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Abstract
Background
Within the post-2015 agenda discussions of the United Nations, sustainable development goals (SDGs) are being drafted. In this context, nutrition-sensitive agriculture has been introduced. Nutrition-sensitive approaches in general are not new. They refer to improving or at least avoiding harm to the underlying and basic causes of malnutrition presented in the UNICEF conceptual framework. In order to answer the question of whether nutrition-sensitive agriculture is only a new term or also a new actionable concept with a comprehensive definition, framework, and political will, a questionnaire-based survey with representatives from 18 agricultural ministries of various countries was conducted on the basis of a literature review. Furthermore, the Final Communiqué of the Berlin Agriculture Ministers’ Summit 2014 was analyzed as an indication of political commitment following the steps of the qualitative content analysis of Mayring.

Results
Care was considered less than food security and health in the responses to the questionnaire and was not mentioned at all in the final communiqué. In the survey and the communiqué, mainly health aspects related to food safety and water issues were mentioned. However, the most mentioned aspect regarding food security was diversification/diversity. Because of the small sample size of the survey, the findings cannot be generalized. Nevertheless, together with the analysis of the communiqué, the results give some valuable insight into the interests of agricultural politicians for nutrition-sensitive agriculture and indicate that nutrition-sensitive agriculture has rarely been discussed from a systemic perspective. This is confirmed in the criticism expressed that an opportunity to address nutrition in a multisectoral approach that considers all underlying causes of malnutrition—food insecurity, poor health, and lack of care—was missed during the Second International Conference on Nutrition (ICN2).

Conclusions
In conclusion, nutrition-sensitive agriculture seems to be more of a term than a concept at the time of this study. To make ICN2 count in coming years and comprehensively address nutrition through a SDG, a systemic approach and true cross-sector collaboration are needed.
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Background
More than half of the global population is not adequately nourished: hunger, micronutrient deficiencies, overweight, and obesity often exist in parallel in the same country [1]. The nature and causes of malnutrition are complex, and additional challenges such as changing demand for agricultural products as well as climate change and natural resource degradation complicate the situation even more [2, 3]. A renewed focus is laid on all these issues through the discussions around the post-2015 agenda and the development of sustainable development goals. In this context, a stand-alone goal for food security and good nutrition is discussed [4]. Different targets should be defined that include ending hunger, reducing the multiple burdens of malnutrition, and sustainable agriculture. Looking at these targets, the question arises as to how they can be achieved. The Second International Conference on Nutrition (ICN2) in November 2014 reviewed the progress made regarding nutrition since the 1992 ICN, the problems that remain, and the new challenges and opportunities for improving nutrition. The outcomes of this conference include a political document, the Rome Declaration on Nutrition, and a framework for action that provides a set of voluntary policy options and strategies for use by governments as appropriate. As an inclusive inter-governmental meeting on nutrition jointly organized by the Food and Agriculture Organization (FAO) and the World Health Organization (WHO), it intended to adequately address the major nutrition challenges. The results of ICN2 shall also contribute to the post-2015 UN development agenda mentioned above [5].
In these political processes, nutrition-sensitive approaches to agriculture are considered key to achieving food security and good nutrition. These approaches are not new [6]. While nutrition-specific interventions tackle the immediate causes of malnutrition, e.g., supplementation with micronutrients if nutrient intake is less than needed, nutrition-sensitive approaches refer to improving or at least avoiding of harm to the underlying and basic causes of malnutrition presented in the UNICEF conceptual framework. They seek to improve the context in which nutrition is embedded and by doing so find long-term solutions [6–8]. Therefore, the UNICEF conceptual framework of malnutrition [9] was slightly adapted and served as a basic concept for this study (Fig. 1). It defines three important aspects that have to be considered in order to improve nutrition: food security, care, and the health environment. These underlying causes determine whether the diet is adequate and the person is healthy (immediate causes of malnutrition). The underlying causes themselves are affected by basic causes determined by the social, economic, and political context. Examples for these include the rights of women and girls, poverty, and climate change. The conceptual model is a widely accepted, well-established framework and is considered a useful tool to understand which factors are important for nutrition. Nutrition is a complex issue where interrelations are often not linear, and distant factors must also be considered. Thus, if interventions or a sector want to be nutrition-sensitive, the underlying and basic causes have to be taken into consideration [6, 7]. Therefore, the characteristics of nutrition-sensitive agriculture were identified by using this modified UNICEF conceptual framework as a checklist.[image: A40066_2015_26_Fig1_HTML.gif]
Fig. 1Modified UNICEF conceptual framework (own presentation in accordance with [16, 73])




              
In this context, this study seeks to contribute to the ongoing discussion by analyzing whether nutrition-sensitive agriculture is only a new term or also a new concept. Two issues are in focus. First, is there an actionable concept with a comprehensive definition and framework? Second, does commitment exist in agricultural policy for nutrition-sensitive agriculture?

