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Profile

The SWIM-H2020 SM Project, funded by the European Union, aims to
contribute to reduced marine pollution and a sustainable use of scarce water
resources in the Mediterranean Region with emphasis on the countries of
North Africa and the Middle East (Algeria, Egypt, Israel, Jordan, Lebanon,
[Libya], Morocco, Palestine, [Syria] and Tunisia).

Components of the Project

The Project is the continuation and merging of two successful previous EU-
funded service contracts, Horizon 2020 Capacity Building/Mediterranean
Environment Programme (H2020 CB/MEP) (2009-2014) and the Sustainable
Water Integrated Management Support Mechanism (SWIM SM) (2010-2015).

SWIM-H2020 SM in a Snapshot
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Objectives 

The main objectives of the activity is to support the Ministry of 
Water and Irrigation (MWI) in the implementation of the 
”Groundwater Sustainability Policy” and the “Water 
Substitution and Reuse Policy” to enable reducing groundwater 
abstractions in the highland aquifers to sustainable levels, 
reserve the resource for urban supply and preserve the ability 
of the aquifer as a buffer against drought-induced surface 
water shortfalls (focusing on one of the most threatened 
aquifers suffering from high groundwater over-exploitation; the 
Azraq which will be used as a pilot area for further 
investigations).

Introduction to  the study:  objectives 



Introduction to  the study:  Map 1: Groundwater 
Basins in Jordan 



The INSTITUTIONAL SUPPORT & STRENGTHENING 
PROGRAM (ISSP) Socioeconomic Survey 2014

  Distribution of the completed questionnaire by 
Groundwater Basin 

Name of 

groundwater basin 
Frequency Percent Valid Percent 

Cumulative 

Percent 

 

Al-Azraq 361 26.2 26.2 26.2 

Al-Mafraq 301 21.9 21.9 48.1 

Amman/Zarqa 191 13.9 13.9 62.0 

Deir Allah 115 8.4 8.4 70.3 

Jezeh 167 12.1 12.1 82.5 

Karak 32 2.3 2.3 84.8 

Ma'an 101 7.3 7.3 92.2 

Ramtha 108 7.8 7.8 100.0 

Total 1376 100.0 100.0  

 



Building on the results of the two assessments conducted by the 
USAID-funded “Institutional Support & Strengthening Program 
(ISSP) Project, the specific objectives of this activity are to: 
• Assess the socio-economic impact of groundwater over-

exploitation scenarios in Azraq basin (assuming both business 
as usual (BAU) and likely growth in all sectors (Industrial, 
domestic, irrigation);

• Assess the socio-economic impact of enforcement of 
groundwater by-laws and the new groundwater policy (such 
as closing of illegal wells and reduction of water abstraction to 
safe-yield through restricted water usage (as per the 
abstraction license).

Introduction to  the study: Specific objectives (1) 



• Conduct socio-economic analysis of the potential impacts of  
different measures and actions for the conservation of the 
aquifers in Azraq basin (including quota reduction, adjustment 
of water tariff, removal of subsidy on electricity used for water 
pumping, change in cropping pattern, etc.),  on Azraq basin; 
and

• Assess the socioeconomic impacts of different options to 
mitigate the impact of reduction in groundwater abstractions 
including scenarios for alternative income generating 
activities.

Introduction to  the study: Specific objectives (2)



Data sources:

• The analysis of this study relied on a comprehensive data 
sets collected by the USAID’s ISSP project for the 
socioeconomic and water valuation studies (2014).

• A thorough socioeconomic survey of groundwater wells in 
Jordan was conducted by ISSP for agriculture, industrial, 
drinking and touristic uses, to create an updated body of 
baseline data and to provide insights into the socio-
economic impacts of groundwater use in Jordan.

• Secondary data was collected from DOS, MWI, MOA, etc.
The SPSS software was used for the data analysis of 333 
respondents  

Introduction to  the study: methodology  



The BUA scenario means that the current practices are expected to 
continue into the future - regardless of current water resources 
situation in the basin - which present strong negative impacts on the 
aquifer. In other words, BAU scenario refers to maintaining the status 
quo of water pumping levels, cropping patterns, applied technologies 
of production…etc.

