Ban Ki-Moon, Bill Gates, and Kristalina Georgieva, called for increased resource allo-
cations to international agrifood systems research. This call emphasizes developing 
countries in recognition of the scale, context, and location of the challenges confront-
ing the agrifood system. A focus on Africa and South Asia, where most incremental 
food demand is expected to materialize and where most production growth should 
logically occur, is particularly apt. 

Agrifood systems research has a long gestation period. It takes years (around a de-
cade in Africa) from the funding of initial research on an idea to its manifestation as 
a benefit to people and the environment. Once in place, agricultural research yields 
very high returns, despite the long gestation period. For example, the estimated av-
erage rate of return to CGIAR research is approximately 40% (Rao et al. 2019). This 
means that one dollar invested in agrifood systems research yields around ten dollars 
in benefits, with the bulk of those benefits accruing to poor people. The best available 
estimates indicate that doubling the CGIAR budget, by itself, would go halfway to 
offsetting the impacts of climate change on global hunger by 2050, as well as gener-
ating a multiplicity of other human and environmental benefits (Rosegrant et al. 2017; 
also see Mason-D’Croz et al. 2019).

Less intuitively, the accumulated knowledge from research—knowledge stocks—
depreciates once in place. New technologies and practices can make yesterday’s 
achievements obsolete; pests and diseases adapt to exploit the weaknesses of efforts 
to control them; and shifting economic trends create new demands for knowledge. 

PROPOSALS 
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This return structure—a long gestation period, very high returns for a period, and then 
depreciation—to agrifood systems research has three important implications for de-
cision-making with respect to food systems today. First, the investments pay off. In-
ternational agrifood systems research is a ready and powerful lever for confronting 
the challenges facing these systems, including environmental challenges. Second, 
due to the long gestation periods, agrifood systems research budgets must increase 
now if the fruits of this research are to address the challenges of the 2030s and 2040s. 
Third, due to the eventual depreciation of knowledge stocks, continuous effort must 
be undertaken, or beneficial results will not be sustained.

Two examples of relevant research activities underscore the potential for innovations 
to help address global challenges linked to the food system and then a series of ac-
tions are recommended.

Innovations in fertilizers 
Smart fertilizer technologies that provide alternatives to chemical fertilizers in terms 
of effectiveness, eco-friendliness, and a slow release of nutrition (notably controlled-re-
lease fertilizers) are becoming available but are not yet widely adopted. Controlled-re-
lease fertilizers comprise only 8–10% of the total fertilizers used in Europe (Lammel 
2005; Shaviv 2005), 1% in the United States, and only 0.25% worldwide (Hall 2005).

Controlled-release fertilizers release nutrients gradually into the soil over time (up to 
60 days; Zhang et al. 2019). They frequently reduce the quantity of fertilizer required by 
farmers (Trenkel 2010). They also help retain soil fertility, nourish soils for optimum crop 
growth, and improve soil function in many landscapes degraded by climate change 
(Mao et al. 2005). Consequently, researchers can transform desert sand into fertile soil 
with the help of controlled-release fertilizers and have successfully grown crops in the 
northern China desert (Zhijian and Zhao 2016). Moreover, controlled-release fertiliz-
ers are an innovative means to increase nitrogen use efficiency (NUE) and thus help 
lower the risk of leaching and N2O emissions relative to standard nitrogen fertilizers 
(Zhao et al. 2013). 

Biofertilizers are microbial or soil inoculants that can improve the fertility and pro-
ductivity of plants and soil. These have the potential to be affordable and renewable, 
supplying a possible alternative to manufactured fertilizers. Biofertilizer approaches 
can offer a notable reduction in global greenhouse gas emissions, helping to limit the 
environmental footprint of agriculture.