Methods
On the basis of a literature review, a questionnaire-based survey was conducted with representatives from 18 agricultural ministries of various countries at the Global Forum for Food and Agriculture 2014 in Berlin, where 65 agricultural ministers participated. Moreover, the final communiqué of the Berlin Agriculture Ministers’ Summit 2014 was analyzed, following the steps of Mayring’s qualitative content analysis [10, 11].
Questionnaire-based survey at the Global Forum for Food and Agriculture
The survey was conducted at the Global Forum for Food and Agriculture (GFFA) in Berlin from 16–18 January 2014. The GFFA is an international conference that is held during International Green Week (IGW) and is organized by the Federal Ministry of Food and Agriculture (BMEL) in cooperation with GFFA Berlin e.V., the Senate of Berlin, and Messe Berlin GmbH each year. In 2014, it took place for the sixth time. Representatives from politics, business, science, and civil society used the forum to meet, share ideas, and enhance political understanding on central issues in the future. The 2014 topic was “Empowering Agriculture: Fostering Resilience—Securing Food and Nutrition” [12]. During the first 2 days, there were expert panel discussions on aspects of the main topic. On the second day, four working sessions were organized by the international organizations FAO, EU-Commission, World Bank, and United Nations Environment Programme (UNEP). The third day was the most important one; here, the International GFFA Panel Discussion was held, and in the afternoon, the Berlin Agriculture Ministers’ Summit took place (Fig. 2).[image: A40066_2015_26_Fig2_HTML.gif]
Fig. 2Structure of the Global Forum for Food and Agriculture 2014 [12]




                
The GFFA was chosen because it is the worlds largest conference of agricultural ministers, with 65 ministers in 2014. Additionally, the working session of the FAO focused on “food systems for better nutrition”, in which the participants discussed nutrition–agriculture linkages. The results of this and the other three working sessions were included in a final communiqué. The communiqué is the outcome of the summit and represents the common position of the participating ministers. They committed to incorporating it into the ongoing international discussions on agricultural policy such as ICN2 and the post-2015 process [12].
The target group of the survey were the ministers and representatives of the agricultural ministries participating at the GFFA. A standardized questionnaire was presented directly to them for self-administration. Participants gave informed consent before taking part. Ethical approval was not needed because social research, not medical, was conducted.

Content and design of the questionnaire
Three main items were of primary interest for the survey: first, the prominence of the concept, if countries are already aware of it or have implemented it; second, what their understanding of the concept is; third, the added value of the concept was examined by looking at its aim, its usefulness with regard to nutrition security, and its relationship to the right to food.
The questionnaire (see Additional file 1) was designed based on a literature review where papers published in journals and publications of international organizations were included. Peer-reviewed papers were searched primarily in the databases PubMed, CAB Abstracts, and Web of Science. The webpages of international organizations relevant to the field of agriculture as well as food and nutrition security were searched for nutrition-sensitive agriculture-related publications. Important sources were the webpages of the Food and Agriculture Organization of the United Nations (FAO), International Food Policy Research Institute (IFPRI), the World Bank, and the United Nations Standing Committee on Nutrition (UNSCN). Searches were mainly conducted between November 2013 and February 2014. The keywords used were nutrition-sensitive/nutrition-enhancing/nutrition-smart/nutrition-focused agriculture, promoting/improving nutrition through agriculture, linking agriculture and nutrition/health, nutrition-agriculture linkage, and agriculture for nutrition. To minimize the risk of missing relevant papers, reference lists of key studies were reviewed for additional relevant studies. Only the most recent literature that had been published between 2008 and 2014 was included. Papers were excluded that did not refer to agriculture as a nutrition-sensitive sector or that focused only on a single problem, e.g., aflatoxin and stunting. Only publications in English were used for further analysis.
There was no commonly agreed upon definition for nutrition-sensitive agriculture found in the literature. Moreover, no conceptual framework could be found that explicitly described what nutrition-sensitive agriculture looks like. Therefore, four definitions and six aims found in the literature were cited directly or in a modified fashion [13–17]. Most reviewed publications (90 %) referred to food security, in particular to diversification (82.5 %), less so to health (57.5 %), and rarely to care (37.5 %). There was no agreement in the literature about the most appropriate foods and production systems. Nevertheless, sustainable forms of agriculture were frequently mentioned. The most important cross-cutting issues were gender equity, nutrition education for all actors along the value chain, and collaboration between agricultural, nutritional, and health professionals [2, 7, 8, 13–50].
In the questionnaire, cross-sectoral factors and elements that should be included in the concept of nutrition-sensitive agriculture for nutrition security, food security, health, and care were surveyed. Furthermore, the representatives should specify which foods in their opinion should be the focus of nutrition-sensitive agriculture and which production system would be most appropriate for it. For each question, the issues were cited that were mentioned in the reviewed publications. The modified UNICEF model served as the basic structure for the arrangement of the questions. The questions had to be answered quickly and easily, since ministry representatives do not have much time to fill out questionnaires. Therefore, it consisted only of 18 closed questions covering five pages.

Pretest
Students of nutritional science and other academic backgrounds examined the questionnaire for clarity and assessed its duration. Normally, about 15 min were needed to complete the questionnaire. After including the students’ comments, which were mainly on understanding and wording of the questions, the questionnaire was given a second time to employees of Division 622—World Food Affairs of the German Ministry of Food and Agriculture. One important issue that was raised was the distinction between food security and nutrition security found in two questions (questions 10 and 11). These two terms were not considered to be accepted worldwide as different terms, and comprehension of these was not clear. Definitions were given before they appeared in questions, and they were arranged according to the modified UNICEF model, starting with the comprehensive term nutrition security and followed by the three main aspects food security, care, and health. Another aspect was the right to food. To secure a common understanding of the right to food, the definition was given before the question.

