
 

 منظمة الطيران المدني الدولي

 ورقة عمل
CAAF/3-WP/25

1
 

17/10/23 

 

 

 مؤتمر الإيكاو الثالث بشأن الطيران وأنواع الوقود البديل 1
(CAAF/3 ) 

 24/11/2023إلى  20من  ،الإمارات العربية المتحدة  ،دبي 

 تمويل الطاقة النظيفة :من جدول الأعمال 4 رقم البند

 تمويل التحول في مجال طاقة الطيران: وجهة نظر قطاع الطيران 
 (، ACI(، والمجلس الدولي للمطارات )ATAGمجموعة العمل المعنية بالنقل الجوي )  مة من)ورقة مقد  

 (،  IATA(، والاتحاد الدولي للنقل الجوي ) CANSO)ومنظمة خدمات الملاحة الجوية المدنية 
 ((ICCAIAية )ئ لاتحادات الصناعات الفضا(، والمجلس التنسيقي الدولي  IBAC)الأعمال والمجلس الدولي لطيران 

 الموجز 
( في التحول إلى صافي صفري لانبعاثات الكربون  SAFتتناول ورقة العمل الحالية دور تمويل وقود الطيران المستدام )

تريليون    3.2و  1.45الطيران. هناك حاجة إلى تمويل كبير لتحقيق الصافي الصفري، يُق در بما يتراوح بين  في قطاع  
الرأسمالية اللازمة لوقود الطيران المستدام. يعتبر مجتمع التمويل قادرًا على دعم هذا التحول، من  دولار من الاستثمارات  

الخاص في مشروعات مستدامة، وصناديق الاستثمار المؤسسية الكبيرة، والدعم القادم من  خلال استثمارات رأس المال  
ويمكن لآليات التمويل المبتكرة،    .(NZBAانبعاثات الكربون إلى الصفر )   يصافمبادرات مثل التحالف المصرفي لخفض  

الناشئة. دور منظمة الطيران المدني الدولي هو تسهيل التوفيق بين مثل التمويل المختلط، جذب الاستثمار في الأسواق  
ومصادر التمويل المختلفة، والمساهمة بذلك في التحول  الدول التي تحتاج إلى استثمارات في وقود الطيران المستدام  

الركب". وتلعب منظمة الطيران المدني العالمي في مجال طاقة الطيران، والالتزام بفلسفة "عدم تخلف أي دولة عن  
 لمواجهة هذا التحدي.الدولي أيضًا دورًا في التعامل مع بنوك التنمية متعددة الأطراف ووكالات الأمم المتحدة 

 .6ويرِد الإجراء المعروض على المؤتمر في الفقرة 

 
 .(ATAGمجموعة العمل المعنية بالنقل الجوي )النسخ الإنجليزية والعربية والصينية والفرنسية والروسية والإسبانية قدمتها   1
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 مقدمة ال -1

اعتمدت الجمعية العمومية للإيكاو في جلستها الواحدة والأربعين هدفاً طموحاً طويل المدى على مستوى القطاع  1-1
(LTAG  )  الكربونية بحلول عام للانبعاثات  إلى صافي صفري  أكتوبر  2٠5٠للوصول  في  الطيران،    2٠21.  اتفقت صناعة 

، فيما يتعلق 2٠٠٩الموقعون على الورقة الحالية، على تعزيز التزامات الصناعة، والتي تم تحديدها لأول مرة في عام  فيها   بما
 . 2٠5٠الكربون وذلك بالوصول إلى هدف الصافي الصفري بحلول بإزالة  

مع   1-2 جنب  إلى  )جنباً  يشمل  الدولية  للجهود  تضافراً  المشترك  الطموح  العالمي  هدفنا  إلى  الوصول  سيتطلب 
والكفاءة في التشغيل وفي البنى التحتية( تحولًا كبيرًا وسريعًا نحو أشكال جديدة من الطاقة المستدامة، مع  التكنولوجيات الجديدة  
 على الوقود الهيدروكربوني السائل البديل الذي يشار إليه عادة باسم وقود الطيران المستدام.  التركيز بشكل خاص 

سيتطلب هذا التحول تعاونًا وجهوداً سريعةً وغير مسبوقة من مجموعة من أصحاب المصلحة داخل وخارج صناعة   1-3
الحكومات، وصناعة الطيران، ومزودي الطاقة، ومجتمع التمويل. إن حجم التحدي شاق، لكن المؤتمر الثالث للطيران  الطيران:  

 البديل يوفر نقطة انعطاف مهمة لتوجيه اتجاه السياسة العالمية والتمويل نحو هذا التحول.وأنواع الوقود  

المختلط  تحدد هذه الورقة التمويل المطلوب لتلبية التحول، بما في ذلك دور البنوك والمستثمرين المؤسسين والتمويل   1-4
 المستدام. وكيف يمكن لمنظمة الطيران المدني الدولي أن تلعب دورًا رئيسيًا في مساعدة العناصر المالية في عملية تعميم وقود الطيران  

 حجم التمويل اللازم للتحول إلى وقود الطيران المستدام  -2

تختلف التقديرات للتمويل اللازم للقيام بالتحول المطلوب لتحقيق هدف صافي الانبعاثات الصفري لقطاع الطيران،  2-1
المؤكد أن   المستدام كبير جدًا. يشير تحليل تقرير الإيكاو ولكن من  الطيران  اللازم لإنتاج وقود  الرأسمالي  التمويل للإستثمار 

تريليون    3.2( إلى أن هناك حاجة إلى استثمار رأسمالي قدره  ICAO  LTAG Reportالمدى ) الخاص بالهدف الطموح طويل  
المعنية بالنقل . ويشير تحليل إذكاء الصافي الصفري الخاص بمجموعة العمل  2  2٠5٠قبل  دولار لتطوير وقود الطيران المستدام  