PROPOSAL
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PROPOSAL

Innovations in biological pest control 
Biological pest controls offer another important set of innovations. There is the po-
tential to introduce novel, environmentally beneficial biopesticides derived from, for 
example, spiders, marine cone snails, and sea anemones. These highly specialized or-
ganisms produce small peptides that attack insects’ central nervous systems. Biope-
sticides may offer advantages over some synthetic pesticides, given their high levels 
of specificity, with formulations that can target particular pests. This contrasts with 
some synthetic, broad-spectrum pesticides, which may harm some beneficial spe-
cies of insects, mammals, and birds. Biopesticides also tend to biodegrade more rap-
idly, thereby minimizing their ecological effects. 

Given the novelty of many new technologies and the controversy that sometimes sur-
rounds agricultural innovations, their release must be backed by policies and regula-
tions that are science-based to give adequate assurance about their safety for both 
environmental and human health. Likewise, the ability to make these technologies 
accessible to large numbers of farmers is critical to maximizing their impacts on glob-
al food security.

Specifications
The following specific actions are recommended:

•	�Through the CGIAR and other available mechanisms, the implementation of the 
recommendations of the Global Commission on Adaptation with respect to fund-
ing public research for agrifood systems should be supported.

•	�National and regional research relevant to developing countries such as innova-
tions in biofertilizers, biological pest control, and biotechnology, including GE and 
NBTs, should be expanded.

•	�While improved and new technologies are key components of solution sets for 
achieving goals such as the Sustainable Development Goals, technological inno-
vations need to be complemented by an enabling environment created through 
appropriate policies, institutions, markets, and public and private investments.

•	�The G20 Agriculture Ministers should set up a partnership for research cooperation 
with all agricultural research institutions and universities to facilitate and ensure 
sufficient funds are made available to support agricultural R&D.
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PROPOSAL

•	�Partnerships should be supported to address the visible disruption of food supply 
chains due to the COVID-19 outbreak, which has highlighted the need for innova-
tive technologies to produce new varieties of crops that are favored by local tem-
perature and climatic conditions. 

Timely and efficient regulatory frameworks for the safe use of GE and NBT tech-
nologies
Regulatory delays are preventing scientifically proven, safe bio-innovations from 
reaching farmers in a timely manner. In Africa and Asia, a host of viable technologies 
continue to sit on the shelf, frequently due to regulatory paralysis. Mounting evidence 
indicates that these delays impose sizable opportunity costs on developing countries, 
with negative implications for agricultural growth, poverty reduction, hunger eradi-
cation, and environmental sustainability. 

Bangladesh provides a recent and thoroughly researched case. In 2013, four GE va-
rieties of eggplant (one of the most heavily pesticide-treated crops in the country) 
were approved for cultivation after rigorous scientific assessments for food, feed, and 
environmental safety. These varieties contain genes from the naturally occurring soil 
bacterium Bacillus thuringiensis (Bt) that produce bioactive proteins effective against 
the fruit and shoot borer, eggplant’s primary and most destructive insect pest. These 
Bt proteins form the basis of many biological pesticides preferred by organic farmers. 

In 2017–2018, an evaluation of one open-pollinated GE eggplant variety, planted pre-
dominantly by smallholders, was undertaken using randomized controlled trials, 
which are recognized as the “gold-standard” of impact evaluation. This evaluation 
demonstrated large benefits in every dimension considered. These included an in-
crease in yield by 42 percent, an improvement in farmers’ incomes by USD 400 per 
hectare, reduction in fruit and shoot borer infestation by 95 percent, reduction in the 
frequency of pesticide application by 51 percent, decreases in the level of environ-
mental toxicity of pesticides by 56 percent, and declines in the symptoms associated 
with pesticide exposure among farmers by 10% (Ahmed et al. 2019). Despite these 
benefits and an extensive regulatory evaluation of this variety in Bangladesh, GE egg-
plant has not been approved for cultivation in many other countries.

