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Project name: Valuation of Ecosystem Services for Improving Agricultural Water Management in Kazakhstan
Donor: ICARDA (The International Center for Agricultural Research in the Dry Areas)
Project duration: May 2016 – December 2016
Reporting period: May 2016 – December 2016
Project partners: Partners of the project are South Kazakhstan Hydrological and Amelioration Expedition and NGO “Biogen”.

1. [bookmark: _Toc473274558]Short project description

The project had two phases. The first one started in 2014 was implemented by ICARDA with support of University of Texas, University of Minnesota and CAREC. This phase was focused on gathering bio-physical data, development of the Access database, preparation and calibration of SWAT model, development of alternative RIOS scenarios, and analysis of the role of women in water use and management in project territory[footnoteRef:1] .  [1:  The blog post “Markets offer women opportunities to capitalize on ecosystem services https://wle.cgiar.org/markets-offer-wo...m-services
The Project Report for 2014-2015 https://www.dropbox.com/sh/fon27voo6ac...ICARDA.doc 
Databases and other documents - http://carececo.org/knowledge/bazy-dannykh/database-of-the-project-valuation-of-ecosystem-services-for-improving-agricultural-water-management-/] 

Recommendations of RIOS modeling:
Three alternative scenarios that could potentially enhance water productivity in the basin through introduction of better fertilizer and irrigation water management, and substitution of existing crops with more water efficient crops (Table 1) have been identified at the phase 1 with assumption of provided investments in amount of $ 100 million. According to the A scenario: Directing 50% of the investments to the drip-irrigated orchards, the total water conservation will be 199.9 million cubic meters per year, which will reduce the volume of the water taken from the Bugunski reservoir approximately by 16%. In addition, the area of lands to be converted will be 37.4 thousand ha. According to the B scenario: Investing 70% of the total budget for the drip-irrigated orchards would have resulted in water savings of $ 229.2 million cubic meters per year, which would reduce the volume of water taken from the reservoir by 18%. The land required for conversion for all three types of agricultural crops would be about 38.5 thousand hectares.  According to the C scenario: Investing 30% for drip-irrigated orchards, the water saving would be 181.0 million cubic meters per year, which would reduce the volume of the water supply from the reservoir by 15%. The land converted according to these types of crops would be 36.5 thousand hectares.  
Table 1. Scenarios proposed by the RIOS for water conservation 
	

Method
	Scenario А
	Scenario B
	Scenario С

	
	Planned budget (%)
	Conv-erted land,
(‘000 ha)
	Water saving
(mln.m3/y)
	Planned budget 
( %)
	Converted land,
(‘000 ha)
	Water saving
(mln.m3/y)
	Planned budget
( %)
	Converted land,
(‘000 ha)
	Water saving
(mln.m3
/y)

	Drip-irrigated cotton
	30%
	10,7
	51,9
	20%
	7,1
	34,6
	50%
	17,9
	86,6

	Sprinkler irrigated alfalfa 
	20%
	6,7
	14,0
	10%
	3,3
	7,0
	20%
	6,7
	14,0 

	Drip-irrigated orchards
	50%
	20, 
	134,0
	70%
	28,0 
	187,6
	30%
	12,0
	80,4

	Total
	100%
	37,4
	199,9
	100%
	38,5
	229,2
	100%
	36,5

	181,0



More specifically, the study preferentially allocated drip irrigated orchards and cotton to Bugun village; sprinkler irrigated alfalfa to Karachick village, drip irrigated cotton and sprinkler irrigated alfalfa for Starii Ikan village (ICARDA 2015). 
Recommendations of SWAT modeling, evaluating the soil and water resources:
In this model, two scenarios were compared: the baseline scenario, i.e. as it is with the cultivation of flood irrigated cotton and an alternative scenario with the conversion of land for drip irrigated cotton (21,109 ha), alfalfa (13,589 ha) and grapes (5,740 ha).  At the same time, the required costs would exceed the costs in the RIOS model approximately by $14 million. With the use of an alternative scenario, it would be possible to achieve water savings of about 355 million cubic meters. In addition, the volumes of the return flows of water from the agricultural fields would have been decreased by 0.5% compared to the baseline scenario. The water quality would be improved, because the losses of phosphorus and nitrate nitrogen from the fields would have been decreased by 0.8% and 4.6% respectively. The volumes of nitrogen fertilizers would amount to 78 kg/ha for drip-irrigated cotton, 13 kg/ha for drip-irrigated grapes, and for alfalfa the fertilizers would not have been applied. In comparison, under the baseline scenario, nitrogen fertilizer for cotton, irrigated by irrigation method would have amounted to 190 kg/ha. (Policy brief, CAREC, 2015).