 .3تريليون دولار في أنواع الوقود الجديدة  1.45بقيمة ( إلى استثمار رأسمالي ATAGالجوي ) 

النفقات الرأسمالية السنوية المعتادة   2-2 على الرغم من أن هذه أرقام كبيرة، إلا أنها تتماشى بشكل معقول جدًا مع 
العالمية. وفقًا   النفط والغاز  النفط والغاز  لصناعة  أنفقت صناعة  الدولي،  الطاقة  البنية    4٩٩لتحليل منتدى  مليار دولار على 

 . 2٠3٠4و 2٠23تريليون دولار بين عامي  4.٩وحده، مع إنفاق رأسمالي متوقع بقيمة  2٠22الأولية في عام  التحتية 

فإن المراحل الأولية على الأقل من   2-3 التقليديين،  الطاقة  الحماس حاليا لدى مزودي  التحول ونقص  نظرًا لطبيعة 
ستكون مدفوعة بشكل أساسي من خلال شركات الطاقة الجديدة التي تنتج بالفعل أنواعًا أخرى من الوقود المتجدد أو تركز التحول  

على وقود الطيران المستدام. لذلك، هناك حاجة إلى تفاعل كبير مع القطاع المالي لضمان استعداده للاستثمارات  بشكل خاص  
 المقبلة.اللازمة في العقود  

 
2  ICAO LTAG Report ,2٠22 :protection/LTAG/Pages/LTAGreport.aspx-www.icao.int/environmental  

3  Air Transport Action Group and ICF report Fueling Net Zero ,September 2٠21 :www.aviationbenefits.org/W2٠5٠  

4  International Energy Forum Upstream Investment Report 2٠23  :-report-investment-reports/upstream-www.ief.org/focus/ief

023/download2  

http://www.icao.int/environmental-protection/LTAG/Pages/LTAGreport.aspx
http://www.aviationbenefits.org/W2050
http://www.ief.org/focus/ief-reports/upstream-investment-report-2023/download
http://www.ief.org/focus/ief-reports/upstream-investment-report-2023/download
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 استجابة مجتمع التمويل  -3

هناك رأس مال استثماري كافٍ لدعم تحول الطاقة، حتى مع وجود متطلبات للتمويل لدى القطاعات الأخرى أثناء   3-1
قيامها هي أيضا بإزالة الكربون. في وجود ظروف سياسية داعمة، يُنظر إلى قطاع إمدادات الطاقة على أنه استثمار مستقر 

للتحول إلى وقود الطيران المستدام تتبع العديد من الإرشادات التي تعتمدها وطويل   المتعلقة بالمناخ  الأجل، كما أن الجوانب 
 أثناء تحويل محافظها لتكون متوافقة مع الصافي الصفري واتفاق باريس.المؤسسات المالية  

الخاص  رأس المال المتاح كبير ويغطي مجموعة واسعة من المصادر والآليات المالية. بلغت استثمارات رأس المال   3-2
. تقدر 5٪ في الفئات الخضراء )ومعظمها في الطاقة المتجددة(   6٠، منها  2٠21مليار دولار في عام    172في البنية التحتية  

. تشير  2٠226مليار دولار كمساعدات إنمائية خارجية في عام    2٠4منظمة التعاون الاقتصادي والتنمية أن أعضاءها قدموا  
لديهم حوالي  التقديرات   المؤسسيين  المستثمرين  التحالف    2٠٠إلى أن  العالم. يعد  أنحاء  تريليون دولار من الأموال في جميع 

٪ من الأصول المصرفية العالمية،  4٠(، الذي يجمع أكثر من  NZBAانبعاثات الكربون إلى الصفر )   يصافالمصرفي لخفض  
المالية  جزءًا من مجموعة أوسع   الفاعلة في السوق  الجهات  انبعاثات صفري   –من  المالي من أجل صافي  تحالف غلاسغو 

(GFANZ)7    الجهود عبر جميع قطاعات النظام المالي لتسريع الانتقال إلى اقتصاد عالمي مبنى على  الذي يهدف إلى تنسيق
 الصافي الصفري.

مؤسسة مالية كبرى أن ثلثي هذه المؤسسات لديها اهتمام نشط بالاستثمار   2٠شملت    8أظهرت دراسة استقصائية  3-3
في وقود الطيران المستدام، أو أنها تقوم بذلك بالفعل. وعندما طُرح سؤال عن أنواع السياسات المطلوبة لتضمينها في دراسة 

برز عنصران: بيئة سياسات مستقرة على الأجل الطويل؛ وتدابير للحد من المخاطر في المراحل المبكرة مثل خطط الجدوى،  
 والتيقن من الطلب.الضمان الحكومية 

 دور آليات التمويل المبتكرة  -4

في حين أن اهتمامًا استثماريًا كبيرا بدأ يظهر في الاقتصادات المتقدمة حيث سيكون الطلب المبكر على وقود   4-1
الأعلى، إلا أنه ستكون هناك حاجة إلى تطوير وقود الطيران المستدام في جميع البلدان في جميع أنحاء الطيران المستدام هو  

المستوى العالمي سيصل إلى الصافي الصفري من الكربون. ستتاح للغالبية العظمى من الدول فرصا  العالم إذا كان الطيران على  
الطيران المستدام وبذلك: تحسين أمن الطاقة، وإنشاء قطاعات جديدة للطاقة الخضراء، وخلال ذلك دعم أو  لتطوير صناعة وقود  
ولكن ليست جميع الدول لديها نفس مستويات المخاطر، لذلك يمكن أن يكون التمويل   .٩مليون وظيفة  14تحول ما يقدر بنحو  

 حول تعميم وقود الطيران المستدام. المختلط وسيلة لخلق التوافق  

 
5  G20 Global Infrastructure Hub  Infrastructure Monitor  2٠22  :-infrastructure-https://cdn.gihub.org/umbraco/media/5262/gih