This experience in Bangladesh adds to the extensive evidence on the significant eco-
nomic and environmental benefits from countries where GE crops have been adopt-
ed and commercialized, alongside a strong safety record. Three meta-studies have 
been performed over the years to assess GE crops. Klümper and Qaim (2014) analyzed 
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economic performance observations from 147 individual studies comparing GE crops 
to conventional counterparts. GE crops exhibited improved yields (+22 percent), re-
duced pesticide quantities (-37 percent), lower costs (-39 percent), and greater profits 
to farmers (68 percent). Qualitatively similar positive results were estimated by Areal, 
Riesgo, and Rodriguez-Cerezo (2013), based on 72 publications and 97 performance 
indicators for yield, gross income, and production costs. Finger et al. (2011) also esti-
mated similar results for five adopting countries (China, India, South Africa, Australia, 
and the United States).

Despite this evidence highlighting the benefits of GE crops, non-science-based reg-
ulations in many countries prevent the release of these crops in farmers’ fields. As 
a result, it is not possible to conduct ex post impact evaluations of these technolo-
gies along the lines of the evaluation of the GE eggplant in Bangladesh. Neverthe-
less, there is a solid body of literature documenting the benefits of GE crops ex ante, 
particularly in countries where the technology has not yet been approved for com-
mercialization. The International Food Policy Research Institute (IFPRI) maintains a 
database of the economics literature on the impacts of GE crops in developing econ-
omies (bEcon n.d.) with more than 60 references related to ex ante assessments. For 
sub-Saharan Africa, Zambrano et al. (2019) documented and analyzed indicators from 
36 ex ante studies, with nearly all demonstrating positive projected benefits. Most re-
cently, ex ante assessments for specific GE crops in Ethiopia (Yirga et al. 2020), Ghana 
(Dzanku et al. 2019), Nigeria (Phillip et al. 2019), Tanzania (Ruhinduka et al. 2020), and 
Uganda (Kikulwe et al. 2020) estimated substantial benefits for nationally identified 
priority GE crops. These assessments, like the ex post study in Bangladesh, indicate 
that smallholders stand to benefit from the adoption of these technologies through 
gains in productivity, reductions in labor use, and reductions in overall production 
costs. Consumers also stand to gain through lower prices. But, clearly, gains cannot 
be realized if regulatory frameworks effectively bar the deployment and adoption of 
GE crops by farmers. 

Regulatory delays are a significant barrier to realizing benefits. Table 1 reports 24 GE 
products that are in the pipeline pending regulatory approval. The data focus on Ethi-
opia, Ghana, Nigeria, Tanzania, and Uganda, and cover maize, rice, cotton, cowpea, 
sweet potato, cassava, sorghum, and banana. 
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GE crop trait Count of GE products, all countries

Insect resistance, drought tolerance 3

Insect resistance 5

Other pest resistance (e.g., virus resistance) 8

Nitrogen use efficiency, water use efficiency, salt tolerance 3

Nutritional improvement 5

With the emergence of NBTs, particularly gene-editing technologies, the opportunity 
costs of unnecessary regulatory delays may rise dramatically. Contrary to GE innova-
tions that were concentrated on a few crops (mainly maize, cotton, and soybeans) and 
a handful of technologies (mainly insect resistance and herbicide tolerance), gene 
editing has expanded to numerous crops/species and traits (Chen et al. 2019). This 
wider range of applications, combined with lower costs of development for NBTs (as 
compared with GE technologies), implies large potential for positive impacts, notably 
for developing countries.

Driven by success stories from adopting countries (such as GE eggplant in Bangla-
desh), a strong safety record, and the promise of NBTs, there has been some encour-
aging recent progress in Africa. For example, in 2015, Ethiopia passed a revised Bio-
safety Proclamation that promoted a shift toward regulations informed by scientific 
evidence and global best practices, thus facilitating testing and cultivation of GE 
crops. Ethiopia currently permits planting of GE cotton and is working through the 
required assessments for the approval of GE maize. Another important recent exam-
ple is Nigeria, which, in December 2019, approved the commercialization of insect-re-
sistant cowpea, the first GE staple crop approved in SSA outside of South Africa. This 
gathering momentum should be encouraged by the G20 in a wider number of coun-
tries and extended to include NBTs.