Dissemination of the questionnaire
The questionnaire was disseminated at the GFFA to as many representatives of the delegations as possible. The procedure was twofold. First, questionnaires were placed in the business lounge where only the delegations had access and at relevant expert panel discussions and working meetings, namely, the kick-off event, the expert panels on “Opportunities for better nutrition along agricultural value chains: building on learning from rice in Bangladesh” and on “Horticultural contributions to the fight against malnutrition”, and the working session of the FAO about “Food systems for better nutrition”. Second, the study was presented by the author and the study team to the delegations. They asked the delegates to answer the questionnaire on site and send it back via e-mail or to give their contact data in order to receive the questionnaire via e-mail at a later date. At the GFFA, 100 questionnaires were printed and disseminated in hardcopy. This number was chosen based on estimates that about one third would get lost by delegates that took two copies or by not-targeted visitors of the events. On the last day of the summit, the strategy of presenting the study and collecting contact data was more strongly pursued.
As a follow-up, the questionnaire was sent to the collected contact addresses via e-mail. Before sending, it was converted into Word format with text boxes, check boxes, and drop-down lists in order to allow electronic administration. Delegations that had no embassy in Berlin received support at the GFFA through volunteers from the BMEL. These were asked to inform the delegations about the research project and distribute the questionnaire to each representative. After the GFFA, the BMEL staff members who were in charge of the delegations were reminded of the study and asked to send the questionnaire via e-mail again. As a second strategy, other networks were used, e.g., personal contacts to representatives of European Member States were asked to answer the questionnaire. Moreover, the German agricultural attachés in the countries were asked to informally disseminate the questionnaire to their contacts in the agricultural ministries. The first deadline was the 31 January 2014. This was later pushed back to the end of February 2014. Delegates who had pledged to return it but had not up to this point were asked again. By the end of March, data collection was concluded.

Data analysis
The data of the questionnaire were coded, entered into a Microsoft Excel spreadsheet, and converted into a pivot table. A descriptive analysis was made, frequencies were shown, and sub groups analyzed with cross tables [51]. The data were finally transferred into SPSS 11.5 for further cross tabulations, statistical tests, and cluster analysis. Statistical significance tests were only made in some cases to confirm suggestions. The p value was defined as the probability of the observed data, given that the null hypothesis H
                  0 is true. This contains very limited information. The rejection of a null hypothesis is no basis for estimating the probability that in a replication of the research the null hypothesis will also be rejected [52]. Therefore together with the p value, the effect size phi was reported in order to improve interpretation of the collected data. Effect sizes do not take sample size into account and are therefore independent of the number of participants [53]. Phi is similar to the correlation coefficient; in fact, if both variables are dichotomous, Pearson’s r is equal to phi. Correlations between 0.2 and 0.5 were interpreted as medium sized according to the rules for social science data analysis of Kühnel and Krebs [54]. The cluster analysis was conducted using Ward’s method in order to see whether specific groups could be found. Ward’s method was used because it clusters the results according to the smallest variance within a cluster.
The question about which foods should be in the primary and secondary focus of nutrition-sensitive agriculture was analyzed in two ways: The questionnaires that were filled out as intended were analyzed together. Frequencies were given to all the answer possibilities as a whole and divided by focus. A secondary analysis was made for the questionnaires that were not filled out as intended. In an initial step, we examined food options that were not considered at all. Then, the other foods were classified as primary or secondary according to the most frequently given answer.

Analysis of the Final Communiqué of the GFFA 2014
The Final Communiqué of the GFFA 2014 was analyzed as an indication of the political will and confirmation to implement the concept of nutrition-sensitive agriculture. The first draft of the communiqué was developed by a group of experts from the BMEL in a consolidated process. After completing an initial draft, it was sent to four international organizations, FAO, EU-Commission, UNEP, and World Bank, for further changes and comments. After these were included, the registered Ministries of Agriculture added their comments, which were also included in the final draft and approved by the German Minister of Food and Agriculture. At the Berlin Agriculture Ministers’ Summit, the process was opened again for a 4-h discussion. After reaching a consensus on the communiqué, all 65 participating ministers approved and signed it (own observations). The final communiqué was chosen because the results of the working sessions of the international organizations should be considered in the declaration. The working sessions of FAO concentrated on “food systems for better health”. The session discussed the issues of how to maximize the contribution of agriculture and food systems in order to improve nutrition.
For the analysis, the English version of the Final Communiqué of the GFFA 2014 was used by following the steps of the qualitative content analysis of Mayring (see Fig. 3). The qualitative content analysis according to Mayring is a mixed methods approach that actually contains both qualitative and quantitative analytical steps. The central idea of qualitative content analysis is to start from the methodological basis of quantitative content analysis (analysis of category frequencies) and then conceptualize the process of assigning categories to text passages as a qualitative–interpretive act, following content–analytical rules. Therefore, it follows a step-by-step model for the research process. Because analysis and interpretation is based on content–analytical rules that are defined in advance, reliability is increased [10, 11]. This method is appropriate for analyzing the communiqué because it is a method for investigating statements that are made consciously and explicitly. Moreover, through this technique, the text is interpreted within the communicative context. Both are important aspects for analyzing a political statement with a clear research question.[image: A40066_2015_26_Fig3_HTML.gif]
Fig. 3Qualitative content analysis procedure (own presentation in accordance with [10, 11])




                
The focus of the analysis of the communiqué was the subject of the text. The main research question of the content analysis was whether there is political commitment to implement nutrition-sensitive agriculture. Therefore, three sub-questions were defined:	Is the topic nutrition-sensitive agriculture included in the communiqué?

	Which elements of the reviewed literature are included?

	What importance does nutrition-sensitive agriculture has in the communiqué?




                
Specific aspects regarding nutrition-sensitive agriculture were filtered out of the communiqué, and their importance was analyzed by looking at the frequency and structure of the communiqué (structuring concerning the contents and the form). Categories were defined deductively and inductively based on the modified UNICEF model and the reviewed literature: food security, health, care, and cross-cutting issues (e.g., gender, sustainability, education, and collaboration, as well as environmental, economic, political, and social contexts). The unit of analysis was defined: one word was the smallest unit (coding unit), and the whole document was the biggest unit (context unit). We first searched for keywords in the document, then, the framework and the three main aspects of the communiqué were analyzed, and finally, the whole document was examined. The analysis was made following the described procedure while reconsidering the categories. A category was broadened if aspects seemed strongly related to those described in the reviewed literature and yet were not reflected accordingly in the existing categories. The categories were mainly reconsidered while holistically analyzing the framework and the three main aspects of the communiqué.