Project activities in 2016 aimed to 1) Clarify the perception of alternative RIOS scenarios developed in 2015 and valuation of water and willingness to pay for changes, through focus group discussions with women and men in three pilot villages. 2). Present results at the communication event in Shymkent, 3) Update and disseminate the project paper (policy brief).
2. [bookmark: _Toc473274559]Study area 

South Kazakhstan is one of the most populated regions of the Republic of Kazakhstan where about 19% of the total population reside. Agriculture is the main source of income in the area. Income generated from the sector is, however, very low due to insufficient access to good quality and quantity of water, poor infrastructure, inadequate access to improved technologies and credit services, as well as degradation of natural resources (ICARDA & CAREC 2015). The sector is male dominated with women’s role limited to weeding and harvesting selected crops such as cotton, and kitchen gardening depending on the size of their land and proximity to the market. The study area i.e. the lower Syr Darya Riven Basin covers about 128,000 ha and is located in the Turkistan region. In depth data collection and analysis, however, focused on three main villages namely, Bugun, Stary Ikan, and Karachik located at the beginning, middle and tail end of the Turkistan canal respectively covering a total area of about 36,000 ha (Figure 1). 
                                      [image: Map of the study site.]
Figure 1: Lower Syr Darya Basin, Turkestan Region, South Kazakhstan (source: Google Earth)

The main market for the region is located 9 km from Karchick, 22 km from Stary Ikan, and about 30 km from Bugun village, respectively. While agriculture in the basin can be generally categorized as a mixed crop-livestock production system, the contribution of livestock to family income varies among the three villages with Bugun and Karachik villages ranking as the highest and the lowest respectively. Water is the scarcest resource in the basin followed by agricultural land which is diminishing due to degradation and settlement resulting from population growth. Land holdings also vary across the villages with average land size of 3-5 ha, 1-4 ha and 1.5-4 ha in Bugun, Stay Ikan and Karchik Villages, respectively. 
Stratified sampling was used to select the three villages where location on the canal (upper, middle or lower tail) is used as criteria for stratification. From among villages in each strata, one representative village was selected purposively for inclusion into the study to ensure access to spatial and context-specific information on valuation and use of ecosystem services in the basin. Hence, the study accounts for variations in benefits and risks across the landscape to ensure a robust valuation exercise. 
[bookmark: _Toc473274560]3. Methodology
 
The project used participatory valuation approach, which was achieved through focus group discussion with men and women and a special session at the national round table. 
Semi-structured questions were used to guide the discussion but a snow ball method was also used to probe into certain issues raised, to get a clearer understanding of the community’s stance. Stakeholders were specifically asked about their willingness to forego existing cropping and irrigation methods in lieu of the proposed conservation packages.
[bookmark: _Toc470097561][bookmark: _Toc473274561]4. Project activities
[bookmark: _Toc473274562]4.1 Focus Group Discussions with women and men in pilot villages
FGDs were held on 26-28 of October 2016, in south Kazakhstan, Turkestan region, 3 pilot villages Starii Ikan, Bugun, Karashik. 
The aim of the FGD was to discuss proposed changes for each village and farmers’ willingness to: (i) adjust their crop choices, (ii) adopt new irrigation practices, (iii) make some form of financial contribution to realize the change; and (iv) understand if farmers value conservation as a priority in their valuation processes. Proposed questions for FGDs in Annex 1.
A total of 12 FGDs were held with randomly selected men and women members of the society in the three villages (Table 2).
Table 2: Focus Group formations by Village
	Village name
	Women
	Men
	Total
	