2023.pdf-may-report-2022-onitorm  

6  OECD  ,ODA levels in 2022, preliminary data  ,April  2٠23  :-development/ODA-sustainable-www.oecd.org/dac/financing

summary.pdf-0222  

7  Glasgow Financial Alliance for Net Zero :www.gfanzero.com  

8  and ICF survey of financial institutions in JulyATAG   2٠23  :-financing_july-saf-on-https://atag.org/media/oy3douye/survey

023.pdf2  

٩  ATAG and ICF report  Fueling Net Zero  ,September  2٠21  :-net-https://aviationbenefits.org/media/167495/fueling

2021.pdf-ero_septemberz 

https://cdn.gihub.org/umbraco/media/5262/gih-infrastructure-monitor-2022-report-may-2023.pdf
https://cdn.gihub.org/umbraco/media/5262/gih-infrastructure-monitor-2022-report-may-2023.pdf
http://www.oecd.org/dac/financing-sustainable-development/ODA-2022-summary.pdf
http://www.oecd.org/dac/financing-sustainable-development/ODA-2022-summary.pdf
http://www.gfanzero.com/
https://atag.org/media/oy3douye/survey-on-saf-financing_july-2023.pdf
https://atag.org/media/oy3douye/survey-on-saf-financing_july-2023.pdf
https://aviationbenefits.org/media/167495/fueling-net-zero_september-2021.pdf
https://aviationbenefits.org/media/167495/fueling-net-zero_september-2021.pdf
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التمويل المختلط هو طريقة تمويل تجمع بين التمويل من القطاعين العام والخاص لحشد استثمارات إضافية في   4-2
ومبادرات التنمية في الأسواق الناشئة. الهدف من التمويل المختلط هو جذب استثمارات القطاع الخاص إلى المشروعات  مشروعات  

والقطاعات التي لها تأثير إنمائي واضح ولكن قد لا يعتبرها المستثمرون مجدية تجاريًا. الشكل الأكثر شيوعًا للتمويل المختلط هو  
المنح، لإزالة المخاطر أو لتحفيز استثمارات  التنمية أو التمويل عن طريق  استخدام الصناديق العامة أو الخيرية، مثل تمويل 

ية أو أشكال أخرى للتخفيف من حدة المخاطر. ومن  القطاع الخاص. ويمكن أن يتخذ ذلك شكل ضمانات أو تحسينات ائتمان
الحد من المخاطر المتصورة للاستثمار، يهدف التمويل المختلط إلى جعل الاستثمار أكثر جاذبية للمستثمرين من القطاع  خلال  

 وتشجيعهم على الاستثمار في مشروعات قد لا يكونوا قد فك روا فيها بخلاف ذلك. الخاص  

)لا 4-3 العامة  التمويل  بين مصادر  منسق  نهج  وجود  إلى  التحول  لإزالة مخاطر  يحتاج  المبكرة  المراحل  في  سيما 
التكنولوجيا أو العمليات الناشئة؛ أو لإزالة مخاطر الاستثمار في الأسواق الناشئة( بما في ذلك بنوك التنمية الاستثمار بسبب  

العام من البلدان المانحة وبعض الاستثمارات الخيرية. ويمكن بعد ذلك الحصول على الزيادة الكبيرة التي متعددة الأطراف والدعم  
 المال الخاص والمستثمرين المؤسسيين.ستكون مطلوبة من رأس 

 دور منظمة الطيران المدني الدولي في التمويل -5

تلعب دورًا مفيدًا للغاية في الجمع بين  بدلًا من تمويل التنمية بنفسها، يمكن لمنظمة الطيران المدني الدولي أن   5-1
استثمار في مجال وقود الطيران المستدام ومصادر المعونة الاستثمارية، سواءً كانت: بنوك التنمية متعددة  الدول التي تحتاج إلى  

المؤسسيين أو المنظمات الخيرية أو غيرها من أشكال المعونة التمويلية. ستكون خدمة "التوفيق" هذه،  الأطراف أو المستثمرين  
( المقترح، خدمة حيوية في ضمان قدرة عملية تحول  ICAO Finvest Hubلتمويل الاستثمار )على سبيل المثال مركز الإيكاو  

جميع الدول في جميع أنحاء العالم، بما يتماشى مع فلسفة عدم تخلف أي دولة عن الركب، الطاقة في قطاع الطيران على إفادة 
 الكربون من القطاع. ضًا بالاستثمار اللازم في إزالة  مع الوفاء أي

يمكن للإيكاو أيضًا أن توفر رؤية كبيرة للتحدي من خلال المشاركة، على أعلى مستوى، مع بنوك التنمية العالمية  5-2
 متعددة الأطراف وغيرها من وكالات منظومة الأمم المتحدة.

 مؤتمر الإيكاو الثالث بشأن الطيران وأنواع الوقود البديل الإجراء المعروض على  -6

  المؤتمر مدعو إلى القيام ما يلي:  6-1

الاهتمام بضرورة النظر إلى التمويل على أنه عامل مهم في نجاح التطبيق العالمي للتحول إلى طاقة الصافي   (أ
 ؛ الصفري للكربون في قطاع الطيران

تعزيز وتشجيع استخدام آليات التمويل المبتكرة، مثل التمويل المختلط، للحصول على الاستثمار اللازم لتعميم  (ب
 ؛وقود الطيران المستدام في جميع البلدان في جميع أنحاء العالم. 