Results
Prominence, content, and value of nutrition-sensitive agriculture as indicated in the survey
At the end, 18 out of 20 questionnaires could be used for data analysis. Two of the 18 questionnaires were filled in incompletely but were nonetheless included in the analysis. Most people who completed the questionnaire were political or technical advisors (7 out of 18). Of the rest, three were scientists, two ministers, and two section chiefs. Most respondents had a professional background in agricultural science (10 out of 16). The others had a background in politics, veterinary medicine, development economy, business administration, and diplomacy.
The main characteristics of the countries of the representatives that filled out the questionnaire are shown in Table 1. The study participants came from Europe (N = 6), Africa (N = 5), or Asia (N = 7). North America, South America, and Australia were not represented in the survey. Eleven of the representatives were from developing countries, and 7 were from industrial countries. No malnutrition problems were assumed for any industrial countries with a representative participating in the study [2]. In six of the developing countries, stunting and micronutrient deficiencies existed; in two of them, all three malnutrition problems were present; in two, micronutrient deficiencies and obesity existed; and in one, there were only micronutrient deficiencies.Table 1Countries classified according to development status and malnutrition problems


	Continent
	Country
	Stunting
	Micronutrient deficiencies
	Obesity
	No presumable malnutrition problems

	Developing countries

	Africa
	Burkina Faso
	x
	x
	 	 
	 	Cameroon
	x
	x
	 	 
	 	Lesotho
	x
	x
	 	 
	 	Sierra Leone
	x
	x
	 	 
	 	Swaziland
	x
	x
	x
	 
	Asia
	Armenia
	x
	x
	x
	 
	 	Malaysia
	 	x
	 	 
	 	Palestinian Territories
	 	x
	x
	 
	 	Philippines
	x
	x
	 	 
	 	Vietnam
	x
	x
	 	 
	Europe
	Bosnia and Herzegovina
	 	x
	x
	 
	Industrial countries

	Asia
	Japan
	 	 	 	x

	 	Singapore
	 	 	 	x

	Europe
	Belgium
	 	 	 	x

	 	Finland
	 	 	 	x

	 	France
	 	 	 	x

	 	Italy
	 	 	 	x

	 	Netherlands
	 	 	 	x


Classification of development status according to DAC [74]. Classification of malnutrition problems according to FAO [2]. Data of Palestinian Territories according to the WHO report at the Sixty-sixth World Health Assembly [75]



                
Out of 17 representatives (only 17 representatives completed the first question), 12 have heard of the term nutrition-sensitive agriculture, but only 7 out of these 12 had read about it in scientific literature. Out of the 12, 3 representatives had attended conferences and/or scientific meetings on this topic and 4 representatives said they had their own internal concept of nutrition-sensitive agriculture. A lack of common understanding of nutrition-sensitive agriculture was the only reported obstacle that hindered them from implementing nutrition-sensitive agriculture. Representatives from seven countries gave reasons other than the choice of answers provided. There was a tendency to consider nutrition-sensitive agriculture basically useful, necessary for nutrition security, and complementary to the right to food. Two of the definitions and aims provided were most frequently chosen (see Table 2).Table 2Countries’ agreement on definitions and aims of nutrition-sensitive agriculture


	Definitions and aims
	Number

	Definition
	DC (N = 11)
	IC (N = 6)

	Nutrition-sensitive agriculture explicitly incorporates nutrition objectives and indicators into agriculture and addresses the utilization dimension of food and nutrition security, including health, education, economic, environmental, and social aspects [13].
	4
	4

	Nutrition-sensitive agriculture ensures the year-round availability and accessibility of a variety of diverse foods and prevents nutrient losses, so that when consumed, these foods improve nutrient intake through dietary diversification, improve levels of nutrition, and prevent macro- and micronutrient deficiencies [14].
	7
	1

	Aim
	 	 
	Nutrition-sensitive agriculture aims to maximize the impact of the food and agricultural sector on nutrition outcomes while minimizing the unintended negative nutritional consequences of agricultural interventions and policies along the value chain from farmers to consumers (modified from World Bank [16]).
	3
	4

	Nutrition-sensitive agriculture aims to narrow the gap between available and accessible food and the food needed for a healthy and balanced diet for all people [13].
	5
	1



                        DC developing countries, IC industrial countries (classification of development status according to DAC), N number of representatives who answered the question



                
A medium to strong correlation between development status and definition (phi ≈ 0.41) as well as between development status and aim (phi ≈ 0.42) could be found. Developing countries tended to focus more on food-oriented statements, while industrial countries tended to emphasize more system-oriented statements. This correlation was not statistically significant. None declared sustainable diets or combating undernutrition and micronutrient deficiencies while not considering overnutrition as an aim of nutrition-sensitive agriculture. There was no agreement on specific aspects of nutrition-sensitive agriculture such as the most appropriate production system and foods. Diversification and education, in particular nutrition education were seen as essential. Furthermore, collaboration of professionals in agriculture, nutrition, and health was seen as an important cross-sectoral factor and as an important nutrition security element by 15 and 14 representatives out of 18, respectively. Land tenure, culture, environment, value chain, and policy coherence were considered by one to two thirds of the representatives. Sustainable agriculture was seen as an element that should be included in the concept regarding nutrition security by ten representatives, seven of which were from developing countries. A similar result was observed for the factor environment. Both factors tended to correlate moderately to strongly with each other (phi ≈ 0.43), but the result was not statistically significant. Of the three pillars of the modified UNICEF model, care was considered significantly less in the context of nutrition-sensitive agriculture than food security or health (Mc Nemar, p = 0.006 for food security and p = 0.004 for health) (see Fig. 4). The related factor gender equity was seen by 9 representatives as an important element of nutrition security and by 11 as important cross-sectoral factor.[image: A40066_2015_26_Fig4_HTML.gif]
Fig. 4Responses to the questionnaire considering nutrition security (N = 18)




