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OVERALL ASSESSMENT 
 
Short Summary 
This thesis examines the effectiveness of nitrogen fertilization on crop yield and soil pollution 
through nitrogen leakage using a systematic literature review and meta-regression analysis. 
Following PRISMA protocol, the study compiled 833 observations from 133 field experiments 
worldwide to analyze the effects of enhanced-efficiency fertilizers (EEF) and precision 
agriculture (PA) compared to conventional fertilization. The analysis employs regression 
models with experiment-level fixed effects to estimate yield responses, nitrogen uptake 
efficiency, and recovery efficiency. Results indicate diminishing marginal returns to nitrogen 
application and demonstrate that EEF and PA increase wheat, corn, and cereal yields in a 
range of 13-20%, and 21-31%, respectively, while improving nitrogen leakage by 12-26%. 
 
Contributions 
The thesis makes several important contributions to agricultural economics and 
environmental policy.  
First, it provides a comprehensive quantitative synthesis of global field experiment data on 
nitrogen fertilisation effects, offering robust empirical evidence on yield responses and 
environmental impacts.  
Second, the systematic comparison of EEF and PA farming practices demonstrates their 
potential to simultaneously improve productivity and reduce environmental harm, with 
important policy implications for sustainable agriculture.  
Third, the finding of diminishing returns to nitrogen application provides economic rationale 
against over-fertilisation, showing that excessive application may not be economically 
justified. Moreover, the recovery efficiency improvements (hence reducing leakage) that were 
found for improved fertilisation practices offer evidence for their environmental benefits.  
 
Methods 
The applied approach demonstrates strong competence with appropriate systematic review 
procedures and sound econometric analysis. The PRISMA-compliant literature search 
strategy is well-documented, yielding a substantial dataset from credible field experiments, 
consisting of 833 obs. that were gathered from 133 experiments, conducted between 2004 to 
2023, and reported in 57 studies. The data collection process appropriately excludes studies 
with insufficient reporting and maintains quality standards.  
The econometric approach using experiment-level fixed effects is methodologically sound, 
addressing unobserved heterogeneity across field sites and local conditions. The 
specification testing for different functional forms (quadratic terms for diminishing returns) 
aligns with theory as well as empirical findings. The cluster-robust standard errors 
appropriately address within-experiment correlation.  
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Several limitations of the dataset deserve mention: the dataset shows geographical 
imbalance with Asia heavily represented (49%), while Africa and Europe are 
underrepresented; many soil characteristics variables have substantial missing data; and the 
precision agriculture technologies analysed represent only basic approaches, potentially 
understating the full potential of advanced PA technologies. These limitations are due to the 
data availability, not due to the author’s mistakes. 
 
Literature 
The thesis demonstrates a strong command of the literature, integrating studies on yield 
responses to nitrogen fertilisation and efficient usage (leakage), paying particular attention to 
the effects of EEF and PA. The systematic review aligns well with the research objectives, 
and key studies are effectively synthesized. The theoretical background properly establishes 
the agronomic importance of nitrogen usage and nitrogen leakages. The coverage of EEF 
technologies is comprehensive and technically accurate. The literature review could be 
strengthened by more extensive coverage of economic models of fertiliser optimisation; this 
extension, however, might already result in another paper/thesis. The meta-analysis 
literature is appropriately referenced; integration with a broader agricultural economics 
literature could be enhanced. 
 
Manuscript Form 
The thesis is well-structured with clear progression from theoretical background through 
methodology to results and discussion. Tables and figures are appropriately formatted and 
informative, particularly the PRISMA flow diagram and results tables showing treatment 
effects across crops. The technical writing is generally clear and appropriate for the subject 
matter. The systematic approach to presenting results (by crop type, treatment, and 
efficiency measures) facilitates interpretation. I would only appreciate that some figures are 
enhanced with clearer legends and better resolution. The extensive appendix materials are 
valuable. 
 
Overall Evaluation 
This thesis represents high-quality work addressing important questions in agricultural 
sustainability and environmental economics. The systematic approach to data collection and 
meta-regression analysis provides robust empirical evidence on key policy questions. The 
finding that improved fertilization practices can simultaneously enhance productivity and 
environmental outcomes has significant implications for sustainable agriculture policy. While 
the work faces limitations regarding geographical representation, weather and soil data 
availability, these do not substantially undermine the core contributions. The practical 
relevance for farmers and policymakers, combined with the methodological rigor and 
comprehensive scope, makes this a valuable contribution to the literature on sustainable 
agriculture. 
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As the next step, we plan to perform a full meta-analysis, controlling for the association with 
study characteristics.  
This thesis has been performed in close collaboration with me and Dr. Matej Opatrny, as part 
of the European Commission’s Horizon2020 funded project MARCHES. The preliminary 
results were presented at the project meeting, and the high value of this research has been 
recognised by the international consortium. 
Marketa has been a proactive, highly skilled and very valuable member of our research 
team. 
In my view, the thesis fulfils the requirements for a bachelor‘s thesis at IES, Faculty of Social 
Sciences, Charles University. I recommend it for the defence and suggest a grade A.  
The results of the Urkund analysis do not indicate significant text similarity with other 
available sources. 
 
Question: 
While your analysis shows that EEF and PA can improve both yield and environmental 
outcomes, your study doesn't analyse the additional costs of these technologies. How would 
incorporating cost-benefit analysis change your recommendations, and under what 
conditions might the economic benefits justify the additional investments required? 
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EXPLANATION OF CATEGORIES AND SCALE: 
 
 
CONTRIBUTION:  The author presents original ideas on the topic demonstrating critical 
thinking and ability to draw conclusions based on the knowledge of relevant theory and 
empirics. There is a distinct value added of the thesis. 
 
 
METHODS: The tools used are relevant to the research question being investigated, and 
adequate to the author’s level of studies. The thesis topic is comprehensively analyzed.  
 
 
LITERATURE REVIEW: The thesis demonstrates author’s full understanding and command 
of recent literature. The author quotes relevant literature in a proper way. 
 
 
MANUSCRIPT FORM: The thesis is well structured. The student uses appropriate language 
and style, including academic format for graphs and tables. The text effectively refers to 
graphs and tables and disposes with a complete bibliography. 
  
 
Overall grading: 
 
TOTAL GRADE 
91 – 100 A 
81 - 90 B 
71 - 80 C 
61 – 70 D 
51 – 60 E 
0 – 50 F 
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