	
	Number of FGDs
	Number of participants 
	Number of FGD
	Number of participants
	
FGDs
	Number of participants

	Bugun
	2
	21
	2
	12
	4
	33

	Starii Ikan
	2
	21
	2
	17
	4
	38

	Karachik
	2
	15
	2
	19
	4
	34

	Total 
	6
	57
	6
	48
	12
	105


[bookmark: _Toc472533768]
Main findings from FGDs with women and men in pilot villages
Each FGD yielded valuable information on current practices as well as reasons behind their choices, and presented a good forum to discuss conservation measures proposed based on model results.  Almost all participants recognized and agreed on the importance of conservation to ensure sustainability of future livelihoods in their respective villages. Hence, all were willing to consider some changes and adjustments in their irrigation methods and patterns though not necessarily in line with proposed recommendations. At the same time, participants marked their readiness to try new proportions in type of agriculture. For example, in Karashik people agree to reduce amount of cotton and try to plant more orchards and in Starii Ikan they agreed to try some of scenarios proposed in case there is financial support available to get appropriate machines to use.
Discussions revealed following problems existing in the region:
· Lack of finance among farmers doesn’t allow them fully to switch to another agricultural practice;
· Water saving system needs to be fixed as it was built during USSR period.

During the FGD, we see differences in answers between women and men. Women in most cases gave the floor to men and were not ready to give clear replies about scenarios. Men played leading role here and posed as main earner. Community agreed that in case finance was available, it is possible to try suggested scenarios. 
Starii Ikan:
While canal water serves as the main source of irrigation water, groundwater is often used to meet demand shortfalls that are especially felt during the months of July to August. The practice, however, is declining with increased salinity of groundwater. Water scarcity hence continues to pose the greatest threat to agriculture in the area. The growing problem of using saline water has also resulted in further degradation of agricultural land forcing farmers to encroach into fragile areas including rangelands.  
Cotton and wheat are the most dominant crop grown in the area, followed by alfalfa and orchards. Livestock contributes between 15-20% of the household income. Cotton is the main cash crop that generates the bulk of a household’s income, though wheat and alfalfa (5-10%) are also partially sold and the rest used for own consumption. Wheat was especially highlighted as a major crop for household food security as the price of wheat in the market is quite expensive and not many can afford to buy sufficient quantity to meet their family needs. By growing it themselves, not only are farmers able to supplement their demand but also use part of it as supplemental feed for their livestock.
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Photo 1: Focused Group Discussion in Starii Ikan village. 
Karashik:
Farmers in the village almost entirely depend on canal water for irrigation. Both men and women groups agreed that water scarcity is a problem in the area, with the greatest shortage felt during the months of April to August. The need to conserve water through adoption of efficient management systems was thus fully supported. Cotton is the most dominant crop grown in the area followed by vegetables (including watermelons and melons), alfalfa, and to a lesser extent wheat. Cotton is also the major cash crop, often sold to large supplier, and generates the biggest share of the household income. Residues from the production are also used as feed for livestock and heating. Vegetables and alfalfa are mostly grown for home consumption and to a lesser extent sold in local markets. The grain, however, is exclusively produced to meet household demand as it is quite expensive to purchase it from the local market. Livestock’s contribution to income was estimated at 10% or lower and so local market for alfalfa is quite limited.
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Photo 2: Focused Group Discussion in Karashik village. 
Bugun:
Located at the head of the Turkestan canal, Bugun village has the greatest access to irrigation water as compared to the other two villages. Hence, water scarcity, as rated by both men and women groups is not a major obstacle for agricultural production. However, they did emphasize that depending on the actual location of the farm vis-a-vis the canal, some farmers do experience relative shortages during the summer months of May to August. The main challenge in the area is salinity caused by rising water tables. Livestock only contributes to about 20% of their household income. However, the dominant crop in the area is alfalfa followed by cotton, corn, vegetables, and orchards. Alfalfa is the choice crop in the area because of its market value and its ability to grow under saline conditions. Most farmers grow the crop under advance contractual agreements with traders in Shymkent. Cotton is the main cash crop and generates the most income.                                                          
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Photo 1: Focused Group Discussion in Bugun village. 
[bookmark: _Toc473274563]4.2 Updating and disseminating project results 
Main results of two phases of the project: RIOS, SWAT scenarios and FGDs were discussed during the round table conducted 15th of December 2016 by joint efforts of this and the project of CAREC – MoE Norway “Support towards local initiatives in the environmental governance and water resources management in Central Asia”. 
Conducting a joint event was useful to discuss with participants not only RIOS scenario, but initially to talk about ecosystem services and results of economic evaluation of ecosystem services in the Ikan-su river basin conducted by very dedicated and professional expert, Mrs Gulzhakhan Sakauova, executive director of the Karatau Reserve Park.
The national seminar was attended by 20 representatives (14 men and 6 women) of local administrations and communities of studied villages, local experts and project partners. 
Received general recommendations from participants:
· In the light of pasture degradation, it is recommended to introduce pasture rotation on lands rented by large farmers, to increase planting of orchards, especially from resistant trees, such as grape, apple, pear;
· Lack of funds is main barrier towards introduction of sustainable land management practices and water efficient technologies. It is important to find appropriate financial mechanism, to study opportunities to attract funds through state-private partnership, payment for ecosystem services, other;
· To keep high level of harvesting and safe soil fertility, it is necessary to seed crops with high profitability. In this regard, it is important to have capacity building opportunities in order to know seeding science and to cooperate with scientific and research institutions; 
· It is important to have access to information on water saving technologies and “green” agriculture technologies and practices;
· It would be useful to elaborate further Proposed Scenarios, to assess other alternatives, but local institutions and administrations have no needed staffs and skills.
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Information about national seminar can be found by the link http://carececo.org/en/news/novye-podkhody-k-otsenke-ekosistemnykh-uslug-v-kazakhstane-seminar-retstsa/
[bookmark: _Toc473274564]5. Project findings and conclusions