                
After analyzing the elements of each pillar of the UNICEF model in detail, some results should be highlighted. No representative stated that nutrition-sensitive agriculture means to diversify the production and consumption of foods. But almost all (17 out of 18) agreed that diversification is an element that should be included in the concept of nutrition-sensitive agriculture. In contrast, only four representatives considered specializing in single nutrient-rich crops. Eleven representatives identified agricultural tools such as bio-fortification or micronutrient-enriched fertilizers as important for a concept, and 5 of these considered nutrient bioavailability to be important. Classic elements of food security such as income generation, increasing production, and reducing post-harvest losses were included by about two thirds of the representatives. One representative added access to nutrients as a cross-sectoral factor as well as an element of nutrition and food security. The question about the kind of foods that should be the focus of nutrition-sensitive agriculture was only partly filled out as intended. Four representatives assigned all of the possible answers to primary or secondary focus instead of choosing only one answer as primary and one as secondary. A consensus could not be reached in this question. None of the representatives saw (small-scale) animal foods or wild/collected foods as foods in the focus of nutrition-sensitive agriculture. Locally adapted varieties of food were emphasized regardless of the way the question was answered. Fruits and vegetables were considered solely a primary focus (see Table 3).Table 3Frequency of food security elements (N = 18)


	Which elements do you think should be included in the concept of nutrition-sensitive agriculture for food security? (multiple answers possible)
	Frequency

	Diversification
	17

	Reduce post-harvest losses
	13

	Increased production
	13

	Income generation
	12

	Agricultural tools (biofortification, micronutrient-enriched fertilizer)
	11

	Soil fertility
	9

	Marketing of nutrient-dense foods
	7

	Nutrient bioavailability
	6

	Specialization in single nutrient-rich crops
	4




                
Health aspects seen as most relevant in the context of nutrition-sensitive agriculture were food-associated diseases, water pollution, and health hazards due to the use of chemicals. Vector-borne diseases such as malaria were highlighted by four representatives. About 40 % of the representatives considered zoonotic diseases and the management of natural resources as health aspects (see Table 4).Table 4Frequencies of elements regarding health (N = 18)


	Which elements do you think should be included in the concept of nutrition-sensitive agriculture to consider health? (multiple answers possible)
	Frequency

	Food-associated disease
	14

	Water pollution
	13

	Health hazards through the use of chemicals
	12

	Zoonotic diseases
	8

	Management of natural resources
	7

	Vector-borne diseases
	4




                
In terms of care, 13 out of 17 representatives that completed this question considered empowering women and the impact of agriculture on women’s income to be important, while the impacts on men’s time and income were identified by 4 and 5 representatives, respectively. All 17 representatives identified at least one of the three aspects found in the literature (women’s time, women’s income, and empowering women) as an important element of care (see Table 5). There were no differences in the answers if care was seen as a substantial element of nutrition security (Kendall’s tau-c; p = 0.606). Moreover no differences could be found between the answers of representatives of developing and industrial countries (Kendall’s tau-c; p = 0.687).Table 5Frequencies of elements regarding care (N = 17)


	Which elements do you think should be included in the concept of nutrition-sensitive agriculture to consider care? (multiple answers possible)
	Frequency

	Empowerment of women
	13

	Impact on women’s income
	13

	Impact on women’s time burden
	9

	Impact on men’s income
	5

	Impact on men’s time burden
	4




                
The grouping showed that clusters according to development status, participation in the Scaling Up Nutrition (SUN) movement or existing malnutrition problems could not be found throughout the cross-sectoral factors and the elements of nutrition security, food security, health, and care. Moreover, including the answers to the definition and aim could not result in clusters for development status, participation in SUN, or existing malnutrition problems.

Political commitment as expressed in the Final Communiqué of the GFFA
The Final Communiqué of the GFFA 2014 was the political outcome document of the summit and represented the common position of the participating ministers. The aim of the Agriculture Ministers’ Summit was to discuss and find a common position on important future issues of the food system. The topic of the communiqué in 2014 was “Empowering Agriculture: Fostering Resilience—Securing Food and Nutrition”. It was five pages long and was structured into three main aspects within a framework. The term nutrition-sensitive agriculture was not used in the communiqué. The most mentioned aspect of nutrition-sensitive agriculture therein was diversity (ten hits), which was called one of the three fundamental pillars of developing an efficient, adaptable, and resilient agricultural sector. The focus of this aspect was on food security, in particular on availability and the supply side. The main elements mentioned were the diversity of production and breeding. Among the eight specific aspects in the box under the pillar of diversity, one aspect was related to dietary diversity and nutritional needs.
Nutritious or healthy foods were mentioned three times and the production of a diverse range of foods once. All of these hits were in the introductory parts of the first two pages and were mentioned in the context of supply and access together with a call for safe foods. The management of natural resources (five hits) and sustainable agriculture (three hits) was also heavily emphasized. Soil, water, and climate change were mentioned as the same important issues as in the reviewed literature, with water having the most hits (six hits). However, the link to nutrition, in particular health aspects, was not made. All three pillars of sustainability were mentioned, but the aspects regarding sustainable agriculture focused mainly on the environmental dimension. The exception was the last point concerning the Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries, and Forests. The productivity pillar was closely linked to the sustainability pillar. A focus was laid on sustainable intensification in agriculture while increasing efficiency by reducing post-harvest losses. In the last point of the box under the pillar productivity, a link was made to food safety and ecosystem health. Apart from that, the focus was on expertise in production and responsible investment. The third most mentioned issue in the communiqué was access (six hits) and a rights-based approach (six hits). In the framework as well as in the boxes of all three pillars, related aspects were mentioned.
In summary, despite the explicit goal of securing food and nutrition to eradicate hunger and malnutrition, respectively, as well as the promotion of an integrated cross-sectoral policy approach, the specific commitments still focused on availability and the supply side. Diet quality, sustainable diets, or the aim to improve the population’s nutritional status and therefore health were not included. Of the three underlying causes in the modified UNICEF model, only food security was explicitly mentioned. Health aspects could scarcely be found (five times in five pages) and were only linked to food safety and water issues. The call for establishing healthy food systems on page 5 was not further explained. Care was not mentioned at all.