Domestic Demand:

1. Population growth of 3%  

2. Water supply at 147 Litres per Capita per day

3. Base year: 2010

4. Population 2010: 6,113,000 (DOS, Jordan in figures 2010)

Agricultural demands were capped at their current uses of 45 MCM/year. 
Although MWI is advocating reduction of groundwater abstraction to 
safe yield, records still show fixed abstractions for irrigation purposes.

Introduction to  the study: (The BAU Scenario)



The Growth scenario represents a high demand scenario 
involving the following assumptions:

Domestic Demand:

1. Population growth of 3%  

2. Water supply at 147 Litres per Capita per day

3. Base year: 2010

4. Population 2010: 6,113,000 (DOS, Jordan in figures 2010)

Agricultural Demand: a yearly increase in agricultural area of 2%. 
This growth was considered to apply in the future under this 
scenario. 

Industrial Demands: Within the development plans of the energy 
sector in Jordan, a nuclear plant is proposed to be constructed 
west of Azraq city (Qasr Amra area). The total water demand for 
this plant is estimated around 40 MCM. It was assumed that the 
plant will be under operation by the year 2030 

Introduction to  the study: (Plausible Sectorial Growth 
Scenario)



Introduction to  the study: Assumptions (BAU 
Scenario)

The analysis under this task is undertaken in three parts: 

1. Assessment of current socio-economic 
contribution of Irrigated Agriculture

2. Assessment of current socio-economic 
contribution of Industrial sector

3. Assessment of current socio-economic 
contribution of Domestic sector



Introduction to  the study: The Analysis

1. Classifying the farming systems in the basin based on the 
farm sizes (figure 1)

2. Conducting descriptive analysis for the current farming 
systems based on farm categorization.

3. Cross tabulation in order to identify the S/E characteristics 
of each farming system

4. Estimating gross margins  (by farming system) for the 
dominant crops to evaluate their likely returns or losses. 

5. The contribution of the agriculture using groundwater in 
Azraq basin to the total rural economy in the country

6. The commodity value chain analysis (applicable to the 
agricultural and industrial commodities) NOT DONE



Technical Assessment of the impact of 
groundwater over-exploitation on the 

depletion of groundwater resources, drying up 
of wells, and groundwater quality deterioration 

under BAU scenario; and under plausible 
trends in sectorial growth

GROUNDWATER MODEL FOR AZRAQ AREA

Marwan Alraggad, PhD



Socioeconomic impacts of groundwater over-
abstractions under BAU scenario and likely 

growth in all sectors



Farming Systems in Azraq Basin

• The average size of the 
area managed by almost 
one half of the 
interviewed farms is less 
than 50 dunums (small 
holders); i.e. belonging to 
farming system 1

• The medium farm size 
represents 31% and the 
large farms represent 
21% of the total 
surveyed sites/ farms



Indicator 

Farm System I (<50 dunum) Farm System II (50-200 

dunum) 

Farm System III (> 200 dunum) 

159 Farms (48%) 103 Farms (31%) 71 Farms (21%) 

Main fruit trees (% 

of the total 

cultivated area in 

du) 

• 63%  Olive 

• 22% Olive for pressing 

• 3% Grape 

• 1% Pears  
 

• 47%  Olive 

• 20%   Olive for pressing 

• 8 %   Grape 

• 2 % Pears 
 

• 41%  Olive 

• 24%   Olive for pressing 

• 7 %   Grape 

• 3 %   Palm 

• 2%  Pears 

• 1% Pomegranate 

Main vegetables 

and field crops (% 

of the total 

cultivated area in 

du) 

• 4% Alfalfa  

• 2% Corn  

• 11 % Alfalfa 

• 2 % Cantaloupe 

• 2%  Tomato 

• 10 % Alfalfa 

• 3 % Barley 

• 2 % Wheat 

• 1% tomato 

 

Dominant cropping patterns for the three identified farming systems in 

Azraq basin



A COMPARISON BETWEEN REPORTED WATER USE 
AND ACTUAL CROP WATER REQUIREMENTS 

Dunum CM Dunum CM Dunum CM
Olive 2211 1,746,532      5465 4,317,666      18740 14,804,600       790 20,868,798      
Olive for pressing 758 598,820         2310 1,824,900      10994 8,685,260         790 11,108,980      
Alfalfa 145 112,710         1237 964,860         4762 3,714,360         780 4,791,930        
Grape 113 41,625           947 350,390         3234 1,196,580         370 1,588,595        
Arecaceae (Palm) 86 76,950           241 216,900         1461 1,314,900         900 1,608,750        
Others 166      59,800         1,464     679,795       6,743     3,436,605       4,176,200        