Specific actions to advance this proposal include:

•	�Grounded in their relatively more advanced track record in the development of 
regulatory frameworks and their established links to developing countries, the G20 
(countries) should use available mechanisms to support developing countries to 
advance their regulatory capabilities, including the strengthening of institutions 
and stakeholder capacity at different levels.

PROPOSAL

Table 1: Number of GE crops in the product pipeline in selected African countries by trait

Source: Zambrano et al. (2019), updated to 2020.
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•	�Cooperation among regulatory agencies in developing countries should be sup-
ported and involve both more experienced agencies where regulations have been 
passed and others still going through the process. Resources should be mobilized 
to establish mechanisms for South-North-South cooperation to assist these regu-
latory agencies.

•	�Enhanced regulatory capabilities should be promoted and informed by empirical 
evidence and science-based research that better balances economic, environmen-
tal, and social risk and benefits with respect to bio-innovation technologies.

•	�Objective information on those benefits, the cost of regulatory delays to society, 
and the management of potential risks should be generated and broadly dissem-
inated using all the available communication means to reach the relevant stake-
holders.

•	�Regulations regarding different biotechnology innovations should acknowledge 
and clarify the differences between GEs and NBTs to avoid unnecessary delays in 
the release of innovations developed using NBTs. 

PROPOSAL
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Disclaimer
This policy brief was developed and written by the authors and has undergone a peer-
review process. The views and opinions expressed in this policy brief are those of the 
authors and do not necessarily reflect the official policy or position of the authors’ 
organizations or the T20 Secretariat.
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ABSTRACT

The central role of transport has been brought to the forefront due to the COVID-19 
pandemic, and this in turn has translated into impacts across multiple sustainable 
development goals (SDGs). Major challenges include the impact of COVID-19 on con-
sumer behavior and urban mobility, availability of finances, and slow progress on sus-
tainable energy and climate actions. To overcome these challenges, this policy brief 
provides G20 member countries with a number of sustainable and environmentally 
friendly proposals. They focus on (i) upscaling transport infrastructure, energy con-
servation and energy efficiency; (ii) agile mobility network; (iii) enabling low emissions 
and green technologies; and (iv) unlocking financial resources and public-private 
partnerships.

ابــرزت جائحــة كوفيــد-١٩ الــدور المحــوري لقطــاع النقــل ، وتُرجِــم هــذا بــدوره إلــى تأثيــرات علــى مســتوى أهــداف 
التنميــة المســتدامة المتعــددة. وتتضمــن التحديــات الرئيســية أثــر كوفيــد-١٩ علــى  ســلوك الاســتهلاك والتنقــل 
الحضــري، وتوافــر التمويــل، وبــطء التقــدم فــي إجــراءات الطاقــة المســتدامة والمنــاخ. ومــن أجــل التغلّــب علــى 
هــذه التحديــات، يقــدم ملخّــص السياســة هــذا لأعضــاء مجموعــة العشــرين عــددًا مــن المقترحــات المســتدامة 
والصديقــة للبيئــة. والتــي تركــز علــى: 1ـ الارتقــاء بالبنيــة الأساســية للنقــل والحفــاظ علــى الطاقــة وكفــاءة 
الطاقــة. 2ـ  مرونــة شــبكات التنقــل. 3ـ تمكيــن التقنيــات الخضــراء ومنخفضــة الانبعاثــات. 4ـ فتــح مصــادر التمويــل 

والشــراكات بيــن القطاعيــن العــام والخــاص.
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CHALLENGE

Consumer Behavior 
Governments across the world have responded to the COVID-19 crisis by calling on 
their citizens to engage in only essential movements to minimize the risk of disease 
transmission. This has led to increasing use of alternate modes of working and learn-
ing (e.g. telecommuting and e-learning) as well as walking and bicycling as means 
of travel. This demonstrates that COVID-19’s effects on consumer behavior may be 
prompting longer-term changes in both demand and supply for transport services. 
Thus, COVID-19 needs to be considered as a cross cutting factor in post recovery pol-
icies. 