Discussion
Low political commitment to nutrition-sensitive agriculture
Motivation to take time to participate in the survey was low. This can be seen as an indicator that there is not much interest in the concept and that agricultural ministries do not currently see it as a priority. The low commitment expressed in the final communiqué of the GFFA generally confirms this hypothesis. Under the headline resilience, the aspect “food systems for better nutrition” lost its relevance in the communiqué. Despite the aim of eradicating hunger and malnutrition, the commitments were scarcely linked to nutrition or seriously considered to the end of the value chain, i.e., to the consumer. Only diversity was included as an aspect, probably because it encompasses a win–win approach that, alongside the potential to benefit to the nutrition and health of the population, increases the resilience and adaptability of agriculture to a changing environment. At least, the term food system was included at two points: at the beginning and end. This can be interpreted as a growing political understanding that the whole value chain has to be considered and that agriculture is embedded and integrated into it.
There are only limited data available to indicate the political commitment to nutrition. Recent progress in transparency has been made by developing the Hunger and Nutrition Commitment Index (HANCI) [55]. The HANCI compares the performance of countries on their political commitment to reduce hunger and undernutrition relative to each other [56]. For 45 developing countries and 23 donor countries, the commitment was assessed and a ranking was established. Only seven developing countries had a high commitment according to the HANCI, while the majority of countries (62 %) had a low or very low commitment (28 out of 45 countries). Of the donor countries, five led on commitment, while ten countries (43 %) had a relatively low commitment [57]. The commitment to hunger reduction and the commitment to nutrition were only weakly correlated. The advantage of the HANCI is that it not only includes rhetorical indicators but also represents action as expressed in legal frameworks, policies and programs, and public expenditures [56]. As the HANCI is a relative index and includes indicators that encompass not only agricultural policy commitment but also political commitment in general and that focus on the reduction of only hunger and undernutrition, it cannot directly be related to the results found here. Nonetheless, both study results showed the same tendency: there is room for improvement in political commitment to nutrition.

Consideration of all underlying determinants of malnutrition, especially care aspects
The political understanding and commitment of agricultural ministries, especially toward “care”, were scarce. In the literature about nutrition-sensitive agriculture, the most discussed links to care were the time burden women face, which affects child care and thus child health and nutritional status [28, 35]. This aspect was only considered by half of the countries that participated in the survey. However, Jones et al. [58] analyzed the time issue in Bolivia and came to the conclusion that one of the most relevant barriers to improved child care was the agricultural livelihood. The results from Bolivia indicate that agricultural production challenges “care”, and the role of women in agriculture may be the critical obstacles to improved child feeding. The time and ability of women to provide adequate child care was limited by time spent on agricultural activities such as moving to and from different pastures, chasing straggler sheep, and passing through difficult terrain. Mothers from households with more farmland reported less time available for child care. This indicated that increased agricultural productivity may result in less maternal caregiving capacity in locations where women were responsible for crop maintenance [58]. Also in a newer study, the total amount of agricultural land was negatively associated with child feeding practices. These findings underscore the fact that high agricultural labor burdens for women are a considerable barrier to improving child care and thus the nutrition of infants [59]. A study in Kenya analyzing the implications of dairy production intensification at household level on mothers’ infant and young child feeding (IYCF) practices came to a similar conclusion: optimal IYCF practices were adversely affected by higher levels of dairy production. The authors suspected that intensifying work loads of mothers and food insecurity may lead mothers to think they cannot adequately feed their infants through exclusively breastfeeding [60]. Furthermore, in subsistence regions, more diverse farms were associated with better feeding practices [59]. Farmers’ crop choices, management practices, and the harsh highland environment decreased agricultural production efficiency and diversity. Food production has been mainly dependent on only one or two crops, which was reflected in the potato-based diets. With a limited diversity in agricultural production, families were frequently unable to improve complementary foods for children by diversifying potato-based meals with others such as fruits, vegetables, or legumes [58]. These findings clearly demonstrate the trade-offs between agricultural labor and child feeding. Jones et al. [58] concluded that to reallocate the time women saved through improved efficiency, caregiving environments have to be transformed and time use decisions have to be guided toward child and maternal care. The context should be properly assessed in order to provide the right incentives that generate win–win situations, wherein efforts to improve the agricultural livelihoods of women may also contribute to improved nutritional status of children. Moreover, men also have to be involved. They are interested in increasing the productivity of their family farm and in supporting the proper care of their children, thus ensuring their contribution to the household through future labor and income. However, a key barrier in Bolivia was a lack of support from husbands. Therefore, the importance of the linkages between agriculture and maternal/child care has to be communicated to the entire household. Shared goals, values, and priorities such as securing a consistent income, maintaining a productive farm, or raising a healthy family should be emphasized [58].
Other care aspects such as advertising and promoting breast milk substitutes or expensive manufactured weaning foods that may lead families to poorer diets at higher cost were not discussed in the literature about nutrition-sensitive agriculture. Moreover, westernization and modernization may suggest that canned baby foods are superior to home-prepared foods or that salt and sugar comprise a better treatment for mild diarrhea than family soups and breastfeeding. Furthermore, working away from home in agriculture or the food system may cause the mother to be separated from her infant for long periods [61]. There is another relationship that links agriculture, health, and care: maternal nutrition and health status is the basis of a mother’s ability to care for her children. However, industrialized food systems can negatively affect reproductive health through the intensive use of pesticides, chemical fertilizers, hormones, antibiotics, and fossil fuels in food production, as well as chemicals in food packaging. During the times of conception through pregnancy, infancy, childhood, and puberty, humans are more susceptible to harm from nutrition and the environment. Pregnant women in the United States, for example, were widely exposed to agricultural pesticides primarily from food, water, and soil. This can for instance harm the developing brain of the baby, which may adversely impact child mental and behavioral development [62]. In a similar manner, other food system-associated diseases such as described by McDermott and Grace [32] can decrease the ability of mothers and other caregivers to care for their children if their health status is adversely impacted. Thus, to ensure healthy pregnancies, children, and future generations, these links need to be examined as well. However, almost none of these trade-offs in agriculture and changing food systems that negatively influence care practices are described in any literature found about nutrition-sensitive agriculture. Only Herforth et al. [26] discussed how agriculture in developing countries possibly influences care practices for children:	Consistent access to diverse diets for pregnant and lactating women as well as young children

