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INTRODUCTION

UNDERSTANDING AND MANAGING THE
COMPLEX INTERACTIONS BETWEEN
WATER, ENERGY AND FOQOD

Water, energy and food are the most essential recourses for any society to flourish. The ever-increasing global
population together with the developments related to the climate change constitute challenges to these resources
that need to be addressed in order to pave the way to a sustainable future for the next generation.

Water, energy and food are the three central topics of Dutch expertise. We are world leading in these three fields, and
our engineers are able to integrate them when offering our services worldwide. The Gulf-region is preparing itself for
the future. Many vision papers have been written. It is clear that the role of fossil energy will come to an end and that
other methods to obtain fresh water have to be developed, not only for washing and drinking but even more
important for agriculture.

Kuwait and the Netherlands share a long history of innovative operations. Last year our main oil-company, Royal
Dutch Shell, celebrated 70 years of presence in Kuwait. And recently a high-level delegation from Kuwait visited
Holland to get familiar with the different solutions we have developed to achieve a better energy-mix.

Dutch dredging companies, active in the whole Gulf-region, were also active in Kuwait, reclaiming land and keeping
the waters deep enough for vessels to reach the port.

Very visible is the Dutch contribution on agriculture. It is a joy to see so much Dutch cheese, vegetables and meat in
the Kuwaiti supermarkets, but far more important is our expertise in assisting Kuwait to set up its own agricultural
production. Most of the healthy, fresh homegrown Kuwaiti products, eggs, dairy, veggies, have a clear link with
Holland.

Both Kuwait and the Netherlands strive for a more sustainable future. In Kuwait the introduction of Vision 2035 shows
the intention of Kuwait to diversify its economy. The recent opening of one of the biggest solar energy generators on
the world, shows that Kuwait takes the energy transition very serious. Kuwait is a loyal partner realizing the
Sustainable Development Goals of the United Nations, making the world a better place.

The coming years the Dutch focus in the Gulf will be on water, energy and food. The achievements we made in Kuwait
are worthwhile to practice elsewhere in the Gulf-region. The promotion of these three themes will be central at the
Dutch pavilion at the Dubai2020 World-exhibition.

| am sure many Kuwaiti’s will join us.

Frans Potuyt
Ambassador of the Kingdom of the Netherlands
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2.1

2.2

Introduction

Report objective

As the WEF Nexus has risen on the agenda of various GCC countries, the Dutch government has
developed partnerships with GCC governments on this strategically important topic. The Dutch
government is looking to establish a bilateral cooperation on the Nexus thereby enabling business to
business (B2B), knowledge to knowledge (K2K) and government to government (G2) cooperation.

With the rising challenges to meet its nationals’ demands, Kuwait published several initiatives and
strategies to help meet its water, energy and food security. With respect to the Nexus, it rose on the
agenda of Kuwait’s Third Arab Water Conference 2018, where specialists from across the Arab world
convened in a working session on the WEF Nexus®. The objective of this report is to identify the status
of Kuwait’s water, energy and food security with respect to the WEF Nexus. This would be particularly
in relation to the availability of primary freshwater, energy and food resources along with the
challenges faced.

Thereafter, it provides a snapshot with respect to what national strategies are in place and what
technologies/practices are implemented across each intersection of the Nexus, with a particular focus
on food. The report concludes by highlighting some of the possible investment opportunities for Dutch
companies in Kuwait and the engagement channels that can be utilized.

Summary

Understanding Kuwait’s situation with respect to the Water-Energy-Food (WEF) Nexus helps provide
insight on the type of initiatives and investment opportunities that would be applicable to the country.

Figure 1 provides a summary on Kuwait including its different resources: power and water mix, food
production and acquisition. It also highlights some of the investment opportunities with respect to the
different aspects of the WEF Nexus: Water-Food, Water-Energy and Food-Energy. A comprehensive
list of investment opportunities can be found in chapter 3.

! Water, Energy and Food, Nexus in MENA, 2018



Figure 1 Kuwait Summary

KUWAIT OVERVIEW

LAND AREA:

CLIMATE:

TERRAIN:

ARABLE LAND:
ENVIRONMENTAL ISSUES:

ENVIRONMENT AGREEMENTS:

NATURAL RESOURCES:
POPULATION:
URBANIZATION:

GDP (PPP)
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17,818 km?

Dry desert; intensely hot summers; short, cool winters
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Limited natural freshwater resources; some of world's largest
and most sophisticated desalination facilities provide much of the
water; air and water pollution; desertification; loss of biodiversity
Biodiversity, Climate Change, Desertification, Endangered Species,
Environmental Modification, Hazardous Wastes, Law of the Sea,
Ozone Layer Protection

Petroleum, fish, shrimp, natural gas

2,875,422 (July 2017 est.), 69.5% Expatriates

100% of total population

USD 291.5 billion (2017 est.)

0.4% Agriculture, 58.7% Industry, 40.9% Services

USD 66,200 (2017 est.)

Petroleum, petrochemicals, cement, shipbuilding and repair, water

desalination, food processing, construction materials

The State of
Kuwait

Arabian Gulf

 Kuwait City

~

Arabian Sea

KUWAIT WATER-ENERGY-FOOD RESOURCES

Power generation in Kuwait

Kuwait generated 27 TWh of electricity in 2015, the vast majority of which

came from crude oil. The residential sector is the biggest consumer, followed

by commercial and public services.
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Natural Fuel Renewables Waste-to-Energy/ Nuclear
Gas Oil (solar, wind etc.) Biogas
Power Mix 8% 92% <1% 0% 0%
No
Trend A Y A A plans

Water production/withdrawal in Kuwait
Kuwait's water consumption is among the highest in the world at more
than 447 litres daily per capita. Desalination provides the bulk of the water
supply, followed by treated wastewater and groundwater. The agricultural
sector is the biggest consumer, followed by the municipal sector.

m oo <

Thermal Desalination Reverse Osmosis Treated Surface &
(fossil fuel) (from Grid) Wastewater Groundwater
Water Mix Desalination 65% 18% 17%
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Food production and acquisition in Kuwait

- Kuwait's food imports in > Kuwait has made agricultural 3 Kuwait has around 2880 farms
2015 were worth USD investments primarily between ‘u, o2 covering 141 km? that produce
33.3 billion ¢ Ethiopia and Sudan, at around ‘\". .‘:’ vegetable, crops, cattle, sheep,

> In 2016, Oman's top food P USD 10 billion. ‘.’u" goat and poultry, with poultry
partner was the UAE, > FDI has not been formalized as Y production leading the food

Food Imports

and Somalia.

Production Handling &

Storage

followed by Singapore

a policy
Foreign Direct Investment
in farmland abroad

Distribution &
Marketing

Processing &
Packaging

larger food security strategy.

option or as part of a industry in Kuwait.
Domestic Food

Production

Food loss in industrialized asian countries across supply chain

OD= M Q= O~

Significant opportunities exist

to reduce losses at handling &
storage, and consumption. Along
with biogas opportunities post
consumption.

Consumption

HIGHLIGHTED INVESTMENT OPPORTUNITIES

Investment opportunities for Dutch companies (for full list, refer to Chapter 4)

Water-Food

- High-tech greenhouses > Advanced irrigation (i.e. drip)
> Hydroponics & aquaponics > Food monitoring systems

> Urban & vertical farming > Food import derisking & early

Agquaculture

Water-Energy

warning systems

Water

> Renewable powered desalination > EOR alternatives (i.e. CO,)
> Sewage sludge to biogas > Solar water pumps
4 T&D network efficiency Solar water heaters

Water fixture efficiency

District cooling

Food-Energy

> Greenhouse and storage cooling systems
Food > Biogas production from landfills
> Biomass from halophytes
> Route & inventory optimization
> Physical/emergency stockpiling (i.e. food
reserves)
Energy > Virtual stockpiling
> PV for irrigation pumps



2.3

The Water-Energy-Food Nexus

The Water-Energy-Food Nexus is the inextricable link between, water, energy and food: the actions in
one area often have an impact on the others. For this reason, the WEF-Nexus approach has gained
significant traction over the years as a holistic method of resource management and sustainable
development. Figure 2 and Figure 3 have been developed have been developed to illustrate the food
security and water security tradeoffs for the GCC, respectively. Information specific to Kuwait’s
market and resources was presented where applicable.

Figure 2: Food Security Trade-offs in GCC?

How secure are the country’s food sources? Are they resilient against climate and market shocks?

Price Crisis

arable land, and increasing population
< Asasmall country, Kuwait has relatively limited bargaining power in international food markets

Is there political and social support for the How water intensive is the food
method of food production and acquisition? Is production/acquisition method, is the water
itin alignment with the strategy and vision of consumed locally, or is it virtual water?
Kuwait?
< Local food production uses non-
< Farmers and fishers benefit from renewable and limited groundwater
grants and other government-driven aauifers
incentives. Security
% Culturally, fishing and agriculture are
encouraged 7\
7 o N\
Social/ & e ey )
political acceptance <-:'.. .'..\ Water savings
N /
N\ S

\‘....... /

- o=

Cost savings Oil & gas savings

== = |ocal production eeeeee Foodimports

«  Food imports are more prone to climate and market shocks as demonstrated by the 2007/2008 Global Food

% Kuwait’s local food production is constrained by a number of factors, including its climate conditions, limited

What is the food production/ acquisition method
cost? Are the costs likely to fluctuate?

RS

% Local food production is common in
Kuwait, however it is very resource —
intensive and less efficient than
imported food, which are at risk of price
fluctuations driven by market forces and
climate change

2 Figure 2 is based on EY internal analysis

How energy intensive is the food
production/acquisition method, considering
the complete value chain of a food product?

o

% Food imports are energy intensive,
however this falls outside of
Kuwait’s energy consumption

The need to desalinate local
brackish aquifers makes local food
production energy intensive

2
o



Figure 3: Water security trade-offs in GCC?

How secure are the country’s water sources? Are they resilient
against climate and market shocks?

< Renewable powered desalination is more secure in the long-
term, because it decouples water from fossil fuel

< Groundwater extraction is prevalent, however aquifers are

depleting faster than their regenerative capacity

Is there political and social support for How does the water production/acquisition
the method of water production and method impact domestic water resources?
acquisition? Is it in alignment with the
strategy and vision of Kuwait? Security ¢+ Desalination in all forms enhances
water availability, while
% Government targets to FOZENCN groundwater extraction depletes it
diversify Kuwait’s energy mix  Social/ .-',f\\'..
inadvertently support non-  political @~ =\ =< Water savings
fossil fuel desalination acceptance | % .7 ’_‘
% Strong government \‘S - 7/ /s
awareness on need to scale \ ‘}.’ \ .-.
back groundwater extraction - b .’0” & gas
and invest in replenishment Cost savings . &
- savings
activities

What is the water production/ acquisition = = = Fossil fuel desalination

method cost? Are the costs likely to +++ee Renewable Energy How resource intensive is the water

) . e ?
fluctuate? - = Groundwater extraction production/acquisition method

3

% Renewable powered
desalination does not require
fossil fuel, thereby presenting a
large national energy saving

2

<  Desalination is energy-intensive,
and the cost will vary as energy
prices fluctuate

% Cost of renewable-powered

desalination is likely to decrease

as cost of renewables continues to

drop

When analyzing food security, Kuwait has to look at fundamental tradeoffs associated with different
food security strategies. For example, a strategy of local food production relative to food importation
is signficantly more water and energy intensive, as water used in agriculture results from energy
intensive brackwish water treatment or wastewater treatment. Consequently, while local food
production provides greater security and potential cost savings, energy and freshwater are major
constraints that need to be addressed.

In the case of water security, a strategy of renewable powered desalination relative to traditional
cogeneration is more expensive in the immediate term, though providing greater long term security
(and potentially lower costs) as it decouples water from fossiel fuels. As Kuwait looks to expand its
local food production capacity, it must address the associated constraints of food, water and energy.
Strategies, policies, and initiatives tackling such constraints are explored in section 2.6.

3 Figure 3 is based on EY internal analysis
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Background context

Kuwait is a small country in the Arabian Peninsula with a total area of 17,817 km?. The history of the
country is traced back to the start of the development of Kuwait City as a major trade hub in 1613. In
1899, the Sheikhdom of Kuwait became a British protectorate, before gaining sovereignty in 1961.
Kuwait is a constitutional Emirate with a semi-democratic political system that allows the direct
election of a National Assembly.

Figure 4: Geographical map of Kuwait*
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With the discovery of oil in 1937, and the start of exploration in 1951, Kuwait transformed from a
trade and boat-building hub to a major oil producer and exporter. This transformation resulted in
major socio-economic and environmental changes, which continue to this day. In 1990, development
in Kuwait stalled due to the Iraqi invasion of Kuwait and ensuing First Gulf War, with the impact on
growth was felt throughout the 1990s. As Kuwait increased oil production, the economy of the country
recovered, driving gross domestic product (GDP) and population growth as depicted in Figure 5Figure
5 and Figure 6°.

Figure 5: Population growth in Kuwait since 1960° Figure 6: GDP in Kuwait since 1975 in USD current®
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Kuwait’s high GDP is driven by crude oil and refined petroleum exports, which constitute 81% of total
exports®. The country’s oil reserves, the fifth largest in the world’, and its relatively small population
makes Kuwait a wealthy and high-income country with large cash reserves. Such wealth has allowed

4 Lonely Planet, Map of Kuwait, 2018

®> The World Bank, Population growth and GDP in Kuwait, 2018
5United Nations Statistical Division, Comtrad, 2018

7 OPEC, World Share of Crude Oil Reserves, 2017
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Kuwait to maintain its water and food security through fossil fuel powered desalination, and food
imports.

However, such high reliance on the country’s fossil fuel and national wealth for maintaining water and
food security, makes Kuwait particularly vulnerable to stresses like fluctuating oil prices, population
growth, increasing standards of living, and climate change. Today, 98% of the country’s 4 million
inhabitants are urbanized and concentrated in the capital, Kuwait City. This demographic
transformation led to an increase in demand for resources that far exceeds the country’s natural
carrying capacity. By 2050, the population is projected to grow by 40%, to an estimate of 5.6 million,
further straining the country’s scarce natural resources.

Although fossil fuel and food price linkages are a global phenomenon, the interdependence of the two
is more severe and critical in Kuwait. It is important for Kuwait to adopt a water-energy-food (WEF)
nexus (the Nexus) approach to manage these three vital sectors. The Nexus is an integrated and
strategic management approach that can drive resource efficiency, productivity and synergy across
the three interlinked sectors, thus addressing the country’s future development.

Kuwait resources

Despite having significant economic capabilities and resilient government reserves in cash, Kuwait has
very limited natural resources in water and land. These conditions results in fragile sectors that rely
predominantly on oil reserves and revenues.

Freshwater
Current Outlook

Kuwait’s primary sources of freshwater are from underground aquifers (mostly non-renewable),
seawater desalination and treated wastewater. Kuwait’s water consumption per capita is one of the
highest in the world, historically exacerbated by significant government subsidies on tariffs, though
both water and electricity tariffs were significantly revised in 2017.