Urban mobility
Substantial reductions in transport usage caused by the COVID-19 pandemic have 
negatively impacted many industries in the short to medium term. Companies, gov-
ernments, and individuals are already suffering from the economic toll of the crisis in 
the form of job losses, income taxes, and wages, for example. Transport and logistics 
account for a significant share of company costs, as well as household expenditures. 
In Europe, each person spends an average of €1900 (~US$2350) on transport per year, 
which represents 13% of their total expenditure (Serafimova 2020). MaaS1 (Mobili-
ty-as-a-Service) and personalized mobility could enable transport users to optimize 
their expenditures. 

Progress is still short of the SDGs and Climate emergency goals. 
The transportation sector accounts for 30% of total final energy consumption and 
is responsible for 24% of direct CO2 emissions (Teter, Tattini, and Petropoulos 2020). 
Due to the effects of COVID-19, global energy-related CO2 emissions are set to fall by 
almost 8% in 2020 (IEA 2020b). However, such impacts might be short-lived. Indeed, 
to put transport efficiency on track with the SDGs, energy intensity must drop by 3.4% 
on average annually from 2019 to 2030. The growth of renewables consumption in the 
transport sector lags far behind the potential that is required to reach the SDG target 
of 7.2 (IRENA 2020b). The post crisis period represents an avenue to build a more sus-
tainable future through green recovery. 

1. �MaaS is a service model that enables customers to plan and pay for their journeys using a range of ser-
vices via a single customer interface, such as a mobile phone app. MaaS enables customers to access 
integrated, easy-to-understand journeys in a broad market of transport services that gives them more 
choice in how they travel.
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Availability of financial resources
The worldwide economic shock caused by the COVID-19 pandemic is having wide-
spread and often dramatic effects on investments in the energy sector. Of the G20 
countries, Japan has taken the most drastic fiscal stimulus measures in 2020. Saudi 
Arabia has taken the most significant steps in the opposite direction (Atlantic Council 
2020). Mobilizing the required financial resources is a challenge, but also an oppor-
tunity for increasing private sector engagements and unlocking climate financing 
while addressing the economic crisis.

CHALLENGE
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PROPOSAL

While the COVID-19 pandemic has unveiled systemic and structural flaws and chal-
lenges, it also presents an invaluable opportunity to rebuild with better and stronger 
policies that ultimately strive for sustainable transport systems. This policy brief pro-
vides the following proposals for policy frameworks that position energy efficient and 
low-emissions transportation as a means of achieving green and sustainable mobility 
and avoiding business as usual in the post-pandemic phase.

Proposal #1: Upscale energy efficiency and transportation infrastructure by 
strengthening the implementation of low-emissions, energy efficiency, and en-
ergy conservation policies and regulations.
As countries begin to lift their lockdowns, it will be important to remember how peo-
ple responded in previous crises. Signs are already emerging that some degree of 
switching to more energy-intensive transport modes is likely. Policy makers need to 
learn from previous health crises linked to SARS, H1N1, and Ebola viruses, and even the 
Spanish flu in the early 20th century. After each of these events, there was a robust 
rebound of transport demand after the disruptions. Planned reductions in passenger 
density to reduce the risks of community transmission of diseases could significantly 
change how many travel services are offered. Furthermore, the COVID-19 pandemic 
has embedded consumption habits in the transport sector that might be difficult to 
change due to health and safety concerns (Dubois et al. 2019). 

In addition, energy efficiency investments may fall by over 12% in 2020, mostly due to 
the 6% assumed decline in global economic growth. This could also be in response to 
less available capital for efficiency projects and lower energy prices, especially for oil 
(IEA 2020c). In addition, even before the crisis the transport sector is considered to be 
the most energy intensive. To meet projected mobility and freight demand while re-
versing CO2 emissions growth, low-emissions, energy conservation, and energy effi-
ciency measures will need to be deployed to maximum effect. Consequently, govern-
ments can influence which transport behaviors become permanent after the crisis 
and put in place adequate incentives through economic stimulus packages to ensure 
sustainable recovery of the transport sector. Below are some policy instruments to be 
considered:

- �Support active transport modes, such as cycling, which offer considerable social, 
environmental, and economic benefits. These include greater safety and equity; less 
noise, congestion and air pollution; and better health and quality of life. The cycling 
sector can also create jobs across multiple industries. In Europe, cycling employed 
around 650,000 people in 2016 in areas such as retail, manufacturing, and bicycle 
tourism (Sung and Monschauer 2020). Policy instruments could include: 



6T20 SAUDI ARABIA

		  • �Provide dedicated cycling and walking infrastructure and, where feasible, 
converting temporary infrastructure into more permanent structures 
to ensure that positive behaviors induced by the crisis will continue. For 
instance, Oakland has converted 10% of its streets into “slow streets” closed 
to motor traffic. Other cities such as Milan, Paris, Rome, Brussels, Berlin, 
Budapest, and Bogotá are widening sidewalks to safely accommodate more 
pedestrians and cyclists (Sung and Monschauer 2020). 

		  • �Investing in bicycle parking could have positive economic benefits in the 
wake of the pandemic. Evidence suggests that bicycle parking infrastructure 
delivers five times higher retail spend than the same area of car parking. In 
New York, the implementation of separated bike lanes has increased trade 
at local businesses by up to 50% (Sung and Monschauer 2020). 

		  • �Include positive incentives to drive greater uptake for active transport 
modes, such as creating traffic rules prioritizing cyclists and pedestrians in 
shared road spaces, especially at crowded junctions. Rebates can also be 
provided to cyclists for every kilometer cycled into work. For instance, in the 
Netherlands, where cycling rates are the highest in the world (Harms and 
Kansen 2018), cyclists can claim €0.19 for every kilometer cycled to work. 
In response to the COVID-19 crisis, the French government announced a 
Sustainable Mobility Package. This provides up to €400 per year (Monde 
2020; Sung and Monschauer 2020), tax free, for employees who can prove 
the use of sustainable transport modes, including car-sharing and cycling.

- �Pursue interventions that would remove cheap but energy-intensive options 
from travelers’ decision-making entirely. Policy initiatives could benefit high-speed 
rail, for instance, by allocating stimulus funding to new lines that could be quick-
ly opened to serve corridors among major cities. Governments could also tie air-
line bailouts to restrictions on short distance domestic segments already served by 
high-speed rail. For example, the French government recently announced that bail-
outs for Air France would be contingent on the airline ceasing to provide domestic 
flights for trips that could be completed by train in under 2 hours and 30 minutes 
(IEA 2020a). 

- �Provide preferential support for efficient vehicles in rapidly deployed economic 
stimulus plans to help shore up economies and moderate spending declines. 
This could involve applying differentiated taxation schemes that target climate 
performance outcomes at the point of vehicle purchase and/or circulation. This 

PROPOSAL
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PROPOSAL

could incentivize vehicle makers to provide more efficient technologies and con-
sumers to purchase cleaner, more fuel-efficient cars (German and Meszler 2010). For 
example, conditional automaker bailouts linked with subsidies for electric and hy-
brid vehicles (France) or with vehicles’ environmental performance (Italy) can help 
stem the immediate impacts of the crisis while encouraging manufacturers to man-
age the transition to electromobility (IEA 2020a). 

Proposal #2: Integrate behavioral and perception changes due to COVID-19 in fu-
ture policies and employ agile mobility networks that leverage an effective pub-
lic-private partnership to yield a sustainable transport system.
The Mobility-as-a-Service (MaaS) concept is recently becoming popular among policy 
makers and the industry. It has the potential to improve the overall efficiency of the 
transport system by incorporating customer preferences, which reduces reliance on 
private cars in urban areas. Moreover, MaaS can contribute to the reduction of both 
CO2 emissions and pollution. While the COVID-19 pandemic has created extraordi-
nary challenges for the whole transport sector, it has also highlighted the importance 
of an agile and resilient transport system to ensure an uninterrupted supply of goods 
and people. As a direct impact of the crisis, transport users have already started to 
cope with their new travel and working habits, and companies expand their function-
ality beyond transporting people to deliver medicine and food. Companies also have 
shown their willingness to share data to help evidence-based government policies 
and decisions in response to the pandemic. 