	Production of nutrient-dense complementary foods

	Water supply and quality

	Exposure to insect vectors, zoonotic disease, and contaminants in agrochemicals

	Physical work during pregnancy

	Mother’s labor and time spent on agriculture without available childcare components

	Coordination with health and social protection programs




                
They concluded that beside time-saving technologies, it is the key to strengthen women’s decision-making power and control of economic resources as well as support women’s income generation with policies to facilitate high-quality child care [26]. Although the factors empowerment of women and income of women got slightly more votes in the survey than care, the significance that women have on nutrition [8, 16, 28] seemed not to get the awareness of agricultural politicians that is needed. Moreover, scientific analyses of the role of women in the pathways from agriculture to improved nutrition tended to focus on the constraints women face to raising agricultural yields and the improved productivity of women and earnings while ignoring care issues [58].
Besides the potential for agriculture to improve household food security, it is critically important that care aspects be analyzed and that the manner in which agriculture and food systems might enhance or diminish caregiving environments, resources, and capacities be taken into consideration [58, 59]. However, literature showing the negative impacts on nutrition was limited, and empirical studies on the links need to be updated [63]. Therefore, current good caring practices, how they might be threatened by new influences on the food system and how they might be protected in changing, modernizing, and urbanizing societies need to be investigated [61] if agriculture and the food system want to be truly nutrition-sensitive.

A comprehensive definition of nutrition-sensitive agriculture
The results of the survey show that a commonly accepted definition and aim of nutrition-sensitive agriculture did not exist at the time of data analysis. This nonexistent common understanding of nutrition-sensitive agriculture was mentioned as one of the factors that hinder agricultural ministries from implementing it. In the literature, the key recommendations for improving nutrition through agriculture were described as principles that “usefully articulate what nutrition-sensitive agriculture is” [64] and as a “well-vetted current consensus among development partners” [64]. It seems that nutrition-sensitive agriculture is seen as a strategy for developing countries. However, considering the fact that agriculture and food systems are the basis for nutrition all over the world, they should be nutrition-sensitive in every country, regardless of their development status or which malnutrition problems exist there. Recently, the key recommendations were broadened to include improving nutrition through agriculture and food systems [65]. The recommendations still contain ten principles. They refer mainly to food security aspects; however, they also mention the consideration of potential harm. Dury et al. [63] reviewed the current literature and conducted expert interviews on the potential negative outcomes of agricultural production on nutrition. Their assessment identified six categories of risks according to the six impact pathways between agriculture and nutrition. These risks are related to sources of income, food availability, price ratios, women’s social status and workload, health risks, environmental degradation, and inequalities. According to their risk analysis, they developed five principles:1.Identify and keep track of nutritional risks throughout the life span of the intervention.

 

2.Promote diversification to prevent risks linked to specialization of farming systems and incomes.

 

3.Encourage practices with low labor requirements and activities enabling women to increase their autonomy.

 

4.Set in place good practices known to enable a reduction in health risks.

 

5.Anticipate potential exclusion effects of interventions, and pay specific attention to vulnerable groups.

 



                
Taking this together, a system-oriented definition becomes necessary. To consider nutrition-sensitive agriculture as a new comprehensive concept, all underlying determinants of malnutrition according to the UNICEF conceptual framework have to be considered along the whole value chain. Therefore “nutrition-sensitive agrifood systems” would be a better term and should be defined as follows:Nutrition-sensitive agrifood systems help improve the nutritional status and health of a population in the long term by improving the underlying determinants of adequate nutrition, in particular by increasing the availability, access, and consumption of food that meets people’s nutrition needs and by minimizing the unintended negative nutritional consequences on health and care along the value chain in order to combat all forms of malnutrition and in the end achieve healthy, sustainable diets.


                
However, at the ICN2, an FAO fact sheet was handed out that defined nutrition-sensitive agriculture as “a food-based approach to agricultural development that puts nutritionally rich foods, dietary diversity, and food fortification at the heart of overcoming malnutrition and micronutrient deficiencies (…) The overall objective of nutrition-sensitive agriculture is to make the global food system better equipped to produce good nutritional outcomes” [66]. Thus, they defined three main areas:1.Making food more available and accessible

 

2.Making food more diverse and production more sustainable

 

3.Making food itself more nutritious

 



                
This description focuses on food security and includes neither health nor care aspects, nor potential risks as discussed above.
With the ICN2, political commitment for nutrition should be renewed. Representatives from more than 170 governments participated in the conference [5]. On 19 November, they endorsed the outcome documents—the Rome Declaration on Nutrition and the Framework for Action. Looking into the documents, nutrition-sensitive agriculture is mentioned only once in recommendation 8 of the Framework for Action under the headline “Recommended actions for sustainable food systems promoting healthy diets” [67]:Review national policies and investments and integrate nutrition objectives into food and agriculture policy, programme design and implementation, to enhance nutrition sensitive agriculture, ensure food security and enable healthy diets.