Kuwait is an arid country where freshwater is a scarce resource and the only source of natural water
is groundwater. Groundwater in Kuwait is classified as one of three types: freshwater (salinity < 1,000
ppm) used for drinking and in domestic activities; brackish water (salinity ranging between 1,000 ppm
and 10,000 ppm) used for irrigation; and highly saline water (salinity > 10,000 ppm)2. Brackish
groundwater in Kuwait flows from Saudi Arabia at an annual rate of 20 million m?® through two
aquifers: the upper Kuwait group and the lower Dammam group®. Groundwater is used predominantly
in agricultural and livestock-related activities. Since the 1970s, the Dammam aquifer has been over
abstracted through over-irrigation resulting in seawater intrusion, water logging and soil salinization®
- thereby endangering the aquifer.

To satisfy its freshwater demand, Kuwait has invested in seawater desalination and wastewater
treatment facilities. In 1951, Kuwait became the first country in the world to commission a water
desalination plant to meet its potable water demands. Since then, Kuwait has expanded its network

8 E. H. AlAli, Groundwater history and trends in Kuwait, 2008

9 Aquastat, Kuwait country profile, 2008

1M Al-Murad, Waterlogging in Arid Agriculture Areas Due to Improper Groundwater Management—An
Example from Kuwait, 2017

11 M. Hamoda, Desalination and water resource management in Kuwait, 2001



of seawater desalination plants to seven, with an installed capacity of 2.43 million m? of desalinated
water per day'? as of 2014.

The third source of freshwater in Kuwait is treated wastewater. The concentration of the country’s
urban population in one major city facilitates this approach. In fact, over 90%*° of the population is
connected to a central sewage network that gets pumped into wastewater treatment plants (WWTP).
Today, 60% of Kuwait’s 800,000 m3/day of wastewater gets treated at The Sulaibiya Wastewater and
Reclamation Plant. The plant uses ultrafiltration (UF) and reverse osmosis (RO) membrane, and is
designed to meet a capacity of 600,000 m3/day. The treated water is used in agriculture, industrial
and groundwater replenishment activities®3.

As illustrated in Figure 7, desalination accounts for 65% of Kuwait’s total freshwater demand (92% of
municipal and industrial needs)**, highlighting the country’s strong energy dependence for achieving
water security. In terms of consumption, agriculture comprises the major consumer of water at 54%,
as shown in Figure 8.

Figure 7: Sources of freshwater in Kuwait!* Figure 8: Water demand by sector in Kuwait'>

Today, Kuwait’s water consumption is among the highest in the world at more than 447 litres daily
per capita’®, and it is steadily growing. To satisfy this demand, Kuwait’s Ministry of Electricity and
Water has commissioned 8 new desalination plants, shown in Table 1.

Table 1: Planned desalination plants in Kuwait®

Facility Capacity (MIGD) Expected tender release
Doha RO Phase 1 60 Awarded June 2016
Zour IWPP North Phase 2 107 Under evaluation
Kheran IWPP Phase 1 125 2018

Zour North IWPP Phases 3 & 4 75 2019

Al Nwaiseeb Phase 1 75 2020

New Shuaiba South 50 2021/2

New Doha East 100 2022/3

Doha RO Phase 2 60 2024/5

12 The Cooperation Council for the Arab States of the Gulf, Desalination in the GCC, 2014

13 13A. Abusam, A. Shahalam, Wastewater reuse in Kuwait: Opportunities and constraints, 2013
14 FutureDirections, Kuwait: Food and Water Security, 2015

15 Business Year, Kuwait, 2018.

16 MEW, International Water Summit, 2018.
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Future Outlook

Desalination plants are both capital and energy intensive, with negative environmental consequences
that include greenhouse gas emissions along with brine discharge into the sea. Kuwait’s water demand
has been growing significantly and is expected to increase by 6% annually until 2030, Figure 9
demonstrates Kuwait’s projected water demand under a scenario in which fossil fuel desalination
shifts towards renewable energy powered desalination, and in which treated wastewater is better
utilized, thereby reducing the burden on the country’s groundwater aquifers.

Figure 9 Projected demand in freshwater in Kuwait!”

4.0 - - 4.0
= 35 3.5
E
= 3.0 - 3.0
8 25 - 25
E 2.0 2.0
£ 15 1.5
e
% 1.0 1.0
= 05 0.5

0.0 0.0

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
OMatural Water Used o'Wastewater Reuse BFossil Fuel Dasalination
DGoundwater Lise pCSP Desalimation O Total Demand Kuwai

For Kuwait to ensure water security in the future, an adoption of a combination of the below measures
and initiatives is proposed to overcome the existing and speculated future challenges.

How will Kuwait maintain its water security in the future?

Supply: As demand for domestic and agricultural water increases, renewable-powered
desalination is one option that could replace current fossil fuel powered technologies. In addition,
the use of treated wastewater will increasingly be employed to limit the depletion of the country’s
groundwater aquifers. Kuwait will also look toward expanding and reinforcing the country’s water
storage, transmission and distribution infrastructure.

Demand: Kuwait must develop national strategies and programs that encourage greater demand
side management efforts across sectors. The government must continue its efforts of subsidy and
tariff structure reform, thereby rationalizing consumption of water resources across sectors.
Behavioural changes and application of new technologies will bring about the change that is
needed to reduce overall water demand.

17 saif et al., Water Security in the GCC Countries: Challenges and Opportunities, 2014

10
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Energy
Current Outlook

Kuwait is blessed with abundant Oil and Gas reserves, the fifth largest in the world’. Crude oil
production dominates Kuwait’s total primary energy production as depicted in Figure 10. To diversify
its Oil & Gas products, Kuwait has recently increased its efforts to develop its natural gas fields, which
were historically left unexplored due to cheap and prevalent crude oil. The Kuwaiti government
approved a plan to develop non-associated gas fields in the country’s northern Jurassic formation and
to increase production to 510 million scfd up from its current 180 million scfd output®.

Figure 10: Total Production of Energy in thousand tonnes of oil equivalent18

- 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000 180.000
Thousands of Tonnes of oil equivalent
m Natural Gas m Crude oil

Kuwait is capable of meeting the bulk of its energy demand via its domestic fossil fuel reserves.
However, the country is increasingly replacing fuel oil with imported natural gas for its power
generation. Per capita consumption of electricity in Kuwait is one of the highest in the world,
historically exacerbated by significant government subsidies and an under developed tariff system.

Kuwait suffers from summertime electricity blackouts due to high cooling load requirements and a
shortage of supply in natural gas to operate the power plants. To eliminate blackouts, Kuwait has
recently signed a 15-year purchase agreement for LNG to secure gas supplies, while it develops its
domestic natural gas fields.

At present, Kuwait has 18.3 GW of installed capacity!®, dominated by steam turbine and gas turbines.
Future power plants will consist of combined cycle gas turbines that will be operated by natural gas,
and that will reserve fuel oil for emergencies.

As per the Kuwait Vision 2035, the country aims to generate 15% of its electricity demand from
renewable sources by 2030. As such, Kuwait is constructing the Shagaya Renewable Energy Park, the
country’s first renewable energy project. Once the first phase of this project is complete, Kuwait will
produce 50 MW CSP, 10 MW PV and 10 MW from wind?.

Another significantly non-utilized energy resource lies in the organic fraction of MSW. Kuwait currently
produces about 1,056,120 tonnes of organics or about 44.4% of total MSW waste?’. This waste stream
has a theoretical electrical energy potential of 203 GWh, 0.3% of total generation in 2015. The
separation of the organic fraction and its anaerobic fermentation would also lead to improvements in
Kuwait’s planned WtE facility at Kabd Solid Waste Treatment Plant by decreasing the moisture
content. Further benefits of the application of biogas technology include:

8 International Energy Agency, Kuwait Energy Balance, 2015

19 King Abdullah Petroleum Studies and Research Center, GCC Energy System Overview, 2017

20 HELIOSCSP, Kuwait’s 1% Concentrated Solar Power Plant

21 Al-Fadhli, A, Assessment of Environmental Burdens of the Current Disposal Method of Municipal Solid Waste
in Kuwait vs. Waste-to-Energy Using Life Cycle Assessment (LCA), 2016

11



Reduced risk of landfill fires

Reduced landfill volume, and therefore lengthening of existing landfill lifetime
Contribution to Kuwait’s renewable energy target

By-production of organic fertilizer that can be used for landscaping

From a demand perspective, Kuwait is one of the highest per capita consumers of electricity in the
world, where in 2014 each inhabitant consumed 15,213 kWh daily®. Between 2000 and 2015, the
residential consumption in electricity has consistently increased at around 4% annually with no sign
of slowing down, as shown in Figure 11.

Figure 11: Growing residential electricity consumption in Kuwait between  Figure 12: Breakdown of electricity consumption
2000 and 201522 in Kuwait by sector?3
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The anticipated peak electricity demand in 2025 is expected to reach 25GW?*. In order to satisfy this
demand, Kuwait has commissioned the five-phase Al-Zour North Independent Water and Power
Project (IWPP), which uses both natural gas and gas oil for power production.

At present, Kuwait is starting to develop renewable energy infrastructure. As 85% of the energy
demand is satisfied through fossil fuels, the projected growth will result in greater greenhouse gas
emissions.

Future Outlook

For Kuwait to ensure energy security in the future, an adoption of a combination of the below
measures and initiatives is proposed to overcome the existing and speculated future challenges.

22Hussain A., Residential Electricity Consumption in the State of Kuwait, 2018
B EA, Kuwait Electricity and Heat, 2015
24 Wood, M., Electricity and Water Demand Behavior in Kuwait, 2012
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How will Kuwait maintain its energy security in the future?

Supply: Renewable energy will steadily increase in contribution to Kuwait’s energy mix with the
Shagaya Renewable Energy Park project under development. Kuwait Vision 2035 aims to increase
this share of renewable energy in the total energy mix to 15% by 2035. Additionally, Kuwait will
increasingly use natural gas to meet its demand in energy.

Demand: Kuwait is undergoing major revisions to utilities tariffs and subsidies to encourage
rationalized consumption. Policies and laws new will encourage greater demand side management
efforts across all sectors — with private sector involvement and investment required. Initiatives will
increase in the form of distributed energy resources (e.g. solar cooling and power), mandatory
green building codes, ESCO markets, as well as the greater adoption of energy saving smart
technologies and systems across sectors. Behavioural changes, brought on by awareness and tariff
reform will also reduce the overall demand for energy.

Food
Current Outlook

Kuwait is a small country of 1.8 million ha, where only 11% or 200,000 ha are cultivable and around
107,000 ha are suitable for irrigation development?. Currently, less than 1% of the land is cultivated
and agriculture contributes less than 0.5% to the country’s GDP®. Although domestic agricultural
production exists, its capacity is limited and the country relies heavily on imports to meet national
demand.

Kuwait has around 2880 farms stretching 141 km? that produce vegetable, crops, cattle, sheep, goat
and poultry. Poultry production leads the food industry in Kuwait?® and the country is the global leader
for the halal food industry?’.These agricultural areas are located in Wafra in the south, Al-Abdali in the
north and Al-Sulaibiya in the centre of Kuwait?®. Kuwait is home to many hydroponic facilities and was
the first country in the Middle East to establish hydroponic farming back in 1955. Today, the majority
of the hydroponic farms are private organizations that have established a presence in Kuwait.
Faisaliya, the country’s largest hydroponic facility, produces most of Kuwait’s vegetables, fruits, herbs
and flowers.

Aquaculture has a long history in Kuwait, and government assistance supports many marine fisheries
that catch shrimp, tilapia and other types of finfish. In recent years, new aquaculture sites boosted
the country’s tilapia production to more than 250 tons per year, and fish have become a larger
component of the country’s food supply mix!®s. One of the projects under the Government’s 2018 to
2019 Development plan is the Economic Fish Farming Project aims to domestic production of fish
(farmed or otherwise) local demand?. The program is headed by the Public Authority for Agricultural
Affairs and Fish Resources (PAAFR), and involves a number of initiatives including education and
training.

25 WTO, Trade Policies by Sector, 2011

26 A, Al-Nasser, Poultry industry in Kuwait, 2006

Y|HAG, Kuwait cements position as global Halal industry leader, 2018

BEAOQ, Family Farming Knowledge Platform, 2018

29 Kuwait Times, Kuwait eyes fish self-sufficiency to narrow supply, demand gap, 2017
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Figure 13: Breakdown of food imports in Kuwait39
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Kuwait’s lack of arable land, coupled with an arid climate and the absence of rivers and limited rainfall
makes it ill-suited for large-scale traditional crop cultivation. To satisfy the growing demand for food,
the small country has historically leveraged its oil revenues to finance agricultural imports, which
constitute 91% of the country’s food supply®L. In 2015, Kuwait ranked as the 59" largest food importer
in the world by import value. Between 2010 and 2015, food imports have increased by 12.7% annually,
from USD $17.6 to $33.3 billion? and have fared around 16%* of total imports. Kuwait’s main food
trade partners are India, Saudi Arabia and Australia, as depicted in Figure 13. The Netherlands is
ranking 8-th in food exporting nations to Kuwait in which the export of vegatables&fruits and food
products is still relatively low.

Kuwait performs well on the Global Food Security Index (GFSI): it is ranked 26 globally (highest in
GCC) with a score of 74.6%>*. Despite its current Food Security Index score, Kuwait is still highly prone
to food insecurity in the future. Its poor resilience to food security pressures is highlighted in Figure
14 particularly with respect to water, oceans and demographic stress.

30 WITS-World Bank, Kuwait Food imports, 2015

31Arab News, Kingdom imports 80% of food products, 2014
32Kuwait Food, 2017

33 Index Mundi, Kuwait — Food Imports

34 EIU and The Economist, Global Food Security Index, 2017
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2.5.3.2

Figure 14: Kuwait Food Security Index pressures34
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Future Outlook

On the demand side, food waste and loss in Kuwait is significant. Kuwait is one of the largest waste
producers in the world, and over half all household waste consists of foodstuff3>. As a major waste
stream, food waste is an untapped resource for fertilizer and energy generation that is ending up in
landfills with associated negative effects such as increased amounts of landfill gas.

In addition, significant quantities of foodstuff is lost throughout the supply chain. Food loss in
Industrialized Asia, which includes Kuwait, is predominantly concentrated in the stages of handling,
storage and, at a later stage, consumption, as illustrated in Figure 153,

Figure 15: Food waste across supply chain in industrialized Asia3®
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As Kuwait’s population continues to increase, it will face a challenge in meeting growing demand in
addition to the lack of sufficient arable land for growing fruits and vegetables domestically. For Kuwait
to ensure food security in the future, an adoption of a combination of the below measures and
initiatives is proposed to overcome the existing and speculated future challenges.