Thus, since MaaS can serve a diverse set of needs, it will be resilient and sustained 
because of its simultaneous ability to transport people and goods during a pandemic, 
an environmental disaster, or other situations. Due to MaaS’s ability to balancing the 
mobility of supply and demand, MaaS operators can optimize the use of transport in-
frastructure and the overall efficiency of the transport system. This, in turn, translates 
into ample socio-economic and environmental benefits, including the reduction of 
congestion, higher productivity, lower emissions and better air quality, fewer traffic 
accidents, and a smaller urban footprint for parking. 

Traditionally, urban local authorities are responsible for urban mobility policy. Howev-
er, the experience with MaaS points to a growing role for the private sector, namely 
innovative car and ride-sharing companies as well as e-scooter providers. Therefore, 
new governance structures involving both the public and private sectors are need-
ed for the success of MaaS schemes (Andouin and Finger 2019). Because of MaaS’s 
multimodal nature, it can provide alternative ways of moving both people and goods, 
from public transportation to taxis and rental services to micro-mobility. It can there-
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PROPOSAL

fore efficiently enhance the flexibility and reliability of the mobility network and the 
community (Sochor, Strömberg, and Karlsson 2015). To gain these benefits, a strategic 
integration of physical infrastructure should facilitate the seamless transfer between 
transportation services, such as bus and rail interchanges, or bike and car sharing 
spaces at stations.

Proposal #3: Promote proactive policies that encourage the uptake of green en-
ergy use for sustainable transport by scaling up green technology advancement 
and investment.
The visible decrease in greenhouse gases during COVID-19 has emerged as prom-
ising evidence of the potential for transport sector sustainability and the uptake of 
green energy. In addition to climate advantages, green energy can serve as a ma-
jor engine of post-COVID-19 pandemic economic revitalization and job creation at a 
time of record unemployment and impending recession. Green energy could make 
heavy gains as part of any potential post-COVID-19 clean energy recovery package. 
This includes programmatic initiatives linked to different dimensions of building back 
better or focus on green economy, innovation, and rebuilding low carbon and climate 
resilient economic sectors, including the transport sectors. 

The high dependence on fossil fuels in the transport sector would be a real challenge 
for the uptake of green energy, particularly during a period of low oil prices, which 
could make renewable energy projects less attractive for private sector investment. 
G20 countries must therefore uphold their joint COVID-19 commitment to support 
an environmentally sustainable and inclusive recovery and build more resilient future 
(G20 Saudi Arabia 2020). They should implement proactive policies and regulatory 
frameworks that scale up investments through economic stimulus packages that 
can address these challenges. Some suggestions include:

		  • �Promote enhanced technological development for green energy produc-
tion from various sources of renewable energy to achieve commercially vi-
able costs. This could involve the establishment of R&D funding to develop 
and scale-up clean technologies that can accelerate the uptake of renew-
able energy across different segments of transport value chains.

		  • �To support a green transition, research and innovation are key as they in-
crease support across the value chain, addressing challenging sectors such 
as shipping and aviation. They also include a systemic approach where 
technology development is combined with innovations in business mod-
els, changes to operations, and innovative approaches to policy and mar-
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ket design (IRENA 2020a). Thus, G20 countries need to create robust policy 
support and innovation to reduce costs and scale up renewable energy 
technologies. These must be suitable for aviation and marine sectors and 
ensure extensive sustainability governance to complement higher biofuel 
output. For example, cellulosic ethanol and biomass-to-liquid (BtL) synthet-
ic fuels are important as they can be produced from feedstocks that are 
not used for food and have higher availability and potentially lower cost in 
G20 countries. These include municipal solid waste as well as forestry and 
agricultural residues. Such wastes have increased during the COVID-19 pan-
demic and need to be treated in sustainable way. 