                
In the Rome Declaration, the term itself is not mentioned, but one commitment to action is made that includes some of the elements mentioned above [68]:15 c) enhance sustainable food systems by developing coherent public policies from production to consumption and across relevant sectors to provide year-round access to food that meets people’s nutrition needs and promote safe and diversified healthy diets;


                
This indicates that nutrition-sensitive agriculture is becoming more important. However, as described above, FAO does not communicate it as the comprehensive concept that considers all underlying determinants of malnutrition according to the UNICEF conceptual framework. Moreover, the commitments of action in the Rome Declaration focus on food security aspects. That seems to confirm the findings in this study: the awareness and understanding of nutrition-sensitive agriculture as a comprehensive concept is still scarce among politicians. In general, one complaint is that ICN2 focuses too much on food aspects and does not sufficiently refer to the other underlying causes, care, and health [69]. Studies (e.g., [70, 71]) showed that food-based approaches were only effective in improving nutrition if they had an integral approach that considered health and care issues. Moreover, Haddad and Isenman [72] argued that focus should be on interventions that affect not only the underlying determinants but also the basic determinants.

Limitations
When interpreting the answers collected in the questionnaire-based survey, one must keep in mind that the survey was underpowered. Only 18 questionnaires could be analyzed. Because of the small sample size, statistical significance tests are questionable and were only done very carefully to complement the descriptive analysis. Thus, they cannot be interpreted in isolation. Additionally, cluster analysis was seen as an explorative process that can uncover underlying structures. The clustering here should be interpreted very carefully, especially because of the small sample size compared to the amount of variables. Moreover, representatives of industrialized countries did not explicitly state whether they were working on agriculture in their own countries or providing agricultural support to developing countries. However, the GFFA has a focus on food and nutrition security, so the representatives of the industrial countries were most likely working in the field of global food and nutrition security.
Beside agricultural politicians’ low interest in nutrition-sensitive agriculture, reasons for the low number of responses could be the limited time available for a scientific study at the GFFA. The delegations had arranged a lot of bilateral meetings with other delegations in advance or had arrived only on Saturday for the summit. The timetables of the delegations were therefore very packed, leaving little time to introduce the survey. Furthermore, the low response rate could be attributed to the fact that the term “nutrition-sensitive agriculture” was fairly new at the time of the survey. This may especially deter representatives who have not previously heard about it. Looking at the countries with representatives that responded, five of them had been participating in the SUN collaborative process and three were donor countries. That means that about 44 % of the countries with representatives that participated in the survey were involved in SUN. This can be interpreted as a special interest in nutrition and nutrition-related topics. Therefore, a possible systematic bias is that agricultural ministries that are particularly interested in nutrition were more likely to have participated in the study. However, no difference in the answers could be found contingent upon their engagement in SUN. Looking at the other country characteristics, they were not representative of most developing or industrial countries. Most were smaller countries, and none of the industrial countries were assumed to have an obesity problem. Furthermore, most of the ministers that attended GFFA 2014 were from countries that are geographically close to Germany and/or were financially able to travel to Germany. Therefore, results cannot be generalized for all countries. However, as only limited data on the political commitment to nutrition are available in the literature, this study gave some valuable insights into the interest of agricultural politicians for nutrition-sensitive agriculture. Moreover, it presents a way for qualitative data to become an important source for a deeper understanding of the political commitment to nutrition. The mixed methods approach combining a survey based on a literature review and the qualitative content analysis according to Mayring especially complemented each other and gave overall a good basis for finding an answer to the question of whether nutrition-sensitive agriculture is only a new term or a new actionable concept with a comprehensive definition and framework as well as political will.


Conclusion
Little interest in taking part in the survey as well as almost no inclusion of nutrition-sensitive agriculture or elements of nutrition-sensitive agriculture in the communiqué indicates that political commitment to nutrition-sensitive agriculture by agricultural politicians was small. Care issues were less considered in the survey and not at all in the communiqué. Health aspects regarding food safety were the primary consideration in the survey and communiqué. Thus, a comprehensive understanding was missing at the time of the study and, as previously discussed, also at the Second International Conference on Nutrition (ICN 2). In conclusion, these findings indicate that political understanding and commitment in agricultural ministries to nutrition-sensitive agriculture beyond food security as a system approach were scarce. Thus, nutrition-sensitive agriculture seems to be more of a term than a concept. To enhance its understanding, especially in politics, a holistic definition of nutrition-sensitive agrifood systems as well as a precise and clear communication strategy is needed. If ICN 2 wants to count over the next years, the interlinkages between different sectors have to be taken into account. That means for agriculture and food systems to consider potential risks of agricultural and food programs and policies to nutrition through negative side effects on care and health aspects and find ways to address them. With the current emphasis on nutrition, a window of opportunity exists to promote nutrition-sensitive cross-sectoral strategies. However, efforts to communicate nutrition-sensitive agriculture and food systems as the system approach that encompasses all underlying causes of malnutrition in their interrelatedness and complexity along the whole value chain must be significantly increased. Such an understanding is especially needed for a sustainable development goal concerning nutrition such as eradicating malnutrition in all its forms through sustainable food systems.
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