Total 3,477 2,636,437 11,664 8,354,511 45,934 33,152,305  44,143,253   

Main cultivated crop

Area (Dunum) and Water Req (CM) by System Water 

Req 

CM/Du

Total Water 

Req (CM)
Small Medium Large

The total amount of water required to irrigate the sum of the 61,067 dunum
cultivated by the 333 farms is 44 million cubic meters which exceeds the total
amounts of water reported by the farmers in the questionnaire by more than
seven times”

Source: ISSP, SOCIO-ECONOMIC IMPACT ASSESSMENT OF GROUNDWATER WELLS IN JORDAN, AL AZRAQ BASINBASIN

SURVEY AND ANALYSIS REPORT



Socioeconomic impacts of groundwater over-
abstractions (agriculture sector) 

Cases facing the agricultural sector

1. Wells, which will not be abandoned by year 2040 and 
do not need to be deepened or desalinated;

2. Wells that could be utilized only if deepened at an 
additional cost, otherwise it will be abandoned;

3. Wells that could be utilized only if desalinated at an 
additional cost, otherwise it will be abandoned; and 

4. Wells that will be abandoned in the year 2040 due to 
water dry out. 



Socioeconomic impacts of groundwater over-
abstractions (domestic sector)

For the domestic sector,  the water level is expected to 
decline “20 – 30” m in  AWSA well field under scenario 
1, whereas under scenario 2, the said well field will face 
salinization of few wells; namely F 1028, F 1029 and F 
1042. Under the same scenario (scenario 2), a dramatic 
drop in groundwater level of more than 35 m is 
expected in the well field by 2040, suggesting the need 
for deepening the pumps in all wells and for 
rehabilitation of some wells.



Socioeconomic Impacts of groundwater over-
abstractions - BAU Scenario

Agricultural Sector
Based on the above socioeconomic analysis, the following negative impacts of the 
BAU scenario are identified:
1. Additional drilling costs needed to get better water quality and increase 

wells’ production;
2. Additional pumping costs as a result of the decline in the groundwater level 

(applicable for both the wells that need deepening and the remaining wells 
that are expected to stay operational 

3. Desalination costs needed to reduce the salinity of the water;

5. Lost investment cost of the wells expected to dry out by the year 2040;

7. Loss of employment (permanent and daily workers) of both males and 
females.



Estimated socioeconomic costs associated with the negative impacts of 
groundwater abstractions (BAU scenario) Agricultural sector

Item

BAUScenario 

Options 

(System I)

BAU Scenario 

Options 

(System II)

BAU Scenario 

Options 

(System III)

Total

Wells, which will not be abandoned by year 2040 and do not need to 

be deepened or desalinated.
64 77 49 190

Wells that could be utilized only if deepened at an additional cost, 

otherwise it will be abandoned;
57 12 9 78

Wells that could be utilized only if desalinated at an additional cost, 

otherwise it will be abandoned;
35 8 2 45

Wells that will be abandoned in the year 2040 due to water dry out; 19 6 11 36

Total cost of lost labor  (JD) (total labor requirment*JD 2,678)..(1) 373,474           232,745           562,193           1,168,411        

One-time Cost of needed drilling (@ JD100/m) …(2) 150,000 110,000 89,000 349,000

Annual Cost of total needed desalination (@ JD 0.3/cm)…(3) 930,000 1,290,000 1,170,000 3,390,000
Total pumping in MCM based on actual water requirment 2,636,437        8,354,511        33,152,305      44,143,253      
Cost of extra pumping per CM of 27 decline (0.27kwh*0.094JD)…(4) 66,913              212,037           841,406           1,120,356        

Expected loss of invetement in JD due to well dryout (5) 1,328,442        548,676           2,807,673        4,684,791        

TOTAL ECONOMIC LOSSES IN JD DUE TO BAU SCENARIO in 2040 

(1+2+3+ 4 + 5)
2,848,829        2,393,458        5,470,271        10,712,558      



Estimated socioeconomic costs associated with the negative impacts of 
groundwater abstractions (BAU scenario) Domestic sector

No. Wells Impacted by Scenario BAU

No. Wells Abandonment 0

No. Wells Deepening 2

No. Wells Desalinization 2

Total amonuts BAU

Deepening m 150

Desalinization m3 850000

Financial Estimates BAU

Cost of Deeping (JD 250/m) 37,500                

Total domestic pumped water (M3) 28,079,696        

Annual Cost of Energy for 20 m decline JD* 527,898              

Annual Cost of Desalinzation (JD 0.3/m3) 255,000              

Total annual recurrent costs (JDs) 782,898              



Socioeconomic Impacts of groundwater over-
abstractions - Growth Scenario

Agricultural Sector
Based on the above socioeconomic analysis, the following negative impacts of the 
BAU scenario are identified:
1. Additional drilling costs needed to get better water quality and increase 

wells’ production;
2. Additional pumping costs as a result of the decline in the groundwater level 

(applicable for both the wells that need deepening and the remaining wells 
that are expected to stay operational 

3. Desalination costs needed to reduce the salinity of the water;

5. Lost investment cost of the wells expected to dry out by the year 2040;

7. Loss of employment (permanent and daily workers) of both males and 
females.



Estimated socioeconomic costs associated with the negative impacts of 
groundwater abstractions (Growth scenario) Agricultural sector

Item

Growth 

Scenario 

Options 

(System I)

Growth 

Scenario 

Options 

(System II)

Growth 

Scenario 

Options 

(System III)

Total

Wells, which will not be abandoned by year 2040 and do not 

need to be deepened or desalinated. 31 57 47 135

Wells that could be utilized only if deepened at an additional 

cost, otherwise it will be abandoned; and 65 14 9 88

Wells that could be utilized only if desalinated at an additional 

cost, otherwise it will be abandoned; and 62 31 4 97

Wells that will be abandoned in the year 2040 due to water dry 

out; 24 7 12 43

Total cost of lost labor  (JD) (total labor requirment*JD 2,678)..(1) 471,732           271,544           613,300           1,356,576        

One-time Cost of needed drilling (@ JD100/m) …(2) 150,000 110,000 89,000 349,000

Annual Cost of total needed desalination (@ JD 0.3/cm)…(3) 930,000 1,290,000 1,170,000 3,390,000
Total pumping in MCM based on actual water requirment 2,636,437        8,354,511        33,152,305      44,143,253      
Cost of pumping assuming cap kept at 45 million/m3 and cost of 

pumping per cm 0.094**…(4)
66,913              212,037           841,406           1,120,356        

Expected loss of invetement in JD due to well dryout (5) 1,678,032        640,122           3,062,916        5,381,070        

TOTAL ECONOMIC LOSSES IN JD DUE TO BAU SCENARIO in 2040 (1+2+3+ 4 + 5)3,296,677        2,523,703        5,776,621        11,597,002      



Estimated socioeconomic costs associated with the negative impacts of 
groundwater abstractions (Growth scenario) Domestic sector

No. Wells Impacted by Scenario Growth

No. Wells Abandonment 0

No. Wells Deepening 4

No. Wells Desalinization 2

Total amonuts Growth

Deepening m 300

Desalinization m3 850000

Financial Estimates Growth

Cost of Deeping (JD 250/m) 75,000                

Total domestic pumped water (M3) 28,079,696        

Annual Cost of Energy for 20 m decline JD* 923,822              

Annual Cost of Desalinzation (JD 0.3/m3) 255,000              

Total annual recurrent costs (JDs) 1,178,822          



Socioeconomic impacts of reform options



Socioeconomic Impacts of the potential reform 
actions

Two reform options were examined in this study based on consultation with 
the MWI and the review of the groundwater strategy: 
1. Closing illegal wells in the basin; and
2. Reducing the current abstraction rate to the levels of the safe yield 24 

MCM/yr through a set of measures that include increasing irrigation 
efficiency.

• It should be noted that safe yield of Azraq basin is in the order of 24 
MCM/yr while the total pumping in 2017 is around 73 MCM/yr. In order 
to reduce abstraction to the safe yield, this suggests cutting down on 
abstraction by 49 MCM mostly from irrigated agriculture. Irrigated 
agriculture currently consume 45 MCM without including illegal wells 
estimated at 10 MCM/yr.

• Reduction to safe yield is assumed to be undertaken in gradual steps 
with an annual reduction of 5% decrease every year starting from 2020. 
As for the closing of illegal wells, it was assumed that this action will be 
completed by 2025.  



Option # 1 Closing illegal wells in the basin action

It is very clear that closing the illegal wells in 
the basin, compared to BAU scenario, will 
result in many positive impacts for all farm 
systems in the basin on the different farm 
systems in terms of the reduction of number of 
wells that will need deepening, desalination or 
become abandoned by year 2040  



Expected reduced impacts of closing illegal wells in Azraq basin on farms of 
all systems with reference to BAU scenario 

All Systems

Wells, which will not be 

abandoned by year 2040 

and do not need to be 

deepened or desalinated.

Wells that could be utilized 

only if deepened at an 

additional cost, otherwise it 

will be abandoned

Wells that could be utilized 

only if desalinated at an 

additional cost, otherwise it 

will be abandoned

Wells that will be 

abandoned in the year 2040 

due to water dry out

Current Number of wells 35 -25 -6 -13

Total size of the farm (dunum) 14195 -5657 98 -8761

Total cultivated area (dunum) 9466 -5271 -462 -3825

Total amount of annual pumped 

water (m3)
592966 -179065 -153471 -336879

The table shows the impacts on all farming systems in the basin as a result of 
applying the option of “closing of illegal wells” when compared with the 
respective impacts under the BAU scenario. This option will result in 
increasing number of not abandoning wells, reducing the number of wells 
that will be utilized only by deepening and desalination.   This action will also 
result in reducing the number of wells that will be abandoned due to dry



Option # 2 Reducing the current abstraction to safe yields 

As in option 1, it is also very clear that closing 
the illegal wells in the basin, compared to BAU 
scenario, will result in many positive impacts 
for all farm systems in the basin on the 
different farm systems in terms of the 
reduction of number of wells that will need 
deepening, desalination or become abandoned 
by year 2040  



Expected reduced impacts of reducing the current abstraction to safe yields 
in Azraq basin on farms of all systems with reference to BAU scenario 

The table shows the impacts on all farming systems in the basin as a result of 
applying the option of “closing of illegal wells” when compared with the 
respective impacts under the BAU scenario. This option will result in 
increasing number of not abandoning wells, reducing the number of wells 
that will be utilized only by deepening and desalination.   This action will also 
result in reducing the number of wells that will be abandoned due to dry

All Systems

Wells, which will not be 

abandoned by year 2040 

and do not need to be 

deepened or desalinated.

Wells that could be utilized 

only if deepened at an 

additional cost, otherwise it 

will be abandoned

Wells that could be utilized 

only if desalinated at an 

additional cost, otherwise it 

will be abandoned

Wells that will be 

abandoned in the year 2040 

due to water dry out

Current Number of wells 64 -30 -10 -28

Total size of the farm (dunum) 24789 -1252 381 -19677

Total cultivated area (dunum) 108576 -5909 -147 -6027

Total amount of annual 

pumped water (m3)
848698 -156775 -154353 -585681



Estimated socio-economic costs of the two options

• The following tables show the estimation of the socio-economic 
costs associated with the impacts of applying the two reform 
options of closing illegal wells and reaching to safe yields 
groundwater abstractions rates for the three farming systems.

• These losses  also include the monetized employment losses.  
Comparing the results in the two tables, we conclude that the 
total cost of reaching the safe yield rates is lower than closing the 
illegal wells.

• The second table shows that the losses in investment, in addition 
to the cost of deepening the well and cost of desalination will 
amount in 2040 to a sum of JD 4.42 million. When compared 
with the costs associated with the BAU scenario, that adopting 
this option will result in direct savings in costs that amounts to 
(10.7-4.4=6.3) million JDs in addition to saved water and 
improved water quality in the basin. 



Estimated socio-economic costs associated with the impacts of applying 
closing of illegal wells reform option 

Item

Closing Illegal 

wells Reform 

Option 

Scenario 

Options 

(System 1)

Closing Illegal 

wells Reform 

Option 

Scenario 

Options 

(System 2)

Closing Illegal 

wells Reform 

Option 

Scenario 

Options 

(System 3)

Total

Wells, which will not be abandoned by year 2040 and do not need 

to be deepened or desalinated. 85 85 55 225

Wells that could be utilized only if deepened at an additional cost, 

otherwise it will be abandoned; and 37 9 7 53

Wells that could be utilized only if desalinated at an additional 

cost, otherwise it will be abandoned; and 32 5 2 39

Wells that will be abandoned in the year 2040 due to water dry 

out; 13 3 7 23

Total cost of lost labor  (JD) (total labor requirment*JD 2,678)..(1) 255,522           116,376           357,758           729,656           

One-time Cost of needed drilling (@ JD150/m) …(2) 92,250 41,400 103,800 237,450

Annual Cost of total needed desalination (@ JD 0.3/cm)…(3) 480,000           210,000           960,000           1,650,000

Cost of pumping assuming cap kept at 45 million/m3 and cost of 

pumping per cm 0.094**…(4)
66,913              212,037           841,406           1,120,356        

Expected loss of invetement in JD due to well dryout (5) 908,934           274,338           1,786,701        2,969,973        

TOTAL ECONOMIC LOSSES IN JD DUE TO BAU SCENARIO in 2040 (1+2+3+ 4 + 5)1,803,618       854,151           4,049,665       6,707,435       



Estimated socio-economic costs associated with the impacts of applying 
reduce abstraction to safe yield reform option 

Item

Safe Yield 

Reform 

Option 

Scenario 

Options 

(System I)

Safe Yield 

Reform 

Option 

Scenario 

Options 

(System 2)

Safe Yield 

Reform 

Option 

Scenario 

Options 

(System 3)

Total

Wells, which will not be abandoned by year 2040 and do not need 

to be deepened or desalinated. 103 95 56 254

Wells that could be utilized only if deepened at an additional cost, 

otherwise it will be abandoned; and 34 4 10 48

Wells that could be utilized only if desalinated at an additional 

cost, otherwise it will be abandoned; and 29 3 3 35

Wells that will be abandoned in the year 2040 due to water dry 

out; 4 1 3 8

Total cost of lost labor  (JD) (total labor requirment*JD 2,678)..(1) 78,622              38,792              153,325           270,739           

One-time Cost of needed drilling (@ JD150/m) …(2) 92,250 41,400 103,800 237,450

Annual Cost of total needed desalination (@ JD 0.3/cm)…(3) 480,000           210,000           960,000           1,650,000

Cost of pumping assuming cap kept at 45 million/m3 and cost of 

pumping per cm 0.094**…(4)
66,913              212,037           841,406           1,120,356        

Expected loss of invetement in JD due to well dryout (5) 279,672           91,446              765,729           1,136,847        

TOTAL ECONOMIC LOSSES IN JD DUE TO BAU SCENARIO in 2040 (1+2+3+ 4 + 5)997,457           593,675           2,824,259       4,415,392       



Possible options to mitigate the impacts of 
enforcement of groundwater policy reform and 

by-laws to reduce groundwater over-
abstractions to sustainable levels.



Potential options to mitigate the impacts (1)

• Government offers incentives or direct payments to farmers 
to reduce ground water abstractions based on the 
monitored abstracted volumes of water (payment could be 
either per dunum that has been set aside or per not pumped 
m3 of water)

• Provision of technical and financial support to farmers in the 
form of  subsidized credit for improving the efficiency of the 
current irrigation systems. 



Potential options to mitigate the impacts (2)

• Provision of financial incentives to convert farms to solar farms. 
This measure should be applied carefully to avoid encouraging 
farmers to pump more water using solar energy produced on 
their lands. The offered support should be conditional to well 
closure and abandonment of all agricultural activities on the 
farm;

• Closure of the illegal wells. Incentives credit to convert to solar 
farm 

• Purchase of groundwater rights. This could be done by paying the 
farmer a flat rate per each cubic meter purchased by the MWI as 
per his official well license. The MWI would then pay the farmer 
the sum of future value of purchased water over the next 20 
years taking into account the value of money over time (One 
payment of annuity for 20 years/discounted one payment). 



Potential options to mitigate the impacts (3)

• Improve the cropping patterns and crop diversity in the 
basin. (Olive vs high value-low water consumption crops)

• Other complementary measures may include supporting 
the establishment of water user association in the basin, 
improvement of water monitoring and control, and 
outreach and educational programs to targeted farming 
community and public in the region. This would include 
training programs, educational programs by the 
universities, school programs, seminars and conferences.
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