تشجيع مجلس منظمة الطيران المدني الدولي على التوفير السريع للموارد اللازمة للحصول على متطلبات   (ج
بما في ذلك استخدام مركز للتوفيق لتمويل وقود الطيران المستدام. كما يتم  – لوقود الطيران المستدام التمويل 

 لا سيما مع بنوك التنمية المتعددة الأطراف.تشجيع التنسيق الرفيع المستوى،  

— — — — —  — —  — 
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BRIEFING PAPER #18 / MARCH 2023

ACCELERATING ADOPTION OF SUSTAINABLE 
AVIATION FUEL: FINANCING AND RELATED ISSUES
Follow-up notes from an informal ICAO Council briefing in June 2022 by CDPQ1 with questions by ATAG2

Since the air transport industry’s adoption of a 2050 net zero carbon goal last October, a key 
issue is the acceleration of a programme of effective emission reduction, energy transition and 
innovation in the industry. A critical element is the availability and use of fuels that have a lower 
carbon footprint: sustainable aviation fuel (SAF). Two major challenges for accelerating the 
provision and adoption of SAF are (i) the large and growing size of the jet fuel market and hence 
significant financial outlays that are required (including for storage and distribution), and (ii) the 
hurdles created by cost of SAF which is higher than petroleum-based jet fuel. This briefing note 
discusses a number of issues related to these challenges and the likely options for meeting 
them.

Is there adequate capital to finance the move to SAF to meet the net zero goal? 
There is no doubt that the move to SAF to meet the net zero goal will require significant outlays. 
While estimates vary somewhat, investments totalling up to $1.45 trillion³ will be needed 
between now and 2050 for the infrastructure to deliver the needed quantities of SAF. This 
averages out at $48bn a year, compared to typical oil and gas capital expenditure of around 
$420bn a year. The cost of purchasing that SAF by airlines also needs to be considered as part of 
the operational aspects of decarbonisation (potentially around $5.3 trillion over the period⁴ - by 
comparison, airlines have spent some $4.3 trillion on fuel over the last 30 years). This reflects 
the fact that the global demand for jet fuel is likely to more than double over the next thirty years 
(from 320 million tonnes in 2019 to nearly 700 million tonnes by 2050), and despite the likely 
technological innovations, a very significant increase in SAF production would be needed.
The required outlays are large. But these are over a period of almost thirty years, thus for 
any given sub-period the investment requirements would be correspondingly smaller. More 
importantly, these outlays should be seen in the context of available resources globally. While 
public sector resources in most countries are constrained, very large amounts are potentially 
available from the private sector for investments in SAF. 
The latest estimates from the Financial Stability Board suggest that the private institutional 
sector has over $225 trillion in assets and these assets are likely to more than double by 2050. 
Thus, even a small proportion of investments by the private institutional sector (sometimes 
known as non-bank financial institutions, or NBFI) can finance the outlays needed for a 
significant acceleration in the production and utilisation of SAF.

The SAF data in this briefing is 
drawn from the Waypoint 2050 
report and its accompanying 
analysis in Fueling Net Zero.

Waypoint 2050 can be found:
www.aviationbenefits.org/W2050

Total global 
financial assets Central banks Banks

Public financial 
institustions

Institutional
(NBFI) sector

Size at end-2020 (USD Trillion) 468.7 41.9 180.4 19.9 226.6

Share of total global financial assets (%) 100.0% 8.9% 38.5% 4.2% 48.3%

Growth in 2020 (y/y, %) 10.9% 32.3% 11.1% 7.7% 7.9%

Growth 2014-2019 (annualised, %) 5.0% 6.9% 3.7% 4.5% 5.9%

Global financial assets5

Financial Stability Board: Global Monitoring Report on Non-Bank Financial Intermediation 2021(USD)
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Why would investments in SAF be attractive to the private sector? 
There are several reasons why investments in SAF can be potentially attractive to the private 
institutional sector: 
1. Investment in SAF would help institutional investors meet their objectives regarding 

green energy. The net zero commitment has increased markedly across a wide range of 
institutions over the past five years and is now widespread. Private financial institutions 
already have large infrastructure investments globally, and many – for instance, members 
of groupings such as GFANZ, the Institutional Leadership Network (ILN), Sustainable 
Markets Initiative (SMI), and Global Investors for Sustainable Development (GISD) Alliance 
- are helping the move to the transition to a net-zero economy. Investments in SAF would 
be thus highly complementary to these commitments. The Glasgow Financial Alliance 
for Net Zero (GFANZ) by itself brings together 450 firms managing $130 trillion in assets. 
These investors, together with governments and official agencies, are attaching significant 
importance to climate change investments. 

2. The private institutional sector has a strong preference for projects that yield a steady 
stream of cashflows and acceptable risk return-calculus. As discussed below, risk-
return trade-off for investing in SAF will become increasingly attractive as the countries’ 
governments take measures to improve the policy environment, the public sector 
undertakes measures to ameliorate excessive risk, and as the market for SAF expands. In 
this regard, the role of the private sector investment in turbo-charging other renewables 
especially solar energy is striking. 

3. SAF can offer important diversification benefits as an asset class. In other words, the strong 
likelihood that returns to SAF investments are not correlated with returns to equities or 
fixed income markets in other sectors and products would help stabilize the overall returns 
to a portfolio that has SAF as an asset. Similarly, there could be geographical diversification 
benefits in that SAF investments may occur in countries where investors’ exposure in other 
assets is limited. 

4. Such investments would also provide an additional opportunity to work with domestic 
agencies and governments to help meet their own goals for green investments and jobs 
and support the adaptation of strategic assets and activities (such as airports and airlines). 
Additionally, the positive addition of energy security would be an attractive benefit for 
many governments, particularly those that have relied on energy imports. For institutional 
investors, with long investment horizons and often the need or the desire to coinvest with 
the public sector in other areas, especially in emerging economies, this can constitute an 
important benefit. 