35 p. A. Koushki & A. L. Al-Khaleefi, An Analysis of Household Solid Waste in Kuwait: Magnitude, Type, and
Forecasting Models, 2011

36M. Kummu et Al., Lost food, wasted resources: Global food supply chain losses and their impacts on freshwater,
cropland, and fertiliser use, 2012
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How will Kuwait maintain its food security in the future?

Supply: Food imports will remain important in Kuwait food security strategy. The development of the
agriculture sector, although limited, will shift towards biotechnology, high-tech greenhouses and
improved farming practices and crop selection. Aquaculture will continue to dominate, as seafood
becomes an increasingly important component of the food supply mix. Kuwait will also look to consider
climate and market risks more rigorously in its international food import strategy and adopt national
risk management strategies such as physical stockpiling and early warning systems.

Demand: Efforts to curb food wastage and loss will continue through better education/awareness and
logistics. Storage and distribution of food will become more efficient, utilizing IoT to monitor, control
and manage food quality and loss. Additionally, more food waste will be diverted from landfills to more
productive uses, such as fertilizer production and waste to energy, as well as controlling wastage in
post-harvest processes.
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2.6
2.6.1

26.1.1

2.6.1.2

National strategies, visions and objectives

Federal level

The run up to 2035 will witness a series of reforms and investments aimed at implementing the visions
and strategies of Kuwait. Although these strategies target different sectors, they all share similar
overarching components: sustainable use of resources, diversification of the economy and sources of
water, energy and food security, innovation, education and awareness. National visions, plans and
objectives are detailed below, consisting of both supply side and demand side elements.

WEF security is ultimately about building resilience, which requires diversifying the supply and
demand strategies that complement one another and engaging the population in a meaningful way
to change their current behaviours.

e Paris Agreement (INDCs)

¢ Agenda 2030 and the SDGs

eUnited Nations Framework Convention on climate change (UNFCCC)
e Kuwait Vision 2035

e Kuwait National Development Plan 2015-2020

e Kuwait Oil Company 2040 Strategy

e Forums and Exhibitions

Paris Agreement (INDCs)*’

Kuwait, among other parties to the UN Framework Convention on Climate Change (UNFCCC), have
formally submitted their Intended Nationally Determined Contributions (INDCs), outlining their
national circumstances and climate actions they plan to take to. The INDCs came before the Paris
Agreement, which is a universal climate change agreement that required all parties to put forward
their best efforts through nationally determined contributions and to strengthen these efforts in the
coming years. In November 2015, Kuwait published its INDCs®” highlighting their planned projects such
as reducing their GHG emissions from the most contributing sector, energy.

Agenda 2030 and the SDGs*

The UN Agenda 2030 for Sustainable Development is the central UN action plan that embeds 17
Sustainable Development Goals (SDGs) and 169 targets that are critical for humanity and the planet.
The successful implementation of Agenda 2030 is founded on efficient peer learning and knowledge
sharing between nations.

Kuwait’s National Committee on Sustainable Development Goals monitors national data and reports
the progress on the SDGs®. In 2019, this progress will be reported as part of the first Voluntary
National Review (VNR) submission to the High-Level Political Forum (HLPF). The VNRs provide a
platform for partnerships and are intended to accelerate the implementation of the Agenda 2030
worldwide.

37 INDCs, State of Kuwait, 2015
38 UN Sustainable Development Platform, High-Level Political Forum, 2018
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2.6.1.3

26.1.4

2.6.1.5

United Nations Framework Convention on climate change (UNFCCC)*°

Kuwait has always shared the concerns of the international community with regards to the changing
climate and the risks that this phenomena is posing globally. In December 1994, Kuwait joined the
UNFCCC and, ten years later, it ratified the Kyoto Protocol in 2005,

Kuwait Vision 20354

The Kuwait Vision 2035 is a long-term policy vision that was launched in order to reduce the reliance
on oil and to create a resilient economy through diversification, private sector participation and
improved effectiveness of government administration. Kuwait Vision 2035 is focused on transforming
the country into a regional financial and cultural hub by 2035 through 279 projects and 28 programs.
These programs include topics such as growing non-oil economic activities, improving GDP and Human
Development Index (HDI)*.

Figure 16: Kuwait Vision 2035 roadmap*®
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Kuwait National Development Plan 2015-2020%*

The Kuwait’s National Development Plan (KNDP) was prepared to achieve the ambitions of the Kuwait
Vision 2035 and to implement national transformation. The plan comprises five strategic directions
aimed at improving citizens’ engagement, creating a more effective government, prosperous economy
and nurturing nation while becoming a more relevant global player. To achieve these ambitions, the
KNDP defines twenty indicators (with sub-indicators) aligned with the seven key pillars which are:
global position, human capital, healthcare, living environment, infrastructure, economy and public
administration. KNDP’s targets include increasing the share of renewable energy to 15% by 2035,
investing an additional 11% to develop national assets and infrastructures, as well as adding more
than 3,500 new small businesses in order to boost innovation and competition.

39 UNFCC, Kuwait Ratification Status
40 Kuwait Direct Investment Promotion Authority (KDIPA), Kuwait’s Plan for the Future, 2018
41 Kuwait National Development Plan, New Kuwait, 2018
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2.6.1.6

2.6.1.7

Figure 17: The Kuwait National Development Plan or "New Kuwait"#
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Kuwait Oil Company 2040 Strategy*

Kuwait Oil Company (KOC), responsible for the exploration and production of hydrocarbons in Kuwait,
has developed a strategy to ensure its sustainable operation by 2040. Some of the main objectives of
the strategy include efficiently providing energy security to the State of Kuwait through energy
management, energy efficiency, reduced greenhouse gas (GHG) emissions and a reduction in energy
costs.

Forums and Exhibitions**44

In more recent years, Kuwait has hosted a number of forums and exhibitions to attract international
businesses to its energy, water and agriculture sector. The Conference on Energy and Water Efficiency
in Kuwait and Kuwait Green Building Conference and Exhibition are annual events that attract
speakers and business representatives from across the industry. In 2018, the first Kuwait International
Agro Good Expo was held and attracted exhibitors from across the GCC and the world. In addition, the
Kuwait Investment Forum 2018%, organized by the Kuwait Direct Investment Promotion Authority,
was a widely successful event that attracted over 1,000 participants from 55 countries.

It is worth to note that, UAE’s Expo 2020%*, Connecting Minds, Creating the Future, will occur between
October 2020 and April 2021. This event acts as a gateway to encourage worldwide collaboration to
generate sustainable technologies to solve global problems, including water, energy and food security.
The main themes of the Expo are Business, Expo Live, Legacy, Youth Connect and World Majlis.

42 Kuwait Oil Company, 2040 Strategy, 2018
43 Kuwait Investment Forum 2018
44 Expo 2020 Dubai UAE, 2018

19



0c¢

‘G 9|qe] pue ¢ 3|qel ‘€ 9|qe ] ul pa1uadsald aJe s3102s oy ‘AJaunod ay3 SS04Je N0 palIIed swel304d pue SSAIIBIHNUI JUDIDLIP SYI JO SMIIAIDIUI
puB Y24easaJ SAISUIIXS UO paseq 349M B1ISID Yyaes Jo) Suliods ay] *(s9oualajaid Joawnsuod ‘suoiie|ngal pue Sme| ‘JUsWUOoJIAUD "8'3) suoljeyiwi| pue syiduauls
SJapIsuod |enualod ymmoud ajiym Asaunod ayy ul st A3ojouyday pue yoeosdde Jeinojpied e paysi|geisa-|[dam Moy 03 saie|ad [9A3] Alunie|A ‘|einualod yimousd
pue [9A9] Ajlunlew uo paseq SI eI 9Y] ¢ d|geL Ul el49114d 9y} Jad Se paJods pue pauljzno ale ASojouydal/yoeosdde yoea Jo suolleywi| pue syiduasls syl

Yimous ysiy S paysijqelss ||osM S

YmoJas wnipan v 19yJew ayy ul Suigiaw] 4

yimous mo1 € yaJeasad juediyiusis Jo 309foud 10)1d ‘NOIN “4apuaL €

ymmoJs oN C 1Uasaud SSaUDIBME/ISDIDIU] C

ywoud Sutuipag T 1U93SIXa-UON T

uonduosaqg 240§ uonduosag 240§

|ernualod yimou3 ASojouyaey/yseosddy Apaniew ASojouydal/yoeosddy

salbojouyaal/sayopoiddo snxanN 43/ Jo 113312 buliods :z 3|qo L

'V Xipuaddy ul punoy aq
UBd SDAIIBIHUI BY3 404 S92UDJ43J 3y "SJedA g 1sed ay3 uiyym sweadoud pue sanieul Suipuodsaliod Yim pajdnod ‘[1e3ap Ul 3035433Ul SNXSN YIea o) Jiemn)|
ul pazi|ian Ajpuasund sayoeosdde pue s3130j0uUyI3} SNOLIBA Y] DUI|INO G PUB ¥ ‘€ ‘Sa|ge] ‘Djiymuealn ‘Alundas pue sojweuAp 43\ 4o Suipueisiapun [9A3] ysiy
e 3ulpinoad ‘SnXaN 9yl O sa3exul|4a1ul pue suolelalul Xa|dwod 3yl 24n3nJis djay sdejp snxaN 9yl ‘0c 24n31{ pue gT 24n314 ‘GT 24n314 ul pajesisn||l sde|p
snxaN ay3 y3noaya pasnided s| Aiqunod ay3 ul panalyae si Alnaas 43\ Yaiym ui Aem aya ‘oaisneyxa jou ysnoyy ‘poo4-A34au3 pue A3iau3-1a1epn ‘poo4-191e AN
}0 $3235433Ul SNXaN 9yl 03 SuipJodde paunianJis s 4a3deyd syl “Hemny UlyM SNXaN 43 Y3 JO 91e31S Jua44nd 3y Jo Joysdeus e apiaoad 03 swie Ja3deyd siyl

joysdeus snxaN 43/M 1lemny|



T¢

sisAjeue |eusaqul A3 uo paseq s gT aJnSi4 ¢,

sqe) buian

Buie) Jajem adeuns
" Bunwiey J93emIapun ﬂ_
E oo evenpers |- (5o woion] [sowodona] { revonvense
ueys Aiddns pooy ' .

swaishs buiwem Aue| [ Bundioois Buyooid 3ewi|d BuneS 100PINO Buey J0opur

agm%%sﬁ
— == -
[ ] (o o] [spowen] Gonsaes 4o [Feseaeas]

—  ——
2an3ynouby aimynoenby

;
uoIPNPOId Pood
poo4-121eM

(swd) amynoenbe
waishs pasop

aunyinaenbe
pajeiBaIu]

[erem moapeil |
paseq-pue

Waishs ananoenbe
papuadsns

BuLLIE; 2geuiRsns

BuuLiey 21e(dwa)

Aueqa g 400391

sednosay J21eM

Aysaioy g Buideospue

saun0say andur

E uideospuel
E P24 pue 12ppoy

Uoneujesaq
1ojemeas

2dA) @2unosay spoyraw uopesLT
T T T

auug uoneulesaq

(uspoeiq pue ysaiy)

123eMpUN0ID

soiserew| [aminow] [xoosson] [aminsemv] (i) [messr]

uspoelg

2amynaenby puejur

aunynaenby

uonoayes jeyy | [owo | [anoxa] [aamen |

s, DIl SNX3N PO04-1310AA DID 8T 24nbi
.LwHNEUCSOLM pue uoljeuljesap Jaljemess ‘191eMd1SEM

‘spoyiaw uolesiull wody Suidues S32IN0SDJ J91BM JO UOIIBIDPISUOD DAISUIXD Y} 03 anp dew 3y} JO UO0[3I3s d3esedas e Ul PaJIAOI 4. SIIN0SAI JAIBA\ "191eM
pue 492|113} ‘pad4 pue JBPPOS Se Yans uol3dnposd pooy ul pasn [elialew ayl Sapnjaul $324nosaJd andul pasinbas ay] ‘uoonpoud jo ad13oesd Ag umop uayo.q
Jayuny aJe sal408a31ed 9say) ‘suodwi pooy pue ainynd8e ‘ainyndenbe ‘Adlep pue 32031saAl| :Suipnjoul palIUap! aJe spoylaw uonisinboe pue uoldnpoud
poO0} snolieA "Ja1em Jo aARdadsiad ayl wody sindul snoliea sy pue uojonpoad pooy sasojdxa yaiym JJ9 ayi ul dejy SNXaN poo4-121eA\ Yl SMoys 8T aJnSi4

PO04-491eM\

1€



[44

(ssea3 sapoyy se yans) anlsuajul
J31em Ajjesauas ase sdoud yappoS -

(@334w) $924N0S3J J21eM J0J sdoJd JaYylo spodwl uo ddue||a) PIdNpPaY - paaj pue Jappoy Jo
Ai010e4 PO94 |BWIUY HIEMNY - C S yUM $212dwod UOIIBAI}ND JBPPOS - J9ppoy 40 puewap Y3iH - uononpoud Jisawoq 8-4M
sjuswaJinbaJ uonesdiul
Budnpau ‘Jappoy se asn Joy salunyoddQ - pasy |ewiue
8T0C dn 3jeas 01 3nduip anoud Aep - 1U931U02 JuaINU Ul ySiH - Joj Sulwuey sedje
JeUIWS-YSIH 2y3 Jo a1do] - S C SUOI1IPUOI P3||043u0d saJinbay - Juswadinbas indul moT - -0JOBW puUE pIaMeas L-4M\
spJepueis ulp|ing
u33.3 Asojepuew pue Asejunjon yum ASusuAs -
wue eAijesieq ‘syue|d anizeu sjuswaJinbaJ uonesdiul
000°0T 4910 JO uoneAnn) - salalien doud BuronpauJ ‘4oppoy se asn o4 saiunlioddQ -
swied a1ep Mmau 3ulia1si8au ul saduajjeyd |eda - J91BMUYSDJ} 10} PISU PIJNPY - uoI123]3S
pa493s1334 000009 490 - v v sdoud jo A1arien paywi - sdoud jueus|0} 183y pue es - 9lewli|d pue aAleN doid 24N Nou8y 9-4M\
Auedwo)
Axnod payun yemny -
w.edq qleynm |v -
(s88a o1uedio
98ueJs-9944 *SA s33a pawey
|erJawwod "a°1) sadAy
dn1as snoleA yum yemny Asynod uo uidsew yyosd moT - 19u A114nd3as pooy ay3 SuipeT -
1noySnouyy peasdsapim uolje[i3uaA Jood 1U3ID1442 924N0SAY -
2Je swuey Aiynod - S S 0} aNp S3E3JqIN0 ISEISIP 03 dUOIJ - SUOI}PUOD d3_WI|D 3Y} 104 3|qeHUNS - Asyjnod jo Sujwieq Aajnod S-4M
ERIEIE R CEN]
SOND pue 92UBJI3|0} JD1BM dUI|ES ‘DIUBRISISDU DSEISIP
S3AIIBINUI ON - € T SpJeMO] 9JUe]SISaL/Uol1eNSaY 21 |qNnd - ys8nouys splaiA anosdwy 03 sanunpoddQ - SOND 7-4M
3uizeud
10} Uo11e1289A/gNIYS |BANIRU JO Y IB| - sjuawalinbal @24nosaJ pue
(030 ||ejuled ‘Bunjesadway *a°1) a3eWI|D - 10edWI |EIUBWUOIIAUD ‘SYBIIGIN0 dSBISIP ‘SIS0
AJunod ay1 jo seaue :Aq pauieJisuod ase 92npaJ ued (uondnpoud Allep 4o 1eaw) swalsAs
93.4Y) ul peauds swie4 088T - v € Swia1sAs uoionpoud ulead ‘yemny uj uolnpoud Jejnaiyied Jo ad1o0yd pue ugisap ay] - swa1sAs uoionpoud €-4M
uononpoud |eso| Suiseasdul pue sodwl
3203153AI1| 40} paau ay3 Sudnpau ‘a|qeuleisns
sui8sew yo.4d 3saysiy ays yum 9J0W 9 UBD UOIIBUIWISUI [BIDI}I3IE SB YoNns
950y} 9SIeJ 0] PaUl|oUl e SidwWle - spoyiaw Suipaauq uielad :poylaw Suipaalg -
Aljenb uo paseq spaalq 1UeJ3|0] 1B3Y dJow pue
€ T Jejnoijied Jajaud Aew siaWINSUOD - | SAISUDIUI DIINOSDI SSI| 9 URD SPIJQ JB|NDIYIEd - Suipaalq a|qeuleisns -4M
sp|alA Jay38iy auojaiayy (1208
pue syeaiqino aseasip Jamo| ‘Ayjenb 3onpoud pue mod
0OV4 3 Hemny usamiaq J3y31y ul s3nsaJ aupipaw/synpoud Aleurislan juawdojanap g ‘quie| ‘wed) | Aieq g Aiynod
S9SEISIP YI03SAAI| UO NOIA - € € pue| a|qeJe jo adelioys - 40 Suioyuow pue Suisuaol| panosdw - uo139910.d >203159AI7 3203159AI7 203159A17 T-4M
Aylunpoddo ASojouyda]
(s)weadoud/(s)anneniu| Yyimouo Ayanien suolzeywi] sy18uans Jo yoeouddy z Mo8aje) T Ao8aie) NS

SANIIDIIU| SNX3N POO-I3I0M HOMNY € 3|qD[




€¢

pueiainiep - padeuew
swue{ eAjesie] - Aj4adoud 10u i Sye31gINO 3seasip 1aysiy |eadde |ejpsswiwod/a1jgnd
SWJe4 UIWSEA - € v pue sp|alA paonpauJ ul 3jnsas p|no) - 9pIM pue 9Sewep [eIUSWUOIIAUD PAJONPY - Suiwueq ouedip 6T-4M
ssa20.4d
pue 303]|02 03 }NJ1HIP dJow Ajjel3ualod - $192113434 |EIIWAYD YHM
J1uedio o1uadolq Iyseme |y - v € 51502 Y3SIH - pale1dosse safewep |EIUSWUOIIAUD SZIWIUIA - $1921|13494 d1uediQ 8T-4M
sw.iey Aauoy 4oy pazi|ian aq ued
1841 pug| }jInqun pajiwl| sey Hemny-
(suonejjeisul Suidasy| a9q Alpiwny pue isnp ‘saunjesadwal puewsap 1@ 159491Ul |B4N}ND SU0J1S
uequn) Auedwod aag isnr - v € 3uipnjoul ‘SUoIlIPUOd JBYIeIAN - uoljeuljjod 4o} Suridnos oy saiunloddQ - Suideayeaq uequn LT-4M
sdoud juela|oy 1eay
pue 1jes jo Alljigejieae uo Juapuadaq - Suiwieq
SaAle| S T SUOI}PUOD Paj|oJ3uoduUN - £35S 0} SS9J0B PUB JUI|ISBOI DAISUDIXT - 191\ 90B4INS 9T-4M
spJepueis 8ulp|ing
uaa.3 Asojepuew 13 Aieaun|oA yum sa134auAs -
9240)40M pP3||1)S sdoud jo Ayauien aseasou| -
aJinbaJ Aew asueualulew xajdwo) - AduaI21)49 924N0SAU SZIWIXE|A -
1 T X3dVD Y3IH - 1UDWUOJIAUD SUIMOJS P3||0JIU0) - Sulwue4 uequn Sujwueq ST-4M
s1o9loud paseq wa1sAs Jo syuswalinbau Jo1em ||esano
awoy 40} s1s1xa Ajunwwod 9|qIseay sAem|e Jou S| ydIym ‘swaisAs s90onpaJ ‘so1uodolpAy Yyim paulquiod UaYyp\ -
AlQ B J2AIMOY ‘Y emn)| s1uodolpAy yym pajdnod aq 03 spaaN - paJinbaJ 4azi|1349) ON -
ulyum sjo|id/sanneniul oy - v C X3dVD YSIH - uodwnsuod Jajem pasnpay - sojuodenby YT-4M
uoljeut|jod jo yoeT -
uoljeulweluod 192113434 '3 9pIo13sad Jo asn padnpay -
SulwJey 2084491, SwISIueSJ001d1W J33BM JO MISIY - AvAnonpoud doud paseasou] -
sojuodoupAy Juapuadapuy Sul03UOW JUISISUO) - spoyiaw |euonipesy
wuey eAjesied - I v X3dVD YSIH - 03 paJedwod Aduaidiyya uoneduul ysiy - Suiwuey ouodolpAq €T-4M
sasod.und |euol1eanpa aAIds UR) -
paJinbau s1 @dueuajulew juedyusis - spJepueis sguipjing
paunj-auly pue paudisap uaa48 Asojepuew 3 Alejun|on yym sai3iauAs -
S9AIIBINUI ON - € T Aly8noioyi aq 03 paau SwalsAs - 1U31D1y42 3502 13 ASuaug - sawop-olg ZT-4M
JEICINCEN
WOoJj UOIBUIWEIUOD J3jINbe |B1ud}0d - uoliediul oy 493em ysady Supnpoud ajiym sasnoyuaaud
S9AIIBINUI ON - € T w)sAs xa|dwod jo Suiuny aul4 - sdoud J0j suo1}Ipuod Suimous |eapl saeal) - 191eMEdS TT-4M
Ayarien doud paseasou] - sojuodoupAH
sasnoyuaaus Bu1]0023 Joj syuswalinbau ASiaua a8.eT - Aduaidiyye 921nosau panosdw - sasnoyuaaud pue
|eauswiIadxa [ulemQ |v - S C uoljeul|jod aie|oey) 10U s20Q - AvAnonpoud doud paseasou] - 4291-ySiH $9SNoYuaI9 0T-4M
YSIH ‘sa18ojouyday wied
@1ep anbiun jo Juswdo|ansp (sono
9|eds 10|id :weuSoud SOND 2Jue)sisal }jes pue jeay ‘ysnelp *9°1) ASojouydaloiq
A8ojouydai01q s 4SI - € € SpJemo] aduelsisal/uonelsay aliqnd - | ‘eseasip pue ‘spjalA paroidwi Joj saiiunyioddo - 3 UOI109|3S |eIIMY 6-4M
Anunuoddo ASojouyda]
(s)wesdoud/(s)anneniu| Yyimouo Aunien suoleywi sy18uans 10 yoeouddy 7 Mo8aje) T Ao8a1e) NS




174

(swueq ulwse, “3'9) swuey

Buljood [ewiue

1sow ul pasn Ajuowwo) € q asn Ja1em ysiH - wuey Aue ulyum [jeasul pue 91ea3aiul 03 Aseq - Joj suey Sunsin 8urjoo) 9z7-4M
(powin
(uoneusidsueniodens uaym) 3u1330| Jo1eM puE BSEISIP SIUBASIJ -
AJunod ayi ssouoe ysiy) spoyraw uonesiul 8ulnpayds pue SulioyuowW Hews -
Suideaspue| ul pasn AjopIM - z q 1310 SWOS UBY) 1UDIDIYD J91eM SST - 9JUBUIIUIBW PUE IS ‘UOIIe[|eISUl JO dSeT - uonediul Aeads SZ-4M
9JOW UIAD J91eM
(swue4 Joapes ‘swieq 92npaJ 03 sanbiuyday padiawqgns parosdwi -
esAeyog ‘swueq ulwse, 3u1880| J91EM puUE DSEISIP SIUBADU( -
*8'9) swuej 1sow ul pasn 1502 Juawade|da Sulinpayds pue Suloyuow ews - uonesiu| $924N0SaY
Ajuowwos uonediul dug q € pue asueualuiew y3iy Ajpanepy - Aduaidiyye Jorem ysSiH - uonedu dug Jews 1918 A\ vZ-4M
A31Un23S pooy SPJEMO] }1J2Ud(q uol1eAI9SUO0D pue AlsiaAlpolq |edo| suioddns -
SAIIBIU| SISBQ JIEMNY C T 9|q18ue) ou yyIm asn arem ysiH - wis11n03-029 Joj Aylunuoddo - Ansalod €T-4AM
*SWa1SAS UOIIBAIL|ND JUBIDIYYD 9SN
-J91BM JIBWS 10} 0S|V *(9JUeJ9|0) 1|ES pue 1eay
24N} N2y Sp|aluaaly - paulejutew pue padeuew Ajuadoud ‘191eM) U0I1199|9s doud pue Aduad1y4e uolesil
1leMNY SsoJoe $S9|UN $324N0S3J J21eM UOI3dNPOo.d pooy ‘l10s ul syuswanodwi Joy salunyoddQ - Ansauoq g Ansauod
peaudsapim si Suideaspuer - v S 104 sa19dwod Ajjoauip Suideaspuer - Hemny| ssosoe 3uidedspue| peatdsapip - Buideaspueq Buideaspueq 13 Suideaspue C¢-4AM
44VVvd 109foid
SuiwJed ysi4 slwouod] - syodw|
Sulwuey a3ed uedny |y - |euoi8au wouy sad1d ysiy JamoT -
JeaA/sauuol S]UaLIINU WOJ) Swoo|q [eS|e |e1seo) - uononpoud
0€T Jo uononpoud sag8ed ysij |e20] 4oy 1oddns Jusawuianos Suoys -
98eJane UB YIIM ‘Z66T 40 Ansusp y3iy wouy syeasqino asessiq - $32035 ysiy uuieq - (VLN
9UIS 1IBMNY Ul Paysi|qe1sa $9109ds dAISEAUI JO YSIY - ainjnaenbe aJnjjnaenbe aydouy
||om uaaq sey Sulwey ade) - v S 1e34Y1 Ajluljes pue jeaH - |E1SEO0D J0) B|qe|IBAR BUI|ISEOD DAISUDIXT - -13INw pajesdalu| paseq-eas TZ-4M
44vvvd 9loid
Suiwueq ysi4 olwouod3 -
OV4 8 yemny|
‘aunynoenbe y8nouyy Aunoas
pooy panoidwi uo NOW -
SIvy ‘Aiojesoge|
421easal Sal1aysly eieywy -
SIvy ‘Adayoley eidej] - uolnpoud
OV4 pue yiemny| ysij |e20] 4oy 14oddns Juswuianod Suos -
‘(S1vY) wa1sAs uonewuoju| padeuew Ajuadoud jou i ‘swalsAs pasojd 1BMNY Ul $}203s ysiy Suupaq -
ainjjnaoenby |euoiday - Ul UOI1BUIWEIUOD pUB 3Se3SIP JO YSIY - SISOWSO 3SJaA3J Ja1eM YSijoelq
ainynaLse s910ads ulelad 211SUO WouJ) 284eydsIp auliqg JO uonezi|in -
ejlej|e pue eide|} pajedaiu| - S 14 Joj ysiey 001 aq Aew aunjesadwa] - Ja1em ysiydedq 3unsixa jo adesn - | ainynalse pajesdaiul paseq-puel ainjnoenby | 0z-4M
Anunyuoddo ASojouyda]
(s)wesdoud/(s)anneniu| Yyimouo Auunien suolneywi sy18uans 10 yoeouddy 7 Mo8aie) T Ao8aie) NS




S¢

uolIINN pue poo4
Joy Ayuoyany 21gnd ‘Anus
40 1od 1emny| je sa|qe1adan
pue S3InJ} 40} S21BD[$114DD
AsejuesolAyd jo sauenss) -
ov4d

Suoyuow
y3nouyl adeisem pue Sso| pooj 22nNpay -
S$3B2.4g1N0 3SEISIP dUI0qPOOy 3|qissod

pue yiemny ‘a[33ed Adlep ul ‘uteyd Ajddns pooy ayj ssoJoe wouJy A1ajes pue yijeay o1ignd unoaloud swasAs
ea1qino (gs1) aseasiqg uns ul Anq Jap|oyayels uediyiudis adinbau Agaiaya ‘3404 01 wey, wody synpoud pooy swajsAs Suonuow Sulionuow
Adwn7 jo Juawssasse pidey - [ v |I!M pue “19A paysi|qeiss ||9Mm 10N - 4O Uleyd anjeA ayl JoHUOW pue yoes} 01 ANjIqy - A1ajes poo4 poo4 €€-4M
19)Jew pooy
|euOI1BUISIUI BY] Ul Ul pajiwi| I Jamod
Suruiedieq siemny ‘Aaunod |jews e sy - ded Supsu
S20¢ suodwi puewsap-Ajddns s,11emny| Suiduejeq Ajpuesuod -9p pue u
03 sodwi pooy uo jueljal U0 92uapuUSdap JIA0 YIM paleldosse Agasayi 218 Alljiqeieae ‘@o1d ‘Aljenb uo paseq sdiysiauled 011BDI}ISIDAIP
AllAB3Y UlRW [|IM JIEMNY| - S S SHSLI 9)eWI|d pue 1aJew Juediuds - $9143UN02 SNOLIBA WO pooy 1odwi 03 AN|Iqy - apeuJ) [euoljeusaiu| 1odwi poo4 suodwi poo4 | zE€-4M
sanbiuydal uollIpuod |10s aziwndo pue Ajiauapl -
Suisuas ajowas Suisn 9240340M p3||1¥js ul a8epoys - aJnisiow
94Nn3siow |10S JO SUlIOUUOIA - v € Ajige|eoss - |10S Jo Sulioyuow awl-|eas ajgeua-ASojouyda] - Surioyiuow 10§ Aujenb jlos TE-4M
uol1eWJO0) Wewweq ay) e J00d aq Aew
191BMI]SBAN PleaU] SISOWSO Ja1em paysiuajdas pajdesixa jo Ajjenp -
9sJanay Suisn a81eyoay juediyudis aq Aew sasso| pue Aduaidiyyg - Aduadiawa J0j Ja3eM B|qe|IBAY -
J9)inby eIy SulsSsassy - 12 € A13JBS Y1IM SYS1I Pa1eIdOSSY - 9|qiseay Aj|eaiwouoda pue Ajjealuyda) - | ssajinbe Suiysiuajday | Jerempunoln 0€-4M
©35s 0] 984eY2SIp BUlIq JO s1oedwl |BIUBWUOIIAUD
JUSWIUOJIAUD 33 Ul paseajas | 9yl yum Suljeap Joy saidojouydal jo Alljige|ieay -
aulig pajesiuaduo) Jl uonnjjod auljes pue |eaIWBYD ‘|ewtayl aulq ul
wo.y S|edaullA a|qenjep y3nouya saliaysly pue swaisAsoda S|eJaulw 8yl woJj anjeA 3u1eald Joy [e1aualod -
J0O uoI1oeIIXT Jo |esieaddy - v € aulew syedwi Ajaainedau aulg - aJnjnoenbe spiemo) Uo1daJ4IpaJ Joj [e1Iu10d - Juswaseuew aulg 62-4M
Spue| ualieq aSIMJIaY10 JO UOIeAI}N) -
S9AIIBIIUI ON - € T peaidsapim jou aJe sdoud Juesa|o) }es - $d0Jd JUeJ3|0] }|BS YIIM JUBN|4d 3sN - 1uan|yye aunyndenby 8T-4M
HSIY 18 weudoud (LYIM)
saI3ojouyda] uoneweay
puy 1uswieal] J91emalsepn -
9seaJoul 0} pajdadxa 98.4eyoaJ Jajinbe |ed111e Y}IM 151X S91842UAS -
sl 1eyl anjeA e ‘ainyjnduide ul 24n3 ndl3e ul Ja1eMalsem
pasn 3ulaq 1l Jo %/S punoJe 22130eud paieady Jo adesn Sunnowoud saidijod Juauin) -
YUM ‘131eM 91SeM pajeal 01 ysepjaeq a1jgnd/|ednyjnd swos - paJinbal Ja1eM315EM JO JUBWIESI] AJel1ia) ON -
%0 punoJe $a1n111suod Ja1empunoJd ;g sdoud ‘|10s 1921|1143} 2113Y1UAS JO asn padnpay - J21BMIISeM
XIW J21BM JU31IND S JIemny - S € 0] UOJ1eUIWRIUOD |B1aW AABBY JO SYSIY - $924N0S J21BMUS3JJ JO UOIIBAIBSUO)) - paj2Adal /paieal| J218M31Se/\\ LT-4M
Anunyuoddo ASojouyda]
(s)wesdoud/(s)anneniu| Yyimouo Auunien suolneywi sy18uans 10 yoeouddy 7 Mo8aie) T Ao8aie) NS




9¢

‘wa3sAs Sujuiem Ajies ayy
UMO 01 3240} 3Se] paledipap salinbay -
ur Anq

'219 $191SeSIp |ednjeu ‘s1ySnoup ‘syd0oys
921ud Jo ased ul 92ual|isaJ Suliayo ‘sisulled
110dwi pooy Jolew Jo sysii paje|aJ a1ewl|d

S9AIle[}IU] ON - € T pue yoddns uswuaanos adinbau [jIpn - pue 1Jew 1seda.404 pue Joyuow 01 ANjiqy - | swaisAs Suiuiem Ale3 YE-4M
Ayunpoddo A3ojouyda]
(s)wesdoud/(s)anneniu| ymouo Aunien suoleywI] syi8uanis Jo yoeouddy ¢ Ao8aie) 1 Ao8aie) NS




L¢

Jeay s1seM

7 (aw @°1) uonesodens pue uoles|i4 7/

UoneIaU3B0) APAD pauIGUIoD
yeuys
f AN

s|qemauay

7 abueyox3 uoy v./

uoneuljeSaQ 423EMPUNCID ﬁ w ﬁ

(0y "@'1) paseq aueiquialy

(33W/Qaw/4sw
7 (DAW "2°1) uonesodenas *2'1) uonjesodeAas [\

7 Juawied.L j

yspjoeig pue Ja1em eas

)

E

SisAjeue |eusaiul A3 Uo paseq sl 6T 34n3i4 o,

fouaiie dwng

[ERIERETE

(siw) sdwnd puim

[CIIENCEN

fouspiye 121eM

fouspiye Jaj10g

sdwnd pasamod s|qemauay T

s191e3Y J91eM 1ej0S

7 fouspiye adid ﬂ 7

uonnquisia

pue uoissiusuel]

uonNqLIISIQ B UoISsIWSUe L 7

4318\ J0j) ABaauz

ABi3u3z J0j 1238 M

sassadosd ABiauz

uonessuab Jomod

Gurss304d any 15504 | | uompenxa any 15503 | | poo) Jotog | | fenmrew mew EEs)
7 Il I Il | o]

(1922 "2'1) JewayL

r T — ]
Bmtm,,oi i Jodsuen aii i mcimmi i m;,ooi i paay a_ai

[ Buioos | [ P23y sa10g | [ Buoos | [ a2y Jalog

_\LJ
E E E i dooy ummo_ui Tmum;mmi i m:_,ooui

"JUSW3EDJ] J21BMILSEM PUB S313IAIR0E SeS pue |10 ‘Aisnpul ‘uoilesauagd samod se yans
J91em ay] -adAy ASojouyoal Aq pajusw3as

‘uoindwinsuod Jo seaJe Uo paseq palyisse|d st uoindnpoad ASiaua ay3 ul pasn
‘191BM P31BUI|ESSP pUB JOIBMIISEM ‘I91BMPUNOJS SpN[dUl S22INOS Sy "J91BM JO S9IJNOS JUDISHIP JO JUSWIEdI}

950D SNXaN AB12U3F-1230/A DDD 6T 24nbiI

9Y3} PUE J331BM JO UOIINGIJIISIP PUB UOISSILUSUBJ] B3 ‘OSN JO SEaJe ujew 0M) UO paseq palyisse|d si uoionpoud Jaizem ul A31aus jo asn ay uononpoud ASisua uj
J91eM JO 3sn 3yl pue uolnpoud Jazem ul A3iaua Jo 9sn ay3 :s10adse ujew om} uo paseq padojaAap DI ayi ul dejn SnxaN AS1au3-a91ep) 9yl SMOYS 6T 24n314
A3J4au3z-1918 M0 rakS



8¢

sed |eanieu Jo Suluang uaidlaul

03 Sulpes| ‘puewsap A1dLII3|9 pue
J91BM Yd1BW 3,U0pP USYO YdIym ‘olres
uollesauad gojn 01 MIA |ewndo ue

104 paudisap aJe sal1l|1o.) uolesauado) -
X3dVD Y3IH -

uolleul|eSIpP |eWJY] 40} Suswalinbal ASuaus ayl
Surdnpau Agaiays ‘ssadoud uoizesauadod ayy aziwido
01 pash aq ued ‘(salie11eq "8-9) adelols ASiau] -
uoljeul|esap |ewJayy

10} uollesauad Jomod wouy weals 19npoud-Aq Jo asn -
51500 |10 |[aN} MOT -

Asea 3uljdnod uonessuad

Ja1em pue Jamod sayew aul3seod Jo Ajljige|leay -

2SI yeAijepay |v - sed |eanieu 03 Ajddns Jajem 1emny| ul pazijian ASojouyaal Jueujwopaud Q3aN/4SIN
(@3IN) ddMI J007-2v - € q 8u1jdnod yum pajeldosse sysi juatayul - | 3yi st (QIIN/4SIN YHm 31240 paulquiod) uonesausdo) - - 9]2A2 pauiqwo) uoljesauado) 7-IM
A3ojouyd= sagua||eyd paile1dosse ay3l Inoyym xiw Adisua
(av) uondiospy -¢ 01Ul 3Y JO UOIIPPE 10 SMO||e }I Se aNnss| AdualliwIa1ul
Q3N Paseq -(IHd) (O} 31 s9ssalppe OY Yum Ajoalip Ad Suluiquio) -
Ja8ueyox3 1eaH aie|d -¢ YHM pauiquod Aj3oaaip 9q 01 19A SI Ad - Axdeded pajjeisul
uol1eU||ESDP J91BMEIS (3uswaoe|dau |e101 Ul 3Jeys 1axJ4ew Sujuled s| pue uoleuljesap
10} waisAs @3N 10|id -T auesquIsW YUM paleldosse) X3d0 YSIH - |ewJay) 01 pasedwod X3dyD 19Mo| sey OY -
¥SIY 18 weuSoud (1al) J91eMEDS JINS uelqely s109/oud |euoiSas pue |euoneu
sa|Sojouyda] uoleuljesaq Jo aunjesadwal ysiy pue Ajuijes ysiy 9|easadie| Aq uo 3ysnouq Ad 4o s1s0d Suiddouq - 23e4015/Ad yum
|ewusy] ayl ydnoayy S € | 0318npawnajl| sueiquaw QY padnpay - 1lemny aduelpe.sl Jejos ysiH - SISOWSQ 95J9A9Y €-IM
s9s5920.4d UoljeUllESDP 1IEMNY Ul UOleUleSap
|ewJayy uaaund Suinoadwi |ewJayy jo uondope Suimols -
1€ 1SIX3 SaAle}Ul dWOS - (nd
0} paJedwod ¢dS) pue QY 01 pasedwod
p1i8 aya ein Auaua Q3N/4SIAI) SWwa1SAS JO X3dVD 49ySIH -
9|qemaual Aq aiow pue aiow Ajle1diswiwod (dsD ")
paljddns aq ||Im (yy1emnys se uolleul|esap Yiim paieldajul ag 03 19A 28eJ031s [ewuay) panosdw| - |ew.ay) Jejos yum uoneul|esap
yans) siuejd Oy ‘xiw A31aus 2Je (dSD Se Yons) swa1sAs [ewsays Je|os - Ad PuUe dSD 40 51502 pasnpay - | (IIN/4SIN/QIIN "o°1) | patamod ASiaua
S S31JISIDAIP UIEMNY SY - v € 1uswaJinbai A8uaua y3IH - 1leMNY Ul duelpe.ld] Jejos YSiH - | uolleuljessp |ewJay ] a|qemauay Z-IM
ASojouy2a) 01 3|geINOAR) 21BWI|D |BIOT -
suoinedljdde |elasnpul/ainynolide ul pash aq
ued (uadounu pue ajeydsoyd) sjuslIINU PAIBAOIDY -
ssa204d Supnpoud ASiaua 1ou e
wa)sAs pue syuey uonsadip | sisedoiq jo wuoy ay3y ul 38pn|s Jo uonsadip diqoseuy - a3pn|s
SaAIleIIUl ON - S C 21q0J3BUE J0J 150D JUBWISAAUI YSIH - 1lemny ssoJde pajesausd aemas Juediiudis - | a8emas wouj sed-olg seg-olg T-IM
Anunyjoddo ASojouyda ]
(s)weadoud/(s)anneniu| yimouo Aunien suolneywi sy18uans 10 yoeouddy 1 Ao8aie) NS

sanjapul snxaN ABJaug-1310/A oMY ‘7 3oL




6¢

J/V 10}
sd03j004 U0 Ad JE|OS |[elsul 0}

w1sAs [euonipeJy 03 patedwod X3dO JomoT -
53502 ASojouydal Jejos Jaylo pue Ad Suiddouq -

sd0-0) yum siauped Sy4) - yemny| ui peoj 8u1jood ySiH - SWalsAs
wa1sAs 8ulj00d 4ej0S dAL - q € w?a1sAs plgAy e ssajun ‘Adualyiwislul - 1emny| ul dduelpeddi Jejos ysiH - 3uijooa-ie|08 TT-IM
s191eaH
J91B N\ JBJOS SuolIn|os enby - 19)Jew yimou3 ysiH -
SurieauiBus qeehisug - |9A3] [euonieu 1e suoinendas Suiioddns Suidiswg -
:8uipnjoul sajuedwod jo uolie|nsuj yadoud 4o} Juswadinbau ySiyH - 10¥ 21nb pue s3uines 3502 YSiH -
Jagquwinu e y3noayi yiemny| ul sw1sAs ulleay Ja1em |eUOIIUSAUOD A3ojouyo Suijood g
p|OS aJe sia1eay Ja1em Je|os S v uey3 $3s00 uolje|eisul JaysiH - 104 P}INS ||9M }EMNY Ul ddUBIpe.I] JejoS YSIH - SJ91e3y Jajem-Je|os Suneay Jarep 0T-IM
1uswaosdwil AJUaIdI4YD YJOMIDU 40} WOOoJ YSIH -
HSIH ‘Auswieasy Aduaid1ye yaomiau y3iy Sunsixs o1 anp (vawvos o'1) waisAs
J119u8ew y3nouyy swaisAs 1uswanosdwl Jo 1509 |euidiew ySiH - Sunoluow ysnouayy Juswade|dal Jo/pue sdueuajulew
Suidid uazem jo 3uljeas aA1dnusip pue Aj3s02 aq ued Suiiinbau sapou wa1sAs Jo uollealudp| - Sunoyuow QR
paonpadJ ayy uo Apnisiojid q € @Jueuajulew Jo/pue Juswade|dal adld - s3uines walsAs Jalepn - pue Aduaidiye Suidid 6-IM
AdUa131WIBIUI YIM SBNSS| ON -
A8J3Ud JO 924N0OS B|EMBUDJ PUE ‘|BJINBU UOGIE) -
suol1do [an} |BUOIZUBAUOD UBYY J3I[3SOD - uolnpoud |anjoiq
A3ojouyda JOJ pasn aq ued 1eyl paameas pue aed|e Suipn|dul
SaAIleINUI ON v T |anjoiq jo Alunjew uo juapuadaq - 1IEMNY| Ul 3|CB|IBAR 13}1BL-0I0 DAI}BU SNOLIBA - dwnd Ja3em [anjoig 8-IM
sdwng $1500 UOI1BD1414103]9
131B/\\ JBJOS SUOIIN|OS Enby SPIOAE pue ‘9jiqow walsAs sayew adesn pus-40 - 1odsueuy pue
Surieauidua qeeAisul q v wa1sAs pugAy e ssajun ‘AdusniwaLiul - 1emny| ul dduelpeddi Jejos y3siH - sdwnd Ja1em Jejos Suidwnd 42180 /£-IM
9seaJoul Ajjednieu |Im
d1MM Ul pasn sajgemaual uo|329uUu0d
J0O 24BYS 3Y3 ‘PaIJISIDAIP p1i8 ueyy 3502 Jaysly ‘Ajpuauun) - d1LMM d1MM
s xiw ASJaua |euolleu ay3 sy- v € wa3sAs plgAy e ssajun ‘Aouaniwiaiul - 1IEMNY| Ul dduelpe.d] Jejos YSiH - paJamod Jejos paJjamod 3y 9-IM
4SII B MIN
‘981eydau 4ajinbe |edIe
104 191eMIISEM PajeaJ) OY JO
asn ay3 uo Apnjis 9|eas 10|id -
auliq Jo4 284eydsip
pinbi|-049z uo SaAlleI}IU| ON -
(Vd3x) Aduady uonosioud
|EIUBWIUOJIAUT JIEMNY| (Ayuijes pue
9yl Aq paie|ndau aJe eas ainjesadwal y3siy ‘yadap) Jno ueiqesy
91 0jUl BULIQ JO J91EMIISEM QY3 0} paie|aJ saduajeyd |ealuyda] - 1nun Aja8Je| st 1ilemny| ul 984eydsip |elsnpu| -
pajeadJy ‘4a3em 3uljood SW1sAs 40 150D - s9ssa20.4d uoljeuljesap pue Jamod ‘|elsnpul
23.4eydsIp 1ey3y 15800 a9y} uondope J0J 3Sn J21eM Y}IM paleldosse (uolnjjod auljes
uo sjue|d uoljeuljesap pue uollnjos/A30jouyaal 03 BAIDNPUOD 3q 10U pue |ewJay) ‘|eaiwayd ‘a°1) syoedwl [EIUSWUOIIAUD jJuswaSeuew 28.eyosip
sjue|d uamod ‘sasnpul |y - S € Aew a84eyasip uo suole|ndaJ uaJin) - a3 SuiSeuew oy sa180j0uyda) Jo Alljiqe|IeAy - 98ueyosip ua1ep\ | J93eM |RlIISNPU| S-IM
Anunyuoddo ASojouyda]
(s)weadoud/(s)anneniu| yimouo Ayaniey suoljeywi] sy18uans 10 yoeouddy T Ao8aie) NS




o€

1ue|d JUBW1LeI] J9IEMIISBAN
eAqie|ns 1oy sisixe

wa3sAs Sulionuow eyeq -

- 91Ep 01 S1SIX3 UOI1ez||eJIuad
ou y3nouyj ‘s|ans| Suihuen o1
1emny ul saluedwod dnoug
-) ssoJoe padojanap Sulaq aue

SwalsAs Jaylo pue Sulalow
ul syuawisanul |eyded auinbau Ae -
uleyd an|eA SSoJIe S195Se JO uoljeadajul

pUETIVVEEY Yo} KCTVh
pue dnouo-y| 03 SSUIAES 3502 JUBDIHIUSIS Ul }NSaJ ue) -
uleyd an|eA seo 1g |10 SSOJIe S35SO| pue

Swa3sAs Sulionuol eleq - S € pue uol323||02 ejep ul sasuajjeyd - | uondwnsuod 924nosaJ asAjeue pue Joyuow o3 Ay|Iqy - swa1sAs Sulionuol ST-IM
pasn s1 z0) uaym SuLI91sanbas uogJed Jo Wio4 -
Ja31em pasnpoud Ansnpuy
Suisn 03 pasedwod uonnjjod Jajinbe paonpay - pue sen g |10
weJiSoud AuAnoe ayenbylies paseasoul Jo ysiy - uoIIN}ISGNS UOII(Ul J91eM D1SBM PIYEDI} ul asn Auaua
AJanodau |10 panosdw| “YS| - S € | sJajinbe ojul uollEUIWEIUOD 20D JO SIY - 10 20D Aq ss9204d YOI W0y SSUIARS WEDIS J9IBA\ - | UOIIDRIIXD [3N) [ISSO pue Jajep $T-IM
ENY
‘wesdoud (133) sa18ojouyda]
Aduaiiyy3 ASuaug -
#T0Z Ul s8uip|ing 5103295 pue sajeJiw] |[e Suowe syjliey Jajem Suisty -
||e 10} P3SIADI 92110kUd JO 1e},BES PUB BWEPIIST SB YoNs sapod Sulp|ing
9po) uoleasasuo) Adiaug - uaa48 Auojepuew jo uondope pue aduadiowy -
|1PUNO) @d331 Se yans sapod Aduaidiyye
Sulp|ing usaJo Jemny - S S SjuleJisuod Juediudis oN - | Suipjing uaaid Asejunjon Sunsixa jo uondope 19 - 24N1X1y J91e\ S24NIX1y J91e/ €T-IM
Su1j002 1011151
Suipinoad Auedwod Ayijian
e 19A J0U SI 8Jay3 Ing ‘Uemny
ul syuswdolanap a1eAld Joy 101295 91e)59-|eal Su1j002 [euonyipeJ) 01 patedwod %0 INoge
pasn 8uiaq si 8u1j002 12LSIP - S 4 40 S3SN( pue SWooq Y1IM paleldossy - 01 uondwnsuod A3iaua saanpaJ Suljood 1013sIq - Surj00) 1013810 8ulj00) ZT-IM
Anunyuoddo ASojouyda]
(s)wesdoud/(s)anneniu| yimouo Aunien suoleywi syiduans Jo yoeouddy 1 Ao8a1e) NS




T€

sisAjeue |euJajul A3 uo paseq sl g 2434 ,,

e oy

T EGRL 1 DD e

R g

e L]

[ N ———

(e s8]

B B YL [T——

| i beepd e

— .. q.. .

smugiLEp (r31 ——

perstremg [ | swnan
!

antup | [

)

= =

TR

[aams ?_...__ T..ia _.__..u

frn {

e BT ey s, pringety |

[ st stunag
| [Fmave wava]

_-....I..:..l. pus ._:.-l..._:_ _ (iRl ..ull:_ ..-I- i l_.._...l.-i.r . ...-r.l.-_

=] N OEaE ==

_..-r.-..l_.r-”n_

A0 SnxaN poo4-ABiaug DDO 0z 34nbi4

‘|ouey1aoiq jo uoinpold ay3 4oy sanosSuew pue swied 93ep JO UOIIBAIL NI Y3 SapN|dul paiediidl 3jiym uoionpoud ssesdeas pue sedjeosdiw
S9PN|oUl UMOJZ 191eMEDS *(Pa3e8IJJl J191eMYSaJ4 JO UMOJS J91eMedS *3'3) uoi1onpoJd Jo poyiaw uo paseq padnoud sem pooj umold ‘puey Jayio ayl uQ ‘||14pue|
pue 31Sem |ewiue ‘93sem [ean}jndli8e ‘91sem pooy "8'9 SWeauls 91Sem JUSJI34IP Y1 syuasaud dew ay3 ‘93sem 2juedio 404 ‘pooj umoJ3 pue aisem duedio :sadAy
0M] 01U palyisse|d si uoizaonpouad Auaus ul pasn |elua3ew djuedio ay| 'ssa304d uoionpoud ay3 SS0Jde POO) UOIINGIIISIP pue Jodsuedy 8yl ul pasn AS4aus ayy 01
uolppe ul swaisAs 3uljood ‘Assuiydew Aiysnpul ‘swaisAs uolzediuil ‘syue|d Juswieady J9lem 91esado 03 pasn A31aua ay3 uo paseq paljisse|d ase sindu ASisud
9y] ‘uolnpoud o) pasinbas s924n0saJ pue AZusus jo sindul uo paseq pazio3aled s uondnposd pooy ul AS1sua Jo asn ay] ‘uoonposd ASisus ul |elulew
J1uedJo Jo asn ay3 pue uononpoud pooy ul ASIaud Jo 3sn ay3 :s10adse ulew oMy uo paseq padojaAsp DI ayi ul dely snxaN poo4-A31au3 smoys oz 24n314

poo4-Agiau3]

€€



[43

1emny| ui spiiiel Ayou3oge suisty -
uoleziwiydo ssa204d pue Suli0lUOW 40}
swalsAs Jews yum pajdnod ‘saidojouydal Suijood

1u31d1442 AS4aud s1ow 40y IsIXd salunuoddQ - uodnpoud
s|ewiue uoj s8ued [ewndo pooy
ulejulew o1 Suljood 4oy JuawaJinbai AS1aus ySiH - sal8ojouyda] 1oy} sandul
1nd1N0 paseaJdap JO SeISIP NI01SANI| Aiunod ayy swuey jewiue 8ujoo) A3uaua
S9AIIRINUI ON - v z 4O sso| ul3jnsaJ ued Suljood Jadoud jo dyoe]- | ul (dosys ‘1eod ‘|awed ‘mod) swuey Jo Jaquinu adieq - 40 8uijoo0) 1ews EXINIle} 9-34
sdiyssaulied
U01129]|02 33sem pooy [ennualod Sulsyo ‘Aiunod
s|anjolq 4oy |10 Sul009 Jo asn S|any |BUOIIUBAUOD UBY) SAISUSAXS IO - 93 Ul 91SEM P00} JO 924N0S JO[ew B dJe S|910H -
ay3 uo Aluoyiny poo4 qgefund 9|e2s |e1JaWwwWod |10 3upj00d 31seM Se yans ‘(MSIA 91sem pooy
40 poddns sxya9s 1emny - v € 18 91SEM P00} 129|102 0} AJljiqe Aq pajwiT - 4O %G) MeMNY| Ul SISIXD 91SEM POOJ JUBIIIUSIS - wouy |asalpolg S-14
Aund weans
(MSIA S, lemny| Jo %05 91sem uo Suipuadap Janoidwl |10S/4921|11434 dluedio
$5920.d |[IM PAUOISSIWIWOD paJinbaJs ag Aew sjuswlsaAul [eININIISEIUL 10} 224n0s e apinoad Aew pMSIAl JO uoIldeIy d1URSIQ - s||ypue
92U0) ddV) ‘wueld 98.1e7 (||1ypue| paiendaaun *sa |iypue| Aseliues) (91sem jo auuoy Jad sed wouy AS1au3 03
1usWeal| 15BN PI|OS pgey - S € ||lI4puUB| 343 JO SuoIpuod 3y} uo Sulpuadaq - JO (W 0OT) emny ul sed |ypue| jo [ennualod adieq - ?15e\ Jo sedolg -34
93pn|s a3emas
‘yoeoudde siyy Jo s|1e1ap ay3 10j T-J M\ 01 J2JaJ 3sed|d wouy sedoig T-IM
92IS UDAIS SWJey [|e o) 3|qISes) 10N -
suol1n|os ses-olq 490 10U JO S3|qe1S Ul p|ay aJe
moyg-|v se yans saiuedwod s|ewlue Jayiaym pue ('239 sSuiddoup uaydiyd
11leMNnYy Maj e y3noyy ‘yemny| ‘@inuew [awed 1o 3[11ed ‘3'3) a1sem-oiq 1EMNY Ul Weauls 21seM |ewlue 91Se/\ WOY
ul 3s1xa s199foud sed-oiq oN - S 4 JO pupy| ay1 uo juapuadap si p|alA ssewolq - 91SEM PazZI|IIN-un pue Juedliusdis e s| ASem [ewiuy - wouy sedoig s|anjolg €14
S|2Nn} |RUOIIUBAUOD UBY) dAISUSAXD BUOIA -
9|eS |BI2JaWWO) 1. pash
90 ued 1ey] sa12ads dAIlBU JO JaqUINU PaYIWIT -
SAISUDIUI JD1BM 3( ||IM SSa204d B3
‘(eydouer "a°1) syueld Ayijerdads jo uoonpoJiul
S9AIIBIIUI ON - 14 T JO weaJls aisem e wouy Suiynsal sssjun - s|any a|qeulelsns uj 1saJajul 1934ew 3uouls - |oueyisolg -4
|any 13l a|gemaual/usa.s
Joy4 saulldie |edo| Aq oddns pue puewap Suons -
J91eMYSa)
1lemny ul uonanpoud S|an} |BUOIIUBAUOD UeY) AISUSAXS 2O - JO 3sn paploAe pue Ja1emeas Jo Aljige|iene apIp - sa1Aydojey s|anjolq
ejulooljes uo Apnis - S € dn Suijeds pue uolnezi|eJawWwWo) - (21AydojeH ejulodljes Jo asn) Juela|ol }es - wouj ssewolg umoun s|anjolg 1-34
Aju
nuoddo A3ojouydel
(s)swwesdoud/(s)an ymous | Amunmep suoneywi| yoeosddy sy18uasis yoeouddy /yoeouddy 7 Mo8aie) T Ao8aie) NS

sanIpIul snxapN ABiau3-poo Upmny :g a|qoL




€€

Jonew
3U31 UO PasO|IsIp SaAIleIUI

Aem

Pa1eJS31Ul pUB SAI1I34)3 1SOI B U] SUOIIN|OS SA0QE
9yl 9|gqeua ued (0] '3'9) ASojouyd9l Suidiow] -
$9559UISNQ 40} S1S0J pue

98e1SeM POOJ 2INPaJ URD W1} AJOJUSAUL PRINPRY -
sjonpoud pooy

uoneziwndo

ou ‘JaAIMOH saluedwod 4O dWI394I| pue ssauysaly uayidua| pue yodsuey Aiojuanul uolnqsIp
103295 21eAld Yylm 31sIxa AeA - S1UIBJISUOD JURDIHIUSIS ON - 40 1500 A813ua @dnpaJ ued uolyeziwirdo ainoy - 13 91n0Yy |e207 ST-34
3uljidyd01s
|o43u02 Alipiwny pue 3uljoo) - s3Iy 9214d 40 sa1duZ4aWS Sulinp s3|1dy201s |eaisAyd
sanlasaJ 98el03s uless gN4Y 9JUBUIIUIBW PUE }SOI JUBWISAAU| - JO 95B3|2J J0) MO||e SDAIDSAI 98e.10]S J1833R.)S - Aduasiawy v1-34
(ssaupausedasd Aduadioawa) A1in2as pooy pappy -
(s9214d mo| Suinp 8uiAng) Buiaes 1s0) - pooj} jo
sjuawaJinbal Suijood uonnqusIp
paonpauJ Joj aAneniul Suines Aiaus pasueyud - 13 Jodsueuy
A|E213S2WOP JUBWISAAUL 94NJINIISEIUL Sulidyoois Joj synduy
SaAIleI|Ul ON peouqe 3ul|id}201s/28e401s J0 350D - pIOAB pEROUICE S9SNOYIJIBM JO UOIIRZI|IIN - |enMIA Sulidyoois ASsau3 €T-34
sjonpoud
paseydund -AQ pue sweauls 91sem |eanyjndLge a3Isuo wouy wswdinbs
SaAllelul ON J1 S|2NJ [BUOIIUSAUOD UBYY DAISURAXD DJOIA - pajeJauasd aq ued jeyy |an4 JO 924N0S d|qeMIUY - Joy [9salpolg ¢T-34
wajsAs pugAy e ssajun ‘Aduajiwaalul - 0Y J91eM yspjoeuq juawiealy
SaAllelul ON 103295 |edn}|ndli8e 10y Syjliey AJd1I309|9 Mo - 9}ISUO PUB JUBWIIEI] JDIBM 4O} UOIIN|OS PlIS-44O - 19)eM 10} Ad TT-34
sdwnd
191BN\\ JBJOS SUOIIN|OS BNby wa1sAs pugAy e ssajun ‘AdusniwiLiul - UOI309UUO0D |BI14}I9|2 PUB ddUBUIIUIEW sdwnd 13 sa|gemaual
sdwnd Ja1ep\ JejoS AoAr - 103295 |edn}|noliSe 104 Syjliey AJd1I309[9 Mo - Supnpau ‘sdwnd Ja3em Joj uoin|os plS-Ho - uolesiul o4 Ad EMNle} 0T-34
(paso|d jued 49z1|1349) Ulew s3I UMop Inys sey (Jlid)
MoN) jue|d Jazi|13494 eaun Auedwo) salsnpu| [B2IWAYI0419d S HeMNY - uolnpoud
‘(21d) Auedwio) salsnpuy SBulwnsuod sed |ednjeu s| ssad0.d JaqgeH - Sulwnsuod Q) 19U sI $s2204d JageH - 1921[13494
|E21WBYI0.313d S, emny - $91p0q J3leM JO uol3ed1ydosina ul 3nsaJ ue)d - sp|alA doud sanosdw - 21319YIUAS 6-34
Hemny ul syjiiey Ajd331e Bulsty -
(24n3jn2enbe *8'9) sdnias pue salSojouydal
NIS) 19410 yum sai84auAs Joy saipiunioddQ - s|elalew
129(oud 301d @ourWIOIRd 1502 Jay31y Ajjenualod - 3u1j003 404 AS1aud pue udisap
asnoyuaaud panosdwi Joy ?1ewi|d 4O sjUNOWe JuedIJIUSIS BWNSU0D SASNOYUID) - y3nouys peoj
sse|3 aA1309)J24 Y| Sunenjeay - 1IEMNY| Ysiey 03 JUeJ|0) 3q ISNW S|elId1.|Al - 1leMny| Ul peasdsapim aJe sasnoyuaaln - | Suljood Supnpay | sasnoyuaaun 8-34
(estan 221n 1emny| ul syjlael Aonoa)e Suisty -
J0 A8uaua y38iy 1nq Aduaidiyye Jorem ysiy 8-a) uoeziwido ssa204d pue Sulioiuow oy a3eu01s
Swa3sAs 8Ulj00d BWOS JO S}J0dPEI] JUBIdYU| - swa1sAs Jews yum pajdnod ‘saidojouydal Suljood pooy pue
|0Y 8u0| B Y1IM 1502 JUBWISIAUI 1uad1yye A3J1aua aiow 4oy 1sIxa salunyoddQ - sasnoyuaaud
S9AIIBINIUI ON - jerul y3iy yuasaid Aew swaisAs uijoo) - Bu1j003 40y A313ud jo s1awnsuod adieq - 40 8uij00) /-34




4.

Investment and Engagement Opportunities

Investment/engagement opportunities in Kuwait were identified for Dutch companies based on the
technologies and approaches outlined in the previous chapter. The maturity and growth opportunity
scoring of each technology/approach was used to identify the most suitable opportunities.

Table 6: Investment/engagement opportunity type for Dutch companies

Opportunity Category Category description Maturity Growth
opportunity

Category 1 High growth potential and mature market, ready for entry >3 >4

Category 2 High growth potential market, but requires knowledge partner(s) <3 5

The technologies/approaches identified in the previous chapter are categorized into two opportunities;
Category 1 or Category 2 as per Table 6. Category 1 represents well established markets with good growth
potential, where Dutch companies can enter directly as technology or solution providers. Category 2
technologies/approaches demonstrate high growth potential but are considered less mature
commercially, either because they are still in research or testing phase in Kuwait. For Dutch companies,
Category 2 technologies/approaches present an attractive market with positive growth potential,
however they may require knowledge partners to maximize their growth. These knowledge partnerships
may include one or many local or Dutch partners.

Applying the criteria in Table 6 to the technologies/approaches in the previous chapter yields the
prioritized list of investment opportunities for Dutch companies presented in Table 7 and Table 8. These
opportunities often comprise of two parts where Dutch companies can contribute towards. The first part
being technical and engineering solutions and the second part being complimentary knowledge sharing
and transfer of expertise. Taking hydroponics as an example, Dutch companies can deliver technical
solutions with respect to different components such as irrigation, cooling, and system automation.
Alternatively, Dutch companies may also offer knowledge sharing and expertise on, for example, choice
of suitable crops, best practices in system maintenance, analysis of data. The latter can be delivered via
training, consulting and joint research projects.

Table 7: Category 1 approaches and technologies

SN Category Approach or Technology Scoring
Maturity Growth opportunity
Livestock, .
WEF-5 poultry & dairy Farming of poultry 5 5
WEF-32 Food imports International trade partnerships 5 5
WE-13 Water fixtures Water fixture efficiency 5 5
WEF-20 Aquaculture Integrated agriculture 4 5
WEF-33 Food Imports Food safety monitoring systems 4 5
Wat i
WE-7 ater pumping Solar water pumps 4 5
and transport
WE-10 Wat.er heating & Solar-water heaters 4 5
cooling
Onsite I
FE-10 renewables PV for irrigation & pumps 4 5
FE-14 Stockpiling Emergency physical stockpiling 4 5
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Table 8: Category 2 approaches and technologies

SN Category Approach or Technology Scoring
Maturity Growth opportunity
WF-24 Smart irrigation Drip irrigation 3 5
WEF-27 Wastewater Treated/ recycled wastewater 3 5
WE-3 Rene\./vab.le energy powered Reverse Osmosis with PV/storage 3 5
desalination
WE-5 Industrial water discharge Water discharge management 3 5
WE-9 Water pumping and Pipin.g efficiency and T&D 3 5
transport monitoring
WE-11 Water heating & cooling Solar-cooling systems 3 5
WE-14 Water use in Oil & Gas Fossil fuel extraction 3 5
WE-15 Water use in Oil & Gas Monitoring systems 3 5
FE-1 Grown biofuels St Biomass from halophytes 3 5
FE-4 Biofuels Biogat:: or Waste to Energy from 3 5
Landfills
FE-15 Local distribution Route & inventory optimization 3 5
WE7 Agriculture Seawe.ed and macro-algae farming 5 5
for animal feed
WEF-10 Agriculture High-tech greenhouses 2 5
WE-1 Waste to energy Bio-gas from sewage sludge 2 5
WE-12 Cooling District Cooling 2 5
FE-3 Biofuels Biogas from animal waste 2 5
WE-16 Agriculture Surface Water Farming 1 5
FE-13 Stockpiling Virtual Stockpiling 1 5
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5.1

Success through Engagement

The success of the Netherlands in the area of food production has placed it as the second largest global
exporter of food in terms of dollar value after the United States. With the Netherlands being 3" in the
Global Innovation Index 2017 and Kuwait at 56 and fast rising, in addition to ranking 18" in the innovation
efficiency ratio*®. Furthermore, Kuwait has the opportunity to become a global innovation hub. The
country can benefit from its human and financial capital to boost innovative research and development
in addition to attracting foreign investments. Kuwait can focus on creating an environment of innovation
for food production technologies in arid climates. Kuwait is uniquely situated to propel this due to its well
established regional and global partnerships, ease of doing business, and strong national commitment
towards food security, innovation and sustainability.

One of the main areas Kuwait can adopt from the Netherlands is their Dutch Triple Helix approach that
strengthens synergies between government, industry, academia and society. For Dutch companies
looking to enter Kuwait WEF market, engaging with the right stakeholders is pivotal. Doing business in
Kuwait and wider region requires a certain level of adaptiveness and fluidity — brought on by sharp
climatic, regulatory and cultural contrasts when compared to Europe and other regions. In Kuwait, the
ministries are driving the strategies on resource conservation and diversification linked to the WEF Nexus.
While water, energy and food security is high on the Kuwaiti government agenda, Dutch companies will
also need to showcase their best practices, solutions and expertise by actively engaging with local entities
and cultivating long term relationships.

Direct engagement with local entities

Figure 21 and Table 9 illustrate some of the key WEF stakeholders in Kuwait. Briefs about the entities and
website links can be found in Appendix B. The level to which they should be engaged will vary
significantly from company to company, based on criteria such as the level of required support and value
proposition. Nonetheless, a qualitative prioritization was conducted to showcase the stakeholders that
the Dutch companies may find the most relevant and the preferred engagement strategy.

48 Cornell University, INSEAD, and the World Intellectual Property Organization (WIPO), Global Innovation Index,
2017
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Figure 21 Kuwait WEF stakeholders map

Table 9: Engagement strategy of WEF stakeholder groups in Kuwait

Entity Type Engagement Strategy

Government operator entities 1. Information collection: Dutch Companies need to form a solid understanding of
1.  Kuwait Authority for Partnership the various government operators in Kuwait if they wish to collaborate
Projects (KAPP) successfully, for example their strategic direction, action plan, objectives and
2. Public Authority For Food And level authority.
Nutrition (PAFN) 2. Involve senior management: Dutch companies need to utilize the information
3. Public Authority For Agricultural collected in their research to connect with government operators based on
Affairs And Fish Resources (PAAAFR) their most pressing issues. Dutch companies should employ their senior
4.  Public Authority for Industry (PAI) management to connect with government operators and capitalize on Kuwait-
5. Supreme Council for Planning and Dutch diplomatic channels for introductions wherever relevant.
Development (SCPD) 3. Share insights: Dutch Companies need to share their insights and experiences
6.  Public Authority for Applied with government operators. This is best done in an interactive manner that
Education and Training (PAAET) emphasizes demonstration. This may include: meetings, conferences,
7.  Public Authority for Housing Welfare workshops and invitations to see leading best practices abroad.
(PAHW)
8. Kuwait Direct Investment Promotion
Authority (KDIPA)
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Entity Type

Government regulator entities

9.

10.

11.

12.

13.
14.

Kuwait Environment Public Authority

Ministry of Electric and Water
(MEW)

Ministry of Commerce and Industry
(mMocl)

Minister of Oil (MOO)

Kuwait Municipality (KM)

Ministry of Public Works

2.

3.

Engagement Strategy
Establish focal point: Dutch companies may establish a key focal point from
their organization that regularly engages with the Kuwaiti government regulator
entities to improve communications and access to information. This may be
complemented with face-to-face meetings to establish key contact points
within priority departments in the Kuwait’s government entities and to build a
trust-based relationship. Dutch companies may also capitalize on Kuwait-Dutch
bilateral channels (e.g. the Dutch embassy) for introductions.
Consult regularly: Regular consultations are important and should be followed
up at regular intervals to familiarize government regulators with new
information. As Kuwait is a dynamic environment in which regulations are
regularly updated, Dutch companies can benefit from regular consultations to
remain up to date with regulatory changes.
Share insights: Dutch entities can share their experience and insights with
regulators regarding the regulatory enablers that could support agricultural
sector growth and innovation in Kuwait. This allows Dutch entities to be
proactive through interaction and demonstration, such as meetings,
conferences, workshops and particular invitations to see leading best practices
abroad.
Awareness building: As Dutch companies look to introduce novel ideas and
solutions to Kuwait, awareness building will play a key part of any engagement
strategy. Developing promotional material for regulators is key to refresh the
memories of officials who are aware of ongoing discussions and to provide
introductory information to those who are not.

Unions and federations

15.
16.

Kuwaiti Farmers Federation (KFF)
Agricultural Financing Portfolio

Awareness building: As Dutch companies look to introduce novel ideas and
solutions to Kuwait, awareness building will play a key part of any engagement
strategy. Developing promotional material for union members and federations is
key to gain buy-in from farmers and workers who are directly engaged in and
impacted by any developmental change that occurs in the sector.

Industry 1. ldentify O&G drivers: Dutch companies should research and understand the

17. EnerTech scope and operations of the industries they wish to engage with to identify the

18. Green Energy key challenges and drivers before engaging.

19. KPC and subsidiaries 2. Establish focal point: Dutch companies may nominate a key focal point to

20. Agribusinesses (i.e. Kuwait directly engage with key industry personnel in order to establish a trust based
Agriculture Company) relationship and maintain an open line of communication.

3. Share insight: Dutch companies may personalize all pitches to Kuwaiti industry
leaders to increase their chances of success. Sharing new insight may be
challenging as Kuwaiti companies might initially resist change. However,
interactive strategies such as meetings, conferences, workshops and particularly
invitations to see leading best practices abroad that emphasize demonstration
are often successful. Additionally, pilot projects and key collaborations opens
the way for market acceptance/adoption of new technologies and practices.

Funds and investment entities 1. Establish focal point: Dutch companies may nominate a key focal point to
21. Kuwait Free Trade Zone directly engage with key fund and investment representatives in order to
22. Kuwait Chamber of Commerce and establish a trust based relationship and maintain an open line of
Industry communication.
23. Kuwait Investment Authority 2. Identify opportunities for collaborations: Companies can establish channels for

24,
25.

Kuwait Investment Company
Markaz Energy Fund

investment opportunities in terms of the water, energy and food security of
the country. For instance, companies can collaborate on initiatives for Kuwaiti
agricultural investment through the existing national funds and investments to
support food security as a long term strategy.

International organizations and NGOs

26.

27.

28.

International Halal Accreditation
Forum (IHAF)

Food and Agriculture Organization
(FAO)

Arab Authority for Agricultural
Investment & Development

Signing a MoU: Companies can establish effective partnerships with international
organizations by signing a Memorandum of Understanding (MoU) to develop
further cooperation in different areas. For instance, companies can share their
know-how but also improve oversight of Kuwait market which could support
companies in their engagement with government operators/regulators.
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5.2

Entity Type Engagement Strategy

30.

31
32.

Universities and Research Institutes
29.

Kuwait Institute of Scientific
Research (KISR)

Kuwait Foundation for the
Advancement of Sciences (KFAS)
Kuwait University (KU)

Kuwait Science Club

1. Building local relationships: Dutch companies may engage with local universities
and research institutes to gain national and regional insights. This will help tailor
their solutions when engaging with stakeholders such as government
regulators/operators and local companies. Building such relationship may be
achieved through direct partnership, or by bringing in Dutch universities to
Kuwait.

2. Nominate a key contact: Companies should ensure that universities and

research institutes have a champion who understands the importance of
collaboration in guaranteeing endorsement for the project and helping in
securing legitimacy and access to resources.

The Dutch Economic Network in the Gulf

The Dutch Economic Network in the Gulf Region, which is established to help Dutch businesses in
identifying business opportunities within the Gulf Countries®, is the only channel that is operational in
Kuwait. The network advises Dutch businesses on how to enter the Gulf market and set up business in the
Gulf as well as offering advice based on the market context and potential partners.

Economic and Trade Affairs Officers are available at each of the 5 Embassies and 1 Consulate-General in
the Gulf Region as well as a regionally operating Agricultural Office in Riyadh®°, Saudi Arabia. A newly
appointed regionally operating Nexus expert in Abu Dhabi, UAE, is also available to provide support or
advice Dutch companies wanting to do business in Kuwait.

For more information on the Dutch Economic Network in the Gulf region kindly visit our website

www.dutchgulf.com or https://www.netherlandsworldwide.nl/doing-business-in-the-gulf-region.

49 Kingdom of the Netherlands, Dutch Economic Network in the GCC, 2018.
50 Kingdom of the Netherlands, Agricultural Department for the GCC-countries
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6.

Appendix A

The tables below include the sources of all the initiatives cited in chapter 3, and are listed by initiative

number.
SN Initiative(s)/Programme(s) Links
WE-1 MOU on tackling livestock diseases, Kuwait & FAO www.kuna.net.kw/ArticleDetails.aspx?id=2499153&Language=en
WE-2 No initiatives Not applicable
WF-3 Kuwait has 2880 farms www.fao.org/family-farming/countries/kwt/en/
WEF-4 No initiatives Not applicable
WEF-5 Kuwait United Poultry Company www.kupco.net/
www.reuters.com/article/us-irag-kuwait-investment/on-former-
WE-6 Date palms battlefield-kuwaiti-investor-plans-date-palm-groves-ostrich-and-
deer-reserve-idUSKCN1IM1AO
Cultivation of over 20,000 native plants, Faisaliya Farm www.faisaliyafarm.com/
WEF-7 Seaweed cultivation was the topic of the KISR seminar 2018 www.netherlandsworldwide.nl/countries/kuwait/about-
us/ambassadors-blogs/may-2018
WEF-8 Local feed production in Kuwait www.alsayeronline.com/eng/animalfeed/animalfeed.asp
WF-9 KIS.R’s biotechnology program: pilot scale development of www.kisr.edu.kw/en/program/12/
unique date palm technologies, KISR
WE-10 Field of experiments inside Al-Owaini greenhouse news.kuwaittimes.net/website/field-experiments-inside-al-
owaini-greenhouse/
WE-11 No initiatives Not applicable
WE-12 No initiatives Not applicable
. www.indiansinkuwait.com/ShowArticle.aspx?1D=38057&SECTION
WE-13 Inc.Jep'endent terrace farming 31
Faisaliya farms L
www.faisaliyafarm.com/
WE-14 No initiatives Not applicable
WE-15 No initiatives Not applicable
WEF-16 No initiatives Not applicable
WEF-17 Just Bee urban beekeeping www.justbeekw.co/
WF-18 Al Mawashi biogenic organic fertilizers www.almawashi.com.kw/site/pages/fertilizers/
Yasmin Farms kuwaitagro.com/EN/yasmin.html
WF-19 Faisalya Farms www.faisaliyafarm.com/
NaturelLand kwt.natureland.net/en/
Regional Aquaculture Information System (RAIS), Kuwait and .
www.raisaquaculture.net
FAO
Tilapia hatchery, RAIS www.fao.org/3/a-az573e.pdf
MOU on improved food security through aquaculture, Kuwait www.kuna.net.kw/ArticleDetails.aspx?id=2499153&Language=en
WEF-20 & FAO
Pllgt study on technology de.velopment' and application of www kisr.edu.kw/en/search/?q=+arming
shrimp culture for commercial production
Economic Fish Farming Project, PAAAFR http://news.kuwaittimes.net/website/kuwait-eyes-fish-self-
sufficiency-narrow-supply-demand-gap/
Al Kiran identified for cage aquaculture, RAIS www.fao.org/fishery/countrysector/naso_kuwait/en
WEF-21 Economic Fish Farming Project, PAAAFR http://news.kuwaittimes.net/website/kuwait-eyes-fish-self-
sufficiency-narrow-supply-demand-gap/
WEF-22 Greenfields Agriculture for landscaping www.gfac.com.kw
WEF-23 Kuwait Oasis Initiative www.kuwait-oasis.com/
WEF-24 Drip irrigation commonly used in farms kuwaitagro.com/EN/yasmin.html
WEF-25 No initiatives Not applicable
WF-26 Misting fans for animal cooling kuwaitagro.com/EN/yasmin.html
WEF-27 Yx;;iy;:z;g:f:ﬁg;And Reclamation Technologies www.kisr.edu.kw/en/program/7/
WEF-28 No initiatives Not applicable
WF-29 ésszz:::a:fesx;?::on of Valuable Minerals from www.kisr.edu.kw/en/program/10/
Assessing Artificial Aquifer Recharge Using Reverse Osmosis .
WF-30 Treated \gNastewaterqat the Dammgam forriation www.kisr.edu kw/en/program/s/
WF-31 Kuwait will remain heavily reliant on food imports to 2025 www.future.dlrectlons.org.au/publ|cat|on/kuwa|t»food»and—
water-security/
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SN Initiative(s)/Programme(s) Links
Issuance of phytosanitary certificates for fruits and www.kuwaitlocal.com/news/public-authority-for-food-and-
vegetables at Kuwait port of entry, Public Authority for Food nutrition-has-adopted-a-mechanism-to-test-fresh-fruits-and-
WEF-32 and Nutrition vegetables
Rapid assessment of Lumpy Skin Disease (LSD) outbreak in
dai?’y cattle, Kuwait and FZ\(ID (0] www.fao.org/3/a-az573e.pdf
WEF-33 No initiatives Not Applicable
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SN Initiative(s)/Programme(s) Links

WE-1 No initiatives Not Applicable
www.desalination.biz/news/0/French-and-

Solar desalination MOU signed by French Foreign Minister e . .

WE-2 and Kuwait Kuwaitis-sign-solar-desalination-
agreement/7911/
www.power-technology.com/projects/az-zour-

Az-Zour North Gas-Fired Combined Cycle Power Plant P . _gy /p y /

WE-3 north-gas-fired-combined-cycle-power-plant/

and Subiya CCGT www.protenders.com/projects/subiya-power-plant-expansion-

WE-4 phase-3

Al Abdaliyah 1SCC www.kapp.gov.kw/en/Al-Abdaliyah-Integrated-Solar-Combined-
Cycle-(I1SCC)
Pilot scale study on the use of RO treated wastewater for .
WE-S artificial aquifer recharge, MEW & KISR www.kisr.edu.kw/en/program/8/
WE-6 No initiatives Not Applicable
Ensyiaab engineering keen on engaging with solar pumps .
WE7 market www.ensiyaab.com
Aqua Solutions Solar Water Pumps www.greenenergy.com.kw/portfolio/aqua-solutions/
WE-8 No initiatives Not Applicable
Pilot study on the reduced scaling of water piping systems .
WE-9 through magnetic treatment, KISR www.kisr.edu.kw/en/program/10/
Ensyiaab engineering keen on engaging with solar water .
WE-10 heaters market www.ensiyaab.com
Aqua Solutions Solar Water Heaters www.greenenergy.com.kw/portfolio/aqua-solutions/
TVP solar cooling system www.tradearabia.com/news/OGN_338940.html
WE-11 KFAS partners with Co-ops to install solar PV on rooftops for www.kfas.org/About-Us/Initiatives?Detail=fa46f671-44be-4f00-
A/C 8fca-52766dec78ff
District cooling is being used for private developments in
WE-12 Kuwait, but there is not yet a utility company providing Not Applicable
district cooling
Kuwait Green Building Council www.kuwaitgbc.com/
Energy Conservation Code of Practice revised for all buildings Www.mew_gov_kw/
WE-13 in 2014
- . www.kisr.edu.kw/en/research/energy-and-
E Eff Technol EET) P KISR
nergy Efficiency Technologies (EET) Program, building/programs/energy-efficiency-technologies-program/
WE-14 KISR, Improved Qil Recovery Program http://www .kisr.edu.kw/en/program/3/
WE-15 Data Monitoring System (DMC) connected to the distribution | www.udcsulaibiya.com/sulaibiya%20project/projects_facilities.ht

system from the Sulaibya Wastewater treatment plant

ml
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SN Initiative(s)/Programme(s) Links
FE-1 Study on Salicornia production in Kuwait pdfs.semanticscholar.org/fd53/2adeb870028d19b527f48a20d72
4deaff4257.pdf
FE-2 No initiatives Not Applicable
FE-3 Al-Dhow Biogas Pilot Project www.aldhow-kw.com/renewable-energies/biogas-energy/
FE-4 Kabd Solid Waste Treatment Plant, KAPP www.protenders.com/companies/kuwait-authority-for-
partnership-projects/projects/kabd-solid-waste-treatment-plant
FE-S Kuwa.ﬂt se.eks support of Punjab Food Authority on the use of www.dawn.com/news/1350326
cooking oil for biofuels
FE-6 Commonly used in farms across the country
FE-7 No initiatives Not Applicable
FE-8 No initiatives Not Applicable
FE-9 Evaluating IR reflective glass for improved greenhouse www.kisr.edu.kw/en/search/?q=greenhouse#
performance pilot project, KISR
FE-10 - Kuwait’s Petrochemical Industries Company (PIC), Urea https://www.icis.com/resources/news/2018/07/04/10238275/ku
Fertilizer plant (Now closed) wait-s-pic-closes-urea-plant-permanently/
Aqua Solutions Solar Water Pumps www.greenenergy.com.kw/portfolio/aqua-solutions/
FE-11 Jyoty Solar Water Pumps www.jyotysolarpower.com/solarwaterpump/solar-water-pump-
suppliers-in-kuwait
FE-12 No initiatives Not Applicable
FE-13 No initiatives Not Applicable
FE-14 No initiatives Not Applicable
www.world-
. rain.com/articles/news_home/World_Grain_News/2018/06/Ku
FE-15 | KFMBgrain storage reserves fvaits_miII{ng_gian/t.aspx_?lD=%7/BDlBOEOCB—Z_IEEO—4C/9B—87/6D{
8132BOBBDAD4%7D&cck=1
FE-16 No initiatives Not Applicable
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Appendix B

The table below elaborates on the stakeholder entities identified in Chapter 5, providing entity
descriptions and links.

Entity type

Government operator entities

‘ Entity Responsibility

Link

Kuwait Authority for
Partnership Projects

Develops partnership program to
promote collaborations between the

Authority (KDIPA)

its sustainable development.

1 | (KAPP) public and private sectors and to http://www.kapp.gov.kw/
promoting scientific research and
technological development.
Public Authorlt_y_For Controls th? food p_roducers, importers https://www.informea.org/en/legislation/law-no112-
2 Food And Nutrition and sellers in Kuwait to ensure food 2013-establishing-public-authority-food-and-nutrition
(PAFN) safety and healthy living.
PUb.“C Authorlty_For Regulates cage fish culture activities in https://www.unescwa.org/public-authority-agriculture-
3 Agricultural Affairs And the country affairs-and-fish-resource
Fish Resources (PAAFR) )
Public Authority for Oversees the industrial base to achieve
4 Industry (PAI) the goals of Kuwait’s economy including | https://www.pai.gov.kw/el/web/pai/vision-mission
food security.
Supreme Council for Improves the global competitiveness of
Planning and Kuwait in line with Kuwait’s National
> Development (SCPD) Development Plan towards attracting https://www.scpd.gov.kw/
investments.
Publl.c AuthorltY for Develops national manpower to meet https://unevoc.unesco.org/go.php?q=UNEVOC+Networ
6 | Applied Education and human resources needs through K-+ Centre&id=403
Training (PAAET) education and training.
Public Authority for Provides housing welfare for eligible
7 Housing Welfare citizens, and recently promotes rooftop | https://www.pahw.gov.kw/
(PAHW) solar PV.
Kuwait Direct Aims at contributing towards the
8 Investment Promotion economic diversification of Kuwait and https://kdipa.gov.kw/en/

Government regulator entities

public buildings with the highest
standards to promulgate sustainable
urban leadership.

9 | Environment Public Sets and applies general policy on www.epa.org.kw
Authority environmental protection.
10 | Ministry of Electric and Provides water and power, and engages | www.mew.gov.kw
Water (MEW) the private sector in the development
of new utilities infrastructure.
11 | Ministry of Commerce Supports and supervises commercial WwWWw.moci.gov.kw
and Industry (MOCI) and industrial activities.
12 | Minister of Qil (MOO) Protects petroleum resources, WWW.Mo0.gov.kw
exploiting and developing with the best
available methods.
13 | Kuwait Municipality Provides municipal services, and aims at | www.baladia.gov.kw
(KM) fulfilling the objectives of sustainable
development.
14 | Ministry of Public Works | Provides advanced infrastructure and WWW.mpw.gov.kw

Unions and federations
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15 | Kuwaiti Farmers Develops the national agriculture sector | www.kff.org.kw
Federation (KFF) in order to achieve self-sufficiency and
food security.
16 | Agricultural Financing Finances agricultural production www.ibkuwt.com/ibk/web/en/Managed_Portfolios/Agr
Portfolio projects and raising of cattle with a iculture_Finance_Portfolio/
capital of KD 50 million.
Industry
17 | EnerTech Leads the cleantech industry in the www.enertech.com.kw
country.
18 | Green Energy Provides integrated sustainable www.greenenergy.com.kw
solutions provider specializing in LED,
water, renewable, and smart solutions.
19 | KPC and subsidiaries Develops the national oil and gas www.kpc.com.kw
sector.
20 | Agribusinesses (i.e. Leads the food imports and distribution | www.ktagr.com
Kuwait Agriculture sector in Kuwait.
Company)
Funds and investments
21 | Kuwait Free Trade Zone | Located in Shuwaikh, the free zone www.nuwait.net.kw/article/kuwait-free-trade-zone-
allows 100% foreign ownership of past-future-developments
businesses within the zone.
22 | Kuwait Chamber of A non-government institution www.kuwaitchamber.org.kw/
Commerce and Industry | representing business establishment.
The Chamber acts on the behalf of,
represents and lobbies for the interests
of businesspersons and industrialists in
Kuwait.
23 | Kuwait Investment Oldest sovereign fund in the world, www.kia.gov.kw
Authority invests.
24 | Kuwait Investment Supports the national economic www.kic.com.kw
Company (KIC) development process.
25 | Markaz Energy Fund Invests in prudent and innovative www.markaz.com
energy solutions to create sustainable
wealth.
International organizations and NGOs

26 | International Halal Protects halal food consumers and www.ihaf.org.ae
Accreditation Forum facilitate international trade of halal
(IHAF) food products.
27 | Food and Agriculture Promotes sustainable and productive www.fao.org
Organization (FAO) agriculture and fisheries to combat
hunger and food insecurity.
28 | Arab Authority for Engages in a range of Agricultural www.aaaid.org

Agricultural Investment
& Development

Investment activities including plant
processing, animal production,
agricultural processing and other
related activities to reinforce food
security.

Universities and Research Institutes

29 | Kuwait Institute of National scientific institute that drives www.kisr.edu.kw
Scientific Research innovation in industry and the
(KISR) resolution of national challenges such
as sustainable development.
30 | Kuwait Foundation for Drives progress in all fields of science www.kfas.org

the Advancement of
Sciences (KFAS)

and technology, and engages with the
private sector.
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31

Kuwait University (KU)

Kuwait's first public institution for
higher innovation and research.

www.kuniv.edu

32

Kuwait Science Club

Sponsor scientific activities and improve
the quality of education in sciences.

www.ksclub.org
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