		  • �G20 countries need to strengthen multilateral and regional collaboration 
in access to technologies and sharing of best practices that enhance trade 
policies through integrated collaborative actions to respond to future crises. 
This could involve using the G20 as a platform to share best practices on 
green technologies and business models which have proven their efficien-
cy at national levels. 

Proposal #4: Make finances available for green recovery in the transport sector 
by implementing regulatory measures that stimulate private sector participation. 
Although governments have responded to the impacts of COVID-19 through socio-
economic response plans, but these should not be immediate, short-term actions; 
the link to longer term sustainable development needs to be clear. This will ensure 
linkages between the immediate response and a “better” recovery and will enable a 
smooth transition back to regular operations following the crisis. Moreover, to achieve 
net-zero emissions by 2050 in pursuit of the 1.5°C goal, countries need to step-up their 
efforts by mobilizing green recovery financing to accelerate climate actions.

In this respect, G20 countries need to use the opportunities within COVID-19 econom-
ic recovery stimulus packages which could constitute the framework for accelerating 
greening the economy, including sustainable mobility to revitalize the transport sec-
tors. This could be done by introducing de-risking instruments and direct financial 
incentives that are granted only to operators who prove they are making efforts 
to scale up the adoption of low-carbon technologies and fuels. The following policy 
options could permit scaling up of finance and investments for sustainable energy:

		  • �Raise ambitions on renewable energy and energy efficiency targets in 
transportation sector through enhanced nationally determined contribu-
tions (NDCs) and align standards with climate pledges to curb transport 
emissions growth. This needs to integrate the dual objectives of sustainable 
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energy (SDG7) with climate objectives (SDG13) into national transport sector 
urban planning and regulation. This could further attract the private sector 
to invest in sustainable solutions and help to benefit from climate financ-
ing frameworks and facilities. Such experiences usually involve engaging in 
a fruitful dialogue with international financial institutions to explore ways 
to align investment incentives with the objectives of the SDG7 and SDG13 
targets. They solicit the participation of development banks and the com-
mercial banking sector in creating specialized credit lines, credit guaran-
tees, contracts, and other products required to service the unmet financing 
needs of clean energy programs’ implementation schemes. Some of the 
existing best practices within the G20 countries involve the development 
of public or public-private partnership structures allowing an upscaled de-
ployment of clean energy technologies. 

		  • �Redirect finance planned for conventional energy systems for the mo-
bilization of sustainable energy technologies. For instance, subsidy swap 
by reallocating some of the savings from fossil fuel subsidy reforms to fund 
the green energy transition, such as reinvesting the saved funds in subsidiz-
ing electric vehicles (EV) purchases. This mechanism already exists in India, 
Indonesia, Zambia, and Morocco (Bridle et al. 2020). In fact, the COVID-19 
pandemic is an opportunity to remove pre-tax energy subsidies and link 
domestic fuel prices to international prices while international prices are 
still low. Governments can also include tax incentives and transfers to con-
sumers or manufacturers to reduce purchase prices and Non-purchase in-
centives such as lower road taxes or parking fees

Establish green loan guarantees, tax breaks and tax exemptions, among other fis-
cal instruments, to encourage startups and small businesses to invest in green tech-
nologies and developing solutions for recycling EV batteries. This can demonstrate 
examples of innovation through successful business models that can create jobs and 
advance charging infrastructure for EVs. However, to ensure the effectiveness of pol-
icy instruments, governments need to require any company receiving direct gov-
ernment financial support to establish a clear sustainability plan for its products 
and operations. For example, no airline or car manufacturer should receive “bail-out” 
funding without providing a comprehensive plan for significantly reducing the emis-
sions intensity of its operations and product lines.
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Disclaimer
This policy brief was developed and written by the authors and has undergone a peer 
review process. The views and opinions expressed in this policy brief are those of the 
authors and do not necessarily reflect the official policy or position of the authors’ 
organizations or the T20 Secretariat.
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