5. SAF projects can afford future-proofed investment opportunities with the impending 
emergence of nature-based mechanisms for green finance. COP15 in Montreal saw over 
190 member states sign on to the Global Biodiversity Framework (GBF) initiative for 2030. 
The GBF builds upon a growing momentum behind accountability for not only an entities’ 
carbon footprint, but their broader impact on biodiversity and nature. As mechanisms like 
the GBF and those recommended via the Taskforce for Nature-related Financial Disclosures 
(TNFD) become embedded in green finance, high impact regenerative and/or restorative SAF 
projects become an increasingly compelling pitch as long-term, future-proofed, bankable 
avenues for investment. 

What are the supply and cost calculus for accelerated development of SAF? 
There is no doubt that the realisation of net zero target by the aviation industry is highly 
dependent on airlines sourcing more sustainable aviation fuel and become less reliant on 
traditional fossil-based jet fuel.  But then the supply of expected SAF that would be needed to 
achieve net zero by 2050 would require a quantum increase. 
Currently SAF is more expensive than traditional jet fuel. However, costs are expected to come 
down for advanced SAF pathways as technology and processes mature.
In order to accelerate the decarbonisation of the sector, large quantities of sustainable aviation 
fuel at reasonable prices are needed in the near and medium term and beyond. Policy measures, 
as well as support for investment in the production facilities are required to help kick-start 
the transition away from fossil fuels. Moreover this will bring other benefits, aside from the 
carbon reductions: currently, around 22 countries supply over 90% of global oil. SAF presents 

Profits from the 10 
largest oil companies 
in the world in 2022 

alone:

$450 billion
(annual average capital 

expenditure on SAF scale-
up around $48bn)
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an opportunity for new energy industries to be established in many other countries worldwide 
making use of local feedstock resources (waste streams, solar other renewables, limited non-
food crops, etc). Importantly, it is also estimated that such a global shift could support or sustain 
14 million jobs in a new energy economy, as well as boost energy security for many countries6.
Sustainable aviation fuel is currently in short supply. The biological and non-biological resources 
such as oil crops, sugar crops, algae, waste oil, waste gases, municipal solid waste, hydrogen 
and low-carbon electricity etc., that are the raw materials that play an important role in the entire 
production chain of SAF need to be expanded significantly. Investment also needs to be made 
in production plants – some would be greenfield opportunities, but there are many existing oil 
and gas production facilities that could usefully be retro-fitted into SAF-compatible units. Re-
purposing existing or mothballed fossil fuel plants to generate low-carbon fuels is an excellent 
opportunity to retain jobs and make use of existing facilities.
Given that, as noted above, adequate funding can be available, what is needed is a virtuous cycle 
to create and expand the market, which will then, given the technology breakthroughs that are 
occurring by the day, entice as much funding, on attractive terms, as needed. 

What can be done to accelerate private sector investments in SAF? 
Institutional investors have the resources that could help unlock the scale-up needed. What is 
required is the enabling environment that is conducive to a material increase in the market for 
SAF. A key element in this regard is improving expectations regarding the demand for SAF: long-
term contracts with creditworthy agencies or airlines could play a critical role. This can play an 
important role in kick-starting the industry. At the same time, regulatory and legal frameworks 
that are transparent and predictable, as well as economic and financial stability at the macro 
level would be helpful.
As noted above, long-term institutional investors (comprising public pension funds, for example) 
have a stake in the developments of the economies they operate in. While risk-return calculus 
is relevant given their fiduciary duties, these are not investors that are focused only or even 
primarily on obtaining excessive returns, or only on the short-run. Nonetheless, given the rapid 
pace of innovation in SAF, and the long-term nature of investments there can be risks that 
private sector may be unable or unwilling to take.
Measures and policies that can help reduce the risks can thus accelerate private investments. 
This is particularly so in emerging and developing economies. Just as important, there has to 
be an adequate development of pipeline of projects. In the latter context, capacity building and 
showing significant demand signals – either with government policy, or airline commitments to 
purchase SAF – is key. 
Risks and uncertainties related to exchange rates, and regulatory and legal factors can constitute 
additional constraints. Were these constraints to be reduced or eliminated, large amounts of 
capital would be forthcoming.

What role can governments and multilateral development banks (MDBs) play in 
accelerating SAF? 
Governments and MDBs are in theory well-suited to take the range of risks entailed in 
infrastructure investments, many over long-term.  However, they do not have adequate 
resources, nor are the incentives and constraints necessarily consistent with mobilising the 
quantum of needed investment for the scale-up that will be required. Nonetheless they can play 
an important role in facilitating the acceleration of private sector investments in SAF in several 
ways. 
They can help ameliorate the risk-return nexus (via for instance blended finance – see below). 
But just as important is project preparation and the availability of project pipeline. Financing 
per se can only proceed if there are adequate, financeable projects available. This is an area 
that requires particular attention in many of the developing economies, and where MDBs and 
development finance institutions (DFIs), such as the Industrial Finance Corporation of India (IFCI), 
Industrial Development Finance Corporation of US (DFC), and Development Finance Institute 
(DFI) in Canada can play a constructive role. 
With regard to governments, predictable policies that offer long-term visibility build market 
confidence. The experience with other renewables underlines this: for example in India, by 
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setting up various government and state entities to help bolster the solar market, resolving 
congestion issues, and mitigating off-take risks, India sent a strong signal to investors about 
their commitment to harnessing the country’s significant solar potential. Capital flowed in 
quickly, and India has since become a global leader in solar power. Similarly in the case of 
Chile, established regulatory framework and the presence of strong off-takers have been key 
to the rapid scale-up of solar investment in the country. Coupled with their commitment to 
decarbonisation, Chile is credited to be one of the most attractive emerging markets for clean 
energy investment.
 
What is blended finance and how can it be helpful? 

 » See also the ATAG briefing on Blended Finance for SAF
Blended finance combines private funding with concessional public funds to mobilize capital that 
may not be forthcoming on strictly commercial terms.  It is still in its early stages, despite having 
grown rapidly in the past decade7. Blended finance uses relatively small amount of public funding 
to rebalance a project’s risk profile, helping mobilise private funding. In other words, limited 
public funds act as a “catalyst” for eliciting much larger amounts of private funds.
This type of financing is particularly suited for projects, as in SAF production, when investors 
perceive the risks to be such that either because of the pioneering nature of a project or a 
challenging environment, returns have to be commensurately high. The use of blended finance 
can help ease investor concerns by including the right combination of debt, equity or grant 
financing, the right seniority of investors in terms of absorbing losses and earning returns, and 
appropriate risk-mitigation products. Blended financing for instance may seek to leverage long-
term subordinated debt, a portion of which may be provided at concessional terms, to ameliorate 
the investment and crowd-in commercial senior debt at more competitive terms. Given that 
external investors want the returns in their currency, blended finance can also help deal with the 
foreign exchange risk; and assist in the general development of a menu of instruments to modify 
or attenuate risks.
Blended finance guarantees can help mitigate demand risk also. Blended finance has achieved 
notable success in Sub-Saharan Africa, financing climate-smart agribusiness and energy 
investments. It can for instance help with risk mitigation measures, such as long-term power 
purchase agreements in the case of off-grid solar energy.
To stimulate large amounts of private funding, governments, DFIs, MDBs and philanthropic 
organisations need to make private capital mobilisation a core part of their strategies. Blended 
finance can be mobilised through a platform approach, whereby a particular investment strategy 
for mixing public and private capital is used across a group of countries to catalyse increased 
private capital. Thus public resources can be used to modify the risk profile or blend private 
financing opportunities. These efforts complement support to governments for policy and 
business climate reforms.
Importantly, MDBs should assist governments with the creation of a pipeline of investible 
bankable projects; and encourage co-investing between the private sector and MDBs. We also 
need other innovative approaches: one of these is to complement the important country-specific 
approach to sustainable infrastructure with cross-country platforms.  
The public sector can also be a catalyst in accelerating technological innovation by, for instance, 
exploring novel use of non-traditional raw materials (including carbon oxides, deconstructed 
plastic etc.) that will help cost competitiveness. 
 
Can government subsidies help?
To the extent that government subsidies help with redressing the risk-return trade-offs, public 
sector subsidies could certainly play a useful role, especially in the early stages. In this context 
it is helpful to draw some lessons from the evolution of other renewables in many countries – 
ranging from India, China, EU, Japan, USA (which were subsidised initially by governments)8.
These subsidies helped address market failures, such as to deal with the price disparity with 
fossil fuels when environmental costs are not accounted for. Moreover, spill-over benefits from 
research and development and economies of scale justified subsidies in early years.
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By increasing the deployment of renewables, subsidies played an important role in accelerating 
adoption and ramp up production to more rapidly bring scale and reduce reliance on fossil fuels 
and as well as greenhouse gas emissions.
The results of subsidies that played an important role in creating demand and stimulating 
technological breakthroughs are instructive: the cost of renewable energy has drastically fallen 
since 2010. Over the past 10 years, the price of solar electricity dropped over 90%, and the price 
of onshore wind dropped 70%. The price of solar photovoltaic power (from solar panels) reduced 
from around $360 per megawatt hour to $40, the cheapest of any of the power options. Over the 
same time period, the price of coal barely shifted, from $111 per megawatt hour in 2009 to $109 
in 2019.
In 2009, building a new solar farm was 225% more expensive than building a new coal plant. 
Now, it has flipped: Electricity from a new coal plant is 175% more expensive than electricity 
from new solar panels (on a levelized basis – that is cost of electricity generation for a generator 
over its life-time). What caused the switch? Huge leaps in technological advancement, and like 
other technologies, the more that was produced, the cheaper it became to produce⁹.
In the case of SAF, and depending on the country, the private financial sector would not 
necessarily need the subsidies on the same long-term scale. They could of course help in the 
early stages of development but what is really needed is to create and expand the market at the 
same time we create the technology and production facilities. As investors see the expanding 
market they will invest in all stages of the production chain of SAF. There are a range of policy 
measures that could help the acceleration: these have been explored reports such as the 
Sustainable Aviation Fuel Policy Toolkit10.
 
What other factors could help facilitate investment? 
There is a critical need to ensure transparency and reduce uncertainties in the regulatory and 
legal environment. The governments have to set the right framework for action. To reduce the 
risk profile, countries need to make significant progress; upgrade their macro policy frameworks; 
have more macro stability and appropriate regulatory as well as legal frameworks; but many 
of these factors, and the related variables that go into credit ratings are slow moving (including 
institutional and economic profile, fiscal positions, debt stocks)11. Blended finance is a useful 
tool to help mitigate the excessive risks; goal of blended finance is to create “market equivalent” 
investments to mobilise private sector investment for climate (and SDG) projects.
 
What role can global cooperation play, and how can we ensure that capital doesn’t just 
flow to the developed world and large developing markets? 
There are many areas where global cooperation can play an important role in helping emerging 
market and developing countries accelerate the deployment of SAF. A low-hanging fruit is simply 
sharing knowledge, information and expertise in the development of SAF projects pipelines. 
Capacity building – through the ICAO ACT-SAF process as well as others – is very important 
as part of the means of implementation. There can be fruitful cooperation in the regulatory 
environment that is most conducive to SAF. Understanding what has worked, what hasn’t and 
how to improve the framework within which the private sector will invest can be helpful. More 
generally, the pursuit of appropriate macro, financial and sectoral policies that will help SAF, 
and green infrastructure more generally, can be facilitated by global cooperation, bilaterally and 
multilaterally.
The global cooperation can play a role in setting common standards (including standardised 
long-term contracts), and in the case of multi-country platforms for blended finance, helping 
with the risk-return nexus, and the adoption of policies that can help ameliorate risks. These 
global cooperation measures, as well as measures noted above to improve the risk-return 
trade-offs, blended finance, and an improvement in domestic economic, financial and regulatory 
environment can go a long way towards ensuring that adequate capital is available for 
developing and emerging market economies. In the case of smaller economies, the portfolio 
approach, whereby strategies are developed for groups of countries (e.g. the Caribbean region, 
groups of Commonwealth countries, etc) can ensure that country size is less of a hindrance to 
the flow of capital.
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HOW BLENDED FINANCE CAN SUPPORT THE 
AVIATION ENERGY TRANSITION IN EMERGING AND 
DEVELOPING ECONOMIES

Innovative instruments and equity finance are needed to enhance 
risk-sharing through public-private partnerships and maximise 
the impact of scarce public funds.

Analysis has shown that aviation’s sector-wide long-term goal of net-zero carbon emissions by 
2050 will require an energy transition away from fossil fuels and towards sustainable aviation 
fuels. The transition will need to be rapid – scaling-up supply of SAF from the 200,000 tonnes 
delivered in 2022 to potentially 445 million tonnes per year by 2050. This rapid deployment is 
estimated to require up to $1.45 trillion in capital expenditure on new plants and processing and 
will be needed in countries all over the world.
This will present a significant opportunity for States to build green energy sectors, supporting 
economic development and potentially some 14 million jobs worldwide by 2050. But the capital 
expenditure needed will be extensive. Public sources of investment from developing or emerging 
economies will not be able to cover the scale required, and private sources are sometimes 
reluctant to undertake more risky investments in early-stage technologies or in some markets 
with higher risk profiles.
The use of blended finance can overcome some of these obstacles and pave the way for early-
stage investment to underpin long-term private and institutional investment. In general terms, 
blended finance is the use of catalytic capital from public or philanthropic sources to increase 
private sector investment in sustainable development. 
This paper explores the concept of blended finance in an aviation context and how it will be 
crucial to the energy transition in emerging markets as the global air transport sector works 
towards net-zero carbon by 2050. It also has two examples of blended finance in action for 
aviation:

1. de-risking investment in the first SAF facilities; and
2. bundling multi-country SAF sectors.

 

The data in this report is 
drawn from the Waypoint 2050 
report and its accompanying 
analysis in Fueling Net Zero.

Waypoint 2050 can be found:
www.aviationbenefits.org/W2050
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Blended finance
Blended finance is a financing approach that combines public and private sector funding to 
mobilise additional investment in development projects and initiatives in emerging markets. The 
goal of blended finance is to attract private sector investment to projects and sectors that have a 
clear development impact, but may not be considered commercially viable by investors.
The most common form of blended finance is the use of public or philanthropic funds, such as 
development finance or grant funding, to de-risk or catalyse private sector investment. This can 
take the form of guarantees, credit enhancements, or other forms of risk mitigation. By reducing 
the perceived risk of the investment, blended finance aims to make it more attractive to private 
investors and encourage them to invest in projects that they may not have otherwise considered.
Blended finance can also leverage the expertise and technical assistance from development 
organisations to help make projects more attractive to private investors. This can include 
support for project preparation, structuring, and implementation. Many development 
organisations and multilateral financial institutions also have a long track record of working with 
local experts to ensure best opportunities for each market.
Blended finance is often used in sectors such as infrastructure, energy, and sustainable 
development, where private sector participation can be critical to achieving development impact 
but where commercial returns may be uncertain or low. 

 » Tax and regulatory 
assistance for 
construction and 
operation (use of 
SAF).

 » Project leadership.

 » Limited initial 
financing.

 » Assistance with 
capacity building 
and knowledge / 
technology transfer.

 » Financing of initial 
de-risking of plants.

 » Assistance with 
capacity building.

 » Financing feasibility 
studies and 
collaboration 
initiatives.

 » Financing of first 
series of plants.

 » Assisting with 
the de-risking of 
projects across 
countries and for 
institutional and 
private finance. 

 » Providing scale 
investment, working 
alongside the MDBs 
and IFIs to fund 
plants 2, 3, 4 etc.

 » Providing scale 
investment, 
working alongside 
the institutional 
investors to fund 
plants 5+.

Public 
support
(in-country)

Public 
finance

(donor 
country)

Philanth
ropic

funding

Public   
finance

(MDBs/IFIs)

Institutional 
investors

Private        
capital

(Illustrative scale of relative involvement)

Some blended finance projects 
will tap in to two or more of 
these institutions, and some 
may have fewer players. 
There will also be a number 
of SAF projects and incentive 
schemes which bring in 
financing from MDBs or IFIs 
directly. The below provides 
a high-level illustration of 
the ways in which different 
institutions may play a role in 
SAF deployment globally.
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Examples of blended finance at work in SAF facility development
Blended finance has the potential to catalyse the large amounts of investment required to help 
scale-up SAF production to levels needed for the decarbonisation of air transport. Here are 
two examples of how blended finance can be used in different ways to finance SAF projects in 
emerging economies:

Example 1

De-risking investment in the 
first SAF facilities

An in-country initiative set up by government, aviation and 
energy industry and other stakeholder groups has identified 
several feedstocks and pathways that could be potential 
sources of SAF in the country. A feasibility study was 
commissioned, with funding for the study provided by a 
donor country through the ICAO ACT-SAF initiative. Several 
sites have been identified that would be perfect for the first 
couple of SAF production facilities – close to the sources 
of agricultural waste and municipal waste, as well as being 
close to airports that could use the finished SAF. 
The first plant, in a semi-rural area close to both forestry 
and sugar cane production has the potential to produce 
65,000 tonnes of SAF per year with supply to a local airport. 
It would also create 900 jobs – 100 running the plant itself 
and the rest in the collection of the raw waste feedstock 
from local farms. Hundreds more jobs would be created 
during construction. The capital expenditure for the plant 
would be $700 million with a payback period of 15 years.
The second facility would partially re-use a soon-to-
be-closed fossil fuel refinery close to the capital city, 
retrofitting it to be able to process waste oils and fats from 
the city to produce 400,000 tonnes of SAF for use at the 
country’s main hub airport. Some 2,000 jobs would be 
created, with two thirds being transferred from the existing 
fossil fuel plant. The capital costs are estimated at $400 
million. The feasibility study also concluded that there 
was potential for at least seven other SAF facilities to be 
established over the coming decade.
Now, the country is looking to help finance the construction 
of these plants. Limited funds are available from a 
local infrastructure investor, but the country’s regional 
development bank is able to provide seed financing to 
help de-risk the investment in the two SAF facilities 
with additional financing secured from a consortium of 
international pension funds. Part of the investment package 
included several policy measures from the country, 
including de-risking of the construction costs, tax reduction 
on both construction and the use of the SAF product by 
airlines and support in accelerating regulatory approval for 
construction of the facility. 

Example 2

Bundling multi-country 
SAF sectors

One of the challenges with financing nascent industries 
in many developing and emerging economies is the risk 
profile of those markets. One option to help overcome this 
is to ‘bundle’ projects across several countries. 
A group of four small Central American states all benefited 
from the ICAO ACT-SAF initiative and, working together, 
identified an initial 12 potential feedstocks and sites for 
SAF production across the countries. They worked with the 
Inter-American Development Bank to fund a four-country 
feasibility study to determine the best options for the first 
tranche of investment. Six facilities were chosen, at least 
one in each country, with financing of a total of $1.8 billion 
required for the facilities which range from 50,000 to 
130,000 tonnes of SAF per year. Up to 7,000 jobs in the four 
countries are expected to be generated.
Some local investment and a supportive policy environment 
from the four countries ensured that a consortium of 
multilateral development banks, institutional and private 
investors invested in the process. A multinational energy 
company, which already had retail facilities in one of the 
countries, also invested. The fact that four countries were 
involved helped to lower the risk for the international 
investors, by creating a more stable regional policy 
environment and ensuring that short-term political or 
economic changes in one country was able to be balanced 
across this portfolio.
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Institution type Definition Examples

Public finance Finance provided by a government from either tax revenues or by issu-
ing debt on the bond market, for use in its own country, or as a group 
of countries working together. Additionally, policy support can be given 
in the form of de-risking investment in SAF-type projects, providing tax 
breaks and assisting with reducing regulatory hurdles to development of 
climate initiatives.

Public finance (donor) Finance provided by donor governments from national treasuries, 
provided directly through official development assistance (ODA) or other 
mechanisms; or via other international arrangements (including the 
international financial institutions or funds). Data from the OECD sug-
gested that around $150 billion in ODA was delivered from its members 
to low-income countries in 2019.

 » USAID

 » GIZ

 » UK DFID

Philanthropic funding Several large global foundations exist to help catalyse the investment in 
climate smart technology and energy production. Whilst these institu-
tions would likely not invest in the capital expenditure on a large scale, 
they are often able to work together to look at in-country opportunities, 
feasibility studies and to fund collaborative partnerships that will help 
access the capital needed for development in the long term.

 » Breakthrough Energy 

Global international 
financial institutions (IFIs)

Organisations that provide financial assistance and support to countries 
for economic development and poverty reduction. These institutions 
provide loans, technical assistance, and policy advice to their member 
countries, often with a focus on specific sectors or regions. They also 
play a key role in promoting global economic stability and cooperation, 
and in providing a forum for international economic policy coordination.

 » International Monetary Fund

 » World Bank

Other Multilateral 
development banks (MDBs)

A type of international financial institution that provides funding and 
support for economic development and poverty reduction in developing 
countries. MDBs often have a specific mandate to promote economic 
development and reduce poverty and a specific focus on infrastructure 
development and investment in a particular region, sector or theme.

 » African Development Bank

 » Asian Development Bank

 » Inter-American Development Bank

Institutional investors Institutional investors are organisations that invest funds on behalf 
of a group of individuals or other organisations. They include pension 
funds, mutual funds, endowments, insurance companies, and sovereign 
wealth funds. These organisations typically have large pools of capital 
and invest in a wide range of financial assets, including stocks, bonds, 
real estate, and private equity. They may also engage in other financial 
activities such as lending, derivatives trading, and risk management. 
They have fiduciary responsibilities and need to have certain returns with 
limitations on the risks they can undertake, They also tend to have a 
long-term investment horizon and are less likely to engage in short-
term trading activities. Additionally, they often have a professional staff 
of analysts and portfolio managers who can conduct in-depth research 
on investment opportunities and make informed investment decisions. 
It is estimated that institutional investors look after over $200 trillion in 
funds worldwide.

 » Pension and retirement funds

 » Sovereign wealth funds

 » Mutual funds

 » Insurance companies

Private investors / private 
capital

The large commercial retail and investment banks have access to 
billions of dollars of capital. According to the McKinsey Global Banking 
Annual Review, in 2021 the volume of clean-energy project finance rose 
to $164 billion and private-equity firms invested $76 billion in renewable 
energy, sustainable mobility, and carbon technologies in 2021.

 » HSBC

 » Standard Chartered

 » JP Morgan Chase

 » Bank of America

 » Deutsche Bank

 » UBS

 » Société Générale

Finance sources and institutions
Although exact definitions vary, in this paper, we have used the following definitions of finance institutions and sources

Our thanks to Alastair Blanshard of ICF, Emi Mima of the International Air 
Transport Association and CDPQ for their assistance in drafting and preparing this 
briefing paper.