The project was implemented in the area which represents the largest area for irrigated agriculture in the country. In this area, irrigation water is an ecosystem benefit which has important implications on the livelihoods of the residents.
It is important to note that the project was the first one which assessed existing agricultural water management practices and simulated alternative scenarios for ecosystem valuation and water conservation in three villages within the study area. Participatory approach used by the project was new for involved participants, even for the heads of village administrations and specialists. Farmers, especially involved women, have never had such experience.
High professionalism of international experts who supported gender analysis in the first project phase in 2015 and then guided FGDs and analyzed results in 2016, built dedication of CAREC, local experts and participants of FGDs in studied area to follow up activities and promote the valuation of ecosystem services further as the tool, which must be used for supporting decisions.
The main findings of the project:
· Scenario for all three villages are relevant and can be considered. But, there exist other alternatives, which can be developed and analyzed through RIOS. For example, building of processing factories for fruits and milk, building of breeding complex, etc.; 
· Local farmers severely suffer from water shortage. They realize that their wellbeing strongly depend on water. Farmers are ready for changes, to adjust their crop choices and adopt new irrigation practices and even to make financial contribution, but they do need to know about needed funds and other resources and economic benefit. Participatory cost-benefit analysis for changes is needed; 
· Changes demand investments, which cannot be provided only by farmers and local administrations. Analysis of funding opportunities and development of sustainable funding mechanism are needed
· Stakeholders in studied area, as well as stakeholders from all Central Asian states, need to know and use the decision support tools, which have been used in the phase 1, Soil and Water Assessment Tool (SWAT) and Resource Investment Optimization System (RIOS) models. Especially this knowledge is needed to research and education institutions in order they can participate in such researches and build their capacities to support decision making process in Kazakhstan. 
· In order for local administrations to be more active players in sustainable development, they need to have access to decision making tools. Simple models can help users to make informed choices for sustainable decisions and practices.

[bookmark: _Toc473274565]Annexes 
[bookmark: _Toc473274566]Annex 1 Proposed Questions for FGDs

	Proposed Questions

	Problem analysis: 
Assumption: Their perception on the validity and importance of the recommended changes will be influenced on how they perceive the problem.

	· Do you agree that the water scarcity in the irrigation period is a problem for farmers in your village? 
· On a scale of 1-5 (five being a serious problem and 1 being no problem at all) - how would you describe the gravity of the problem?
· Do you agree that the harvest depends on quality if irrigation water? Is it a problem for your farmers?
· On a scale of 1-5 (five being a serious problem and 1 being no problem at all) - how would you describe the gravity of the problem?  
· Do you agree that the harvest does not directly depends on the volume of the fertilizers you apply? 
· On a scale of 1-5 (five being a serious knowledge and 1 you do not know about it) - how would you describe your knowledge? 
· Do you agree that the traditional irrigation method (flood /furrow irrigation) cause problems with water scarcity and soil quality (because the losses of phosphorus and nitrate nitrogen from the fields would decrease)?
· On a scale of 1-5 (five being a serious problem, and 1 being no problem at all) - how would you describe the gravity of the problem? 
· Do you agree that the crop choice in Scenario D is the best for your area? 
· On a scale of 1-5 (five being the best and 1 – I do not know) - how would you describe the crop choice? 

	Solution analysis: to understand perception of participants of FGDs of scenario. How it will influence their daily life and if they are ready to contribute to these changes to become reality?
Assumption: FDG participants understand the scenario approach and know the business of farmers 

	1. Discussion of “scenario D” proposed by stakeholders

	Why? What would the changes mean to you?
(a) What are the possible positive implications of Scenario D on your daily life (time spent in ag. activities – cost of production (inputs, etc.), crop choices, farming practices (planting, irrigating, harvesting, etc.), processing, packaging, marketing, quality of life, effect on other aspects of your life including non-agriculture, etc.?
(b) What are the possible negative implications of Scenario D on your daily life (time spent in ag. activities – cost of production (inputs, etc.), crop choices, farming practices (planting, irrigating, harvesting, etc.), processing, packaging, marketing, quality of life, effect on other aspects of your life including non-agriculture, etc.?
(c) How much would you be willing to pay to have the changes proposed under Scenario D?

	Do you have alternative suggestions on how the community can conserve water, improve the quality of the water, and improve livelihoods?


[bookmark: _Toc473274567]Annex 2: Lists of participants FGDs 
Lists of participants FGDs in Karashik, men, Group#2
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List of participants FGD discussion, Karashik, men, Group#1
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List of participants FGD discussion, Karashik, women, Group#1
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List of participants FGD discussion, Karashik, women, Group#2
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List of participants FGD discussion, Bugun, women, Group#2
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List of participants FGD discussion, Bugun, women, Group#1
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List of participants FGD discussion, Bugun, men, Group#1
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List of participants FGD discussion, Bugun, men, Group#2
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List of participants FGD discussion, Starii Ikan, women, Group#2
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List of participants FGD discussion, Starii Ikan, women, Group#1
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List of participants FGD discussion, Starii Ikan, men, Group#2
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List of participants FGD discussion, Starii Ikan, men, Group#1
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List of participants FGD discussion, Starii Ikan, men, Group#1
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[bookmark: _Toc473274568]Annex 3 Agenda of the final national seminar

Date: 15th of December 2016 г
Venue: Shymkent, Dostyk hotel, str. Adyrbekova, 17
	Date
	Activity
	Responsible person

	10.00 –10.30
	Registration of the participants
	

	10.30-10.45
	Opening and Introduction session 
	CAREC
SKGME

	10.45- 12.00
	ES: concept and instruments of ecosystem management
Practical cases:
Scenarios, developed in the frame of “Valuation of Ecosystem Services for Improving Agricultural Water Management in Kazakhstan” project.

Results of the economic evaluation of the ecosystem services in the Ikan-su river basin 
	Kuban Matraimov


Lyudmila Kiktenko 


Gulzhakhan Sakauova 

	12.00 - 12.30
	Coffee-break

	12.30 - 13.00
	Data visualization for decision making  
Practical case:
Ecosystem services mapping results on the pilot projects
	Kuban Matraimov
Meirzhan Essanbekov


	13.00 – 13.45
	Discussion of the possibilities and areas of the proposed tools implementation 
	Facilitator:
Karl Anzelm

	13.45 – 14.00
	Презентация результатов опроса фокус-групп по ценности воды для жителей пилотных поселков 
	Serik Makashev


	14.00 – 14.15
	Practical recommendations to save natural ecosystems on the base of the project results
	Lyudmila Kiktenko 
Kuban Matraimov

	13.45 – 14.15
	Economic instruments to implement tools for efficient ecosystem management
	Mariya Genina

	14.15 – 14.30
	Closing session
	Kuban Matraimov

	14.30 – 15.30
	Lunch



[bookmark: _Toc473274569]Annex 4 List of Participants of the final national